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http://www.nets.nihr.ac.uk/projects/hsdr/1213015
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Appendix C: Clinical review protocols 

C.1 Principles/Barriers of care 

C.1.1 Principles of care 

Table 1: Review protocol: what principles are important for assessing, prioritising and managing 
care for people with multimorbidity?  

Component  Description 

Review question  What principles are important for assessing, prioritising and managing care for 
people with multimorbidity? 

Objective To identify key principles that healthcare professionals should consider when 
assessing, prioritising and managing care for people with multimorbidity 

Population and setting 

 

Adults (aged 18 years and over) with multimorbidity; healthcare professionals 
treating adults with multimorbidity 

Exclusions  None 

Search strategy  Databases: Medline, Embase 

Date: All years 

Language: Restrict to English only 

The review strategy  Study designs to be considered: 

Guidelines and other grey literature that provide guidance for healthcare 
professionals on the assessment, prioritisation and management of care for people 
with multimorbidity 

Appraisal of methodological quality 

The methodological quality of each study will be assessed using the AGREE II 
criteria. 

Data synthesis  

Themes identified will be analysed using thematic analysis. Extraction of available 
evidence will continue until themes are saturated. Results to be presented as a 
narrative, and diagrammatically where appropriate. 

 

C.1.2 Barriers of care 

Table 2: Review protocol: barriers to optimising care for people with multimorbidity 

Review question 
What are barriers to healthcare professionals optimising care for people with 
multimorbidity? 

Objective To identify what patients, carers and healthcare professionals believe are the 
barriers to optimising care for people with multimorbidity 

Population and setting 

 

Adults with multimorbidity, their family/carers, and healthcare professionals who 
provide care to people with multimorbidity 

Exclusions None 

Search strategy  Databases: Embase, Medline, PsychINFO, CINAHL 

Date: All years 

Language: Restrict to English only 

The review strategy  Study designs to be considered: 

Qualitative studies (for example, interviews, focus groups, observations); surveys if 
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Review question 
What are barriers to healthcare professionals optimising care for people with 
multimorbidity? 

no qualitative studies retrieved 

 

Review strategy: 

Studies will be added until saturation is reached. Studies will be analysed using 
thematic analysis. Results to be presented as a narrative, and diagrammatically 
where appropriate. Study quality will be assessed using CERQUAL and GRADE. 

 

C.2 Identification  

C.2.1 Unplanned hospital admissions 

Table 3: Review protocol: What risk tool best identifies people with multimorbidity who are at 
risk of unplanned hospital admission? 

Review question What risk tool best identifies people with multimorbidity who are at risk of unplanned 
hospital admission? 

Objective To evaluate which multivariable prediction tools can best identify those people with 
multimorbidity who have adverse outcomes, in order to identify those patients who 
may need an approach to care that takes account of their multimorbidity  
 

Population  Adults (aged >17 years) with multimorbidity  
 

Risk tools  Validated risk tools identified in the literature  
 

Outcomes  Unplanned hospital admissions (max time point = 3 years) 
 
Statistical outputs may include: 

 Area under the ROC curve (c-index, c-statistic) 

 Sensitivity, specificity, predictive values  

 Predicted risk versus observed risk (calibration) 

 Other Statistical measures: for example, Somers’ D statistic, R2 statistic and Brier 
score 

 Reclassification 
 

Exclusions  Children and young people with multimorbidity (age <18 years) 

 Patients with multiple mental health conditions and no physical health condition 

 Adults with multimorbidity who are at the end of life (<1 year of death) 

 Adults who are experiencing acute life threatening illness 

 Tools not externally validation/tools only validated internally 

 Tools aimed at predicting unplanned hospital admission in a specific patient group 
only (for example, a tool validated in a group of patients with heart failure, where 
the tool includes items specific to heart failure) 

Search strategy  Databases: Medline, Embase, the Cochrane Library 
Date: All years 
Language: Restrict to English only 

Study designs: Retrospective and prospective cohort studies 
 

The review 
strategy  

Appraisal of methodological quality: The methodological quality of each study will be 
assessed using PROBAST 
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C.2.2 Health-related quality of life 

Table 4: PICO characteristics of review question 
Review question What risk tool best identifies people with multimorbidity who are at risk of reduced 

health-related quality of life? 

Objective To evaluate which multi-variable prediction tools can best identify those people with 
multimorbidity who have adverse outcomes, in order to identify those patients who 
may need an approach to care that takes account of their multimorbidity 
 

Population  Adults (aged >17 years) with multimorbidity  
 

Risk tools  Validated risk tools identified in the literature  
 

Outcomes  Reductions in health related quality of life (max time point = 3 years) 
 
Statistical outputs may include: 

 Area under the ROC curve (c-index, c-statistic) 

 Sensitivity, specificity, predictive values  

 Predicted risk versus observed risk (calibration) 

 Other Statistical measures: for example, Somers’ D statistic, R2 statistic and Brier 
score 

 Reclassification 
 

Exclusions  Children and young people with multimorbidity (age <18 years) 

 Patients with multiple mental health conditions and no physical health condition 

 Adults with multimorbidity who are at the end of life (<1 year of death) 

 Adults who are experiencing acute life threatening illness 

 Tools not externally validation/tools only validated internally 

 Tools aimed at predicting unplanned hospital admission in a specific patient group 
only (for example, a tool validated in a group of patients with heart failure, where 
the tool includes items specific to heart failure) 

 

Search strategy  Databases: Medline, Embase, the Cochrane Library 
Date: All years 
Language: Restrict to English only 

Study designs: Retrospective and prospective cohort studies 

The review 
strategy  

Appraisal of methodological quality: The methodological quality of each study will be 
assessed using PROBAST 

 

Analysis  If many validated risk tools are identified, we will use the following rules (in order) to 
prioritise inclusion (1) only include tools that have been externally validated (i.e. not 
split-half validation) (2) only include studies from the UK and (3) only include tools that 
have been derived and validated in a community sample 
 
Where a tool has been updated, we will only evaluate the most recent version unless 
earlier versions are more applicable to a MM population 

C.2.3 Admission to care facility 

 
Table 5: Review protocol: What risk tool best identifies people with multimorbidity who are at risk 
of admission to a care facility? 

Review question What risk tool best identifies people with multimorbidity who are at risk of admission to 
a care facility? 

Objective To evaluate which multivariable prediction tools can best identify those people with 
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multimorbidity who have adverse outcomes, in order to identify those patients who 
may need an approach to care that takes account of their multimorbidity 
 

Population  Adults (aged >17 years) with multimorbidity  
 

Risk tools  Validated risk tools identified in the literature 
 

Outcomes  Admission to care facility (max time point = 3 years) 
 
Statistical outputs may include: 

 Area under the ROC curve (c-index, c-statistic) 

 Sensitivity, specificity, predictive values  

 Predicted risk versus observed risk (calibration) 

 Other Statistical measures: for example, Somers’ D statistic, R2 statistic and Brier 
score 

 Reclassification 
 

Exclusions  Children and young people with multimorbidity (age <18 years) 

 Patients with multiple mental health conditions and no physical health condition 

 Adults with multimorbidity who are at the end of life (<1 year of death) 

 Adults who are experiencing acute life threatening illness 

 Tools not externally validation/tools only validated internally 

 Tools aimed at predicting unplanned hospital admission in a specific patient group 
only (for example, a tool validated in a group of patients with heart failure, where 
the tool includes items specific to heart failure) 

 

Search strategy  Databases: Medline, Embase, the Cochrane Library 
Date: All years 
Language: Restrict to English only 

Study designs: Retrospective and prospective cohort studies 
 

The review 
strategy  

Appraisal of methodological quality: The methodological quality of each study will be 
assessed using PROBAST 

 

C.2.4 Life expectancy risk tools 

Table 6: Review protocol: What risk tool best identifies people with multimorbidity who are at 
risk of reduced life expectancy? 

Review question What risk tool best identifies people with multimorbidity who are at risk of reduced life 

expectancy? 

Objective To determine which prognostic risk tool is the most accurate at predicting mortality to 

support decisions on prioritising treatment 

  

Population  Adults (18 years and over) with multimorbidity  

 

Stratum: community-dwelling, inpatient 

Index tests (risk 

assessment tools)  

Validated risk tools identified in the literature  

Patient outcome 

or target 

Mortality (all cause at ≥ 1 year) 
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conditions  

Statistical 

measures (in 

terms of 

discrimination 

and calibration)  

 Area under the ROC curve (c-index, c-statistic) 

 Sensitivity, specificity, predictive values  

 Predicted risk versus observed risk (calibration) 

 Other Statistical measures: for example, Somers’ D statistic, R2 statistic and Brier 

score 

 Reclassification 

Exclusions  Children and young people with multimorbidity (age <18 years) 

 People with multiple mental health conditions and no physical health condition 

 Adults with multimorbidity who are at the end of life (<1 year of death) 

 Adults who are experiencing acute life threatening illness 

 Internally validated tools (i.e. not split-half validation) 

 Tools aimed at predicting mortality in a specific patient group only (for example, a 

tool validated in a group of patients with heart failure, where the tool includes 

items specific to heart failure) 

Search strategy  Databases: Medline, Embase, the Cochrane Library 
Date: All years 
Language: Restrict to English only 

Study designs: Retrospective and prospective cohort studies 
 

The review 

strategy  

Appraisal of methodological quality: The methodological quality of each study will be 
assessed using PROBAST 

 

C.2.5 Polypharmacy: unplanned hospital admissions 

Table 7: Review protocol: Is polypharmacy associated with a greater risk of unplanned hospital 
admissions amongst people with multimorbidity? 

Component Description 

Review question Is polypharmacy associated with a greater risk of unplanned hospital admissions 
amongst people with multimorbidity? 

Objectives To evaluate whether polypharmacy is associated with a greater risk of adverse 
outcomes amongst people with multimorbidity, in order to identify whether people 
who are taking multiple medications may benefit from an approach to care that takes 
account of their multimorbidity 

Population Adults (aged >17 years) with multimorbidity  

 

Presence / 
absence of 
prognostic 
variable 

Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are taking; 
≥5, ≥8, ≥10) 

 

Outcomes Unplanned hospital admissions at ≥ 1 year 

 

Statistical outputs may include: 

Sensitivity, specificity, AUC, 

R², beta coefficients, OR/RR, HR, MD will be extracted if no sensitivity/specificity data 

Study design Prognostic studies 

Exclusions Children aged 17 years and under 

People with single conditions and polypharmacy 
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Component Description 

People who have multiple mental health conditions and no physical health condition  

How the 
information will 
be searched 

Databases: Medline, Embase, the Cochrane Library 

Date: Published since 2000 

Language: Restrict to English only 

The review 
strategy 

Where we extract R², beta coefficients, OR/RR, HR, or MD, we will prioritise the 
extraction of unadjusted data. Any adjusted data extracted will be analysed separately. 

C.2.6 Polypharmacy: health-related quality of life 

Table 8: Review protocol: Is polypharmacy associated with a greater risk of reductions in health-
related quality of life amongst people with multimorbidity? 

Component Description 

Review question Is polypharmacy associated with a greater risk of reductions in health-related 
quality of life amongst people with multimorbidity? 

Objectives To evaluate whether polypharmacy is associated with a greater risk of adverse 
outcomes amongst people with multimorbidity, in order to identify whether 
people who are taking multiple medications may benefit from an approach to 
care that takes account of their multimorbidity 

Population Adults (aged >17 years) with multimorbidity  

 

Presence / 
absence of 
prognostic 
variable 

Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are 
taking; ≥5, ≥8, ≥10) 

 

Outcomes Health-related quality of life at ≥ 1 year 

 

Statistical outputs may include: 

Sensitivity, specificity, AUC, 

R², beta coefficients, OR/RR, HR, MD will be extracted if no sensitivity/specificity 
data 

Study design Prognostic studies 

Exclusions Children aged 17 years and under 

People with single conditions and polypharmacy 

People who have multiple mental health conditions and no physical health 
condition  

How the 
information will 
be searched 

Databases: Medline, Embase, the Cochrane Library 

Date: Published since 2000 

Language: Restrict to English only 

The review 
strategy 

Where we extract R², beta coefficients, OR/RR, HR, or MD, we will prioritise the 
extraction of unadjusted data. Any adjusted data extracted will be analysed 
separately. 

C.2.7 Polypharmacy: admission to care facilities  

Table 9: Review protocol: Is polypharmacy associated with a greater risk of admission to care 
facility amongst people with multimorbidity? 

Component Description 

Review question Is polypharmacy associated with a greater risk of admission to care facility 
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Component Description 

amongst people with multimorbidity? 

Objectives To evaluate whether polypharmacy is associated with a greater risk of adverse 
outcomes amongst people with multimorbidity, in order to identify whether 
people who are taking multiple medications may benefit from an approach to 
care that takes account of their multimorbidity 

Population Adults (aged >17 years) with multimorbidity  

 

Presence / 
absence of 
prognostic 
variable 

Polypharmacy (stratify by how defined; that is the number of drugs individuals are 
taking; ≥5, ≥8, ≥10) 

 

Outcomes Admission to care facility at ≥ 1 year 

 

Statistical outputs may include: 

Sensitivity, specificity, AUC, 

R², beta coefficients, OR/RR, HR, MD will be extracted if no sensitivity/specificity 
data 

Study design Prognostic studies 

Exclusions Children aged 17 years and under 

People with single conditions and polypharmacy 

People who have multiple mental health conditions and no physical health 
condition  

How the 
information will 
be searched 

Databases: Medline, Embase, the Cochrane Library 

Date: Published since 2000 

Language: Restrict to English only 

The review 
strategy 

Where we extract R², beta coefficients, OR/RR, HR, or MD, we will prioritise the 
extraction of unadjusted data. Any adjusted data extracted will be analysed 
separately. 

C.2.8 Polypharmacy: mortality  

Table 10: Review protocol: Is polypharmacy associated with a greater risk of mortality amongst 
people with multimorbidity? 

Component Description 

Review question Is polypharmacy associated with a greater risk of mortality amongst people with 
multimorbidity? 

Objectives To evaluate whether polypharmacy is associated with a greater risk of adverse 
outcomes amongst people with multimorbidity, in order to identify whether 
people who are taking multiple medications may benefit from an approach to 
care that takes account of their multimorbidity 

Population Adults (aged >17 years) with multimorbidity  

 

Presence / 
absence of 
prognostic 
variable 

Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are 
taking; ≥5, ≥8, ≥10) 

 

Outcomes Mortality at ≥ 1 year 

 

Statistical outputs may include: 



 

 

Multimorbidity: clinical assessment and management 
Clinical review protocols 

National Guideline Centre, 2016 
34 

Component Description 

Sensitivity, specificity, AUC, 

R², beta coefficients, OR/RR, HR, MD will be extracted if no sensitivity/specificity 
data 

Study design Prognostic studies 

Exclusions Children aged 17 years and under 

People with single conditions and polypharmacy 

People who have multiple mental health conditions and no physical health 
condition  

How the 
information will 
be searched 

Databases: Medline, Embase, the Cochrane Library 

Date: Published since 2000 

Language: Restrict to English only 

The review 
strategy 

Where we extract R², beta coefficients, OR/RR, HR, or MD, we will prioritise the 
extraction of unadjusted data. Any adjusted data extracted will be analysed 
separately. 

C.3 Frailty 

Table 11: Review protocol: What is the most accurate tool for assessing frailty? 

Component Description 

Review question What is the most accurate tool for assessing frailty? 

Objectives To determine which tool is the best for assessing frailty 

Study design Cross-sectional studies, cohort studies 

Population   Adults (18 years and over) with multimorbidity 

Setting All settings 

Index test Tools and brief assessments identified in the literature for assessing frailty; including: 

 Abbreviated Comprehensive Geriatric Assessment (aCGA) 

 Vulnerable Elders-Survery-13 (VES-13) 

 Groningen Frailty Indicator (GFI) 

 Geriatric 8 (G8) 

 Tilburg frailty indicator 

 PRISMA 7 

 Timed up and go test (TUG) 

 Edmonton frail scale 

 Brief assessments (for example, gait speed, grip strength) 

Reference 
standards 

 Cardiovascular Health Study (Fried) phenotype model 

 Comprehensive geriatric assessment (CGA) 

 Cumulative deficit model 

Statistical 
measures 

Sensitivity, specificity, AUC 

 

Other exclusions Children and young people with multiple morbidity (aged <18 years) 

Adults with more than 1 mental health condition and no physical condition 

Adults with cancer 

Search strategy Databases: Medline, Embase, the Cochrane Library 

Date: All years 

Language: Restrict to English only 

Review strategy Stratification – groups that cannot be combined: 
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 Data from different reference standards will not be pooled 

In the case of heterogeneity, subgroup by age <65 years versus ≥65 years 

 

Appraisal of methodological quality: 

 The methodological quality of each study will be assessed using the QUADAS-2 
checklist (per target condition). 

Synthesis of data: 

 Diagnostic meta-analysis will be conducted where appropriate using hierarchical 
methods. 

 

C.4 Delivering an approach to care that takes account of multimorbidity 

Table 12: Review protocol: how can treatment burden be assessed? 

Component Description 

Review question How can treatment burden be assessed? 

Objective To identify what methods can be used to assess treatment burden 

 

Definition of treatment burden: impact of health care on patients’ functioning and well-
being, apart from specific treatment side effects. It takes into account everything 
patients do to take care of their health: visits to the doctor, medical tests, treatment 
management, and lifestyle changes 

Population  Adults (18 years and over) with multimorbidity 

Intervention Questionnaires identified in the literature that aim to assess people’s experience on 
treatment burden 

Statistical 
measures   

Reliability  

Validity 

Reproducibility 

Responsiveness 

Interpretability 

Time to complete 

User friendliness 

Study design Questionnaire validation studies 

Search strategy Databases: Medline, Embase, the Cochrane Library, CINAHL, PsycINFO 

Date: All years 

Language: Restrict to English only 

Analysis Quality assessment will be conducted using Q-BAST420 

 

C.4.1 Ranking 

Table 13: Review protocol: How might data from condition-specific guidance best be used and 
presented to inform a ranking of treatments based on absolute risk and benefit and 
time to achieve benefits? 

Objective To develop an example of how data from condition-specific guidance may be presented 
to inform a ranking of treatments as part of decisions to optimise care amongst people 
with multimorbidity. 

Conditions and  
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interventions  Hyperlipidemia (statins) 

 Hypertension (ACE inhibitors, beta blockers, calcium channel blockers, 
thiazides, angiotensin receptor blockers) 

 Type II diabetes (Metformin hydrochloride, sulfonylureas, DPP4 inhibitors) 

 Chronic heart failure (ACE inhibitors, beta blockers) 

 Atrial fibrillation (anticoagulants) 

 Chronic kidney disease (ACE inhibitors, angiotensin receptor blockers, 
spironolactone) 

 Angina (aspirin) 

 Depression (antidepressants) 

 Schizophrenia (anti-psychotics) 

 Migraine (prophylaxis) 

 

Outcomes 
The following metrics will be reported/calculated: 
 

 Demographics of trial participants 

 Duration of treatment 

 Outcome (critical outcomes; including mortality and serious adverse events) 

 Length of follow-up 

 Event rate as reported/calculated 

 Relative risk (95% CI) 

 Absolute benefit (95% CI) 

 Annualised absolute benefit (95% CI) 

 Number needed to treat (95% CI) 

 Annualised number needed to treat (95% CI) 

 

Study design Published NICE guidelines.  

Quality assessment of data will not be conducted. 

 

C.4.2 Stopping antihypertensive treatment 

Table 14: Review protocol: What is the clinical- and cost-effectiveness of stopping 
antihypertensive treatment? 

Review question 

 
What is the clinical- and cost-effectiveness of stopping antihypertensive 
treatment? 

Area of scope Effects of stopping treatment 

Objective: To evaluate the risks and benefits of stopping antihypertensive therapy to 
inform a recommendation 

Population Adults taking drugs for primary prevention of hypertension 

Adults taking drugs for secondary prevention of hypertension (excluding 
pregnancy) 

Intervention 

 

Stopping: 

Anti-hypertensive agents (thiazides, beta blockers, alpha blockers, calcium-
channel blockers, angiotensin-converting enzyme inhibitors, angiotensin 
receptor blockers) 

Comparison  

 

Continuing anti hypertension agents 

Outcomes Critical: 
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Review question 

 
What is the clinical- and cost-effectiveness of stopping antihypertensive 
treatment? 

  All-cause mortality  

 Cardiovascular mortality  

 Non-fatal myocardial infarction   

 Stroke   

 Quality of life   

 Hospitalisation  

 Admission to care facility   

 

Important: 

 Blood pressure  

 Falls  

Exclusion  Pregnant women taking anti-hypertensives for secondary prevention 

Drugs used for other indications  

Duration of treatment less than 1 year 

Search strategy  Databases: Medline, Embase, the Cochrane Library 

Date: all years 

Language: restrict to English only 

Study designs: RCTs and systematic reviews of RCTs; cohort studies if no 
RCTs are retrieved 

The review strategy  Quality of life data: collect all data for the stated QoL measure, for meta-
analysis and GRADE report only overall scores. 

Appraisal of methodological quality: the methodological quality of each 
study will be assessed using NICE checklists and GRADE. 

Confounders Multimorbidity, age (over or under 65) 

 

C.4.3 Stopping drugs for osteoporosis 

Table 15: Review protocol: Stopping drugs for osteoporosis 

Review question Stopping drugs for osteoporosis 

Area of scope Effects of stopping treatment 
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C.4.4 Stopping statins 

Table 16: Review protocol: What is the clinical and cost effectiveness of stopping statin 
treatment? 

Review question What is the clinical and cost effectiveness of stopping statin treatment? 

Area of scope Effects of stopping treatment 

Objectives To evaluate the risks and benefits of stopping statin therapy to inform a 
recommendation 

Review population Adults taking statins for primary or secondary prevention of cardiovascular 
events for at least 1 year 

 

Interventions and 
comparators:  

Stopping statins 

Comparisons Continuing statins 

Outcomes Critical: 

 Quality of life (continuous)  

 Hospitalisation (dichotomous)  

 All-cause mortality (time to event)  

 Cardiovascular mortality (time to event)  

 Stroke (dichotomous)  

 Non-fatal myocardial infarction (dichotomous)  

 Admission to care home (dichotomous)  

Important: 

Myalgia (dichotomous) 

Study design RCTs and systematic reviews of RCTs; cohort studies if no RCTs are retrieved 

Unit of randomisation Patient 

Crossover study Permitted 

Minimum duration of 
study 

Not defined 

Other exclusions Patients not matched at baseline or analysis not adjusted 
Wrong comparison 

Adherence studies (where non-adherence is identified as the primary reason 
for stopping statins) 

Population stratification Primary prevention 
Secondary prevention 

Reasons for stratification Risks of stopping may be different 

Subgroup analyses if 
there is heterogeneity 

 Multimorbidity (<50%; >50%); multimorbidity patients may be at greater risks 
of events 

 Age (Under 65 years; 65 years or over); Older adults at greater risk of events 

 Reason for stopping (Adverse effects; Clinical event; Frailty/life expectancy); 
as this may alter the risk of events 
 

Search criteria Databases: Medline, Embase, the Cochrane Library 

Date limits for search: all years 

Language: restrict to English only 

 

Objectives To evaluate the risks and benefits of stopping bisphosphonate therapy to inform a 
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C.5 Interventions 

C.5.1 Interventions:  Models of Care and Holistic assessment 

Table 17: Review protocol: models of care and holistic assessment 

Review question 

What models of care improve outcomes in patients with multimorbidity? 

What is the clinical and cost effectiveness of holistic assessment in patients 
with multimorbidity? 

Guideline condition and 
its definition 

Multimorbidity. Definition: Co-existence of 2 or more long-term conditions 

Review population Adults (18 years and over) with multimorbidity 

Interventions 

 
Interventions targeted at improving outcomes and continuity of care for 
patients with multimorbidity. Examples include: 

 Collaborative care 

 Integrated care 

 Case management (note different levels of involvement, for example 

o Case manager sets up care plan only 

o Case manager as single point of contact throughout patient journey) 

 Provider continuity (for example, facilitating regular appointments with the 
same clinician) 

 Care plan 

 Patient held medical records 

 Multi-professional team working 

 Interventions to improve continuity of information (including interventions to 
improve exchange of information across healthcare settings; discharge 
planning) 

 Medication management (not including patient self-management) 

 A combination of the above 

 

Note: Interventions for multimorbidity patients where the intervention is 
targeted at improving outcomes for a single condition only will be excluded 

Comparison 
Standard care 

A comparison of the above 

Outcomes Critical: 

 Health-related quality of life  

 Mortality  

 Functional outcomes (for example mobility, activities of daily living)  

 Patient and carer satisfaction 

 Length of hospital stay 

 Unscheduled care  

 Admission to care facility  

Important: 

 Continuity of care  

 Patient/carer burden  

Study design RCTs and systematic reviews of RCTs; cohort studies if no RCTs are retrieved 

Unit of randomisation Patient 

Cluster 
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Review question 

What models of care improve outcomes in patients with multimorbidity? 

What is the clinical and cost effectiveness of holistic assessment in patients 
with multimorbidity? 

Other exclusions Children aged 17 years and under 

People with more than 1 mental health condition but no physical condition 

Subgroup analyses if 
there is heterogeneity 

 Ethnicity (White (>80%); Black (>80%); Asian (>80%); ethnicity as defined by 
studies); interventions may have varying efficacy in people from different 
ethnicities due do variations in language and culture. 

 Age (<65 years; >65 years); interventions may have varying efficacy in older 
and younger patients. 

 Type of conditions (only physical conditions; physical and mental conditions); 
interventions may have varying efficacy in patients with only physical 
conditions versus those with physical and mental conditions. This may be due 
to difficulties in continuity of care across physical and mental health services. 

 Deprivation (low SES; medium SES; high SES); interventions may have varying 
efficacy in patients with different socio-economic status, due to varying levels 
of education and engagement with health services. 

 Number of conditions (2 chronic conditions; 3 chronic conditions; more than 
3 chronic conditions). Interventions may have varying efficacy in those 
patients with differing number of chronic conditions, which may be due to 
self-management being more difficult in those patients with more conditions 
to manage. 

Search criteria The searches from a Cochrane review1130 will be updated. 

Databases: Medline, Embase, the Cochrane Library, CINAHL, AMED 

Date limits for search: 2011 

Language: restrict to English only 

 

 

C.6 Self-Management 

Table 18: Review protocol: Self-management 

Review question 
What is the clinical- and cost-effectiveness of self-management and expert 
patient programmes for people with multimorbidity? 

Guideline condition and 
its definition 

Multimorbidity. Definition: Co-existence of 2 or more long-term conditions. 

Review population Adults (aged 18 years and over) with multimorbidity 

 

Strata: Type of conditions (only physical conditions; physical and mental 
conditions); interventions may have varying efficacy in patients with only 
physical conditions versus those with physical and mental conditions. This may 
be due to difficulties in continuity of care across physical and mental health 
services. 

 Line of therapy not an inclusion criterion 

Interventions 

 

Self-management programmes 

Expert patient programmes 

Combination of the above 

Comparison Standard care 

Inactive control intervention 
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Review question 
What is the clinical- and cost-effectiveness of self-management and expert 
patient programmes for people with multimorbidity? 

Outcomes Critical: 

 Health-related quality of life (continuous) 

 Mortality (time to event/dichotomous) 

 Functional outcomes (mobility, activities of daily living) (continuous)  

 Patient and carer satisfaction (continuous)  

 Unplanned hospital admissions (dichotomous)  

 Length of hospital stay (continuous)  

Important: 

 Continuity metrics (continuous)  

 Patient/carer treatment burden (continuous)  

 Patient self-efficacy (continuous) 

Study design RCTs and systematic reviews of RCTs; cohort studies if no RCTs are retrieved  

Unit of randomisation Patient 

Cluster 

Crossover study Not permitted 

Minimum duration of 
study 

None 

Other exclusions Children and young people under 18 years 

People who only have multiple mental health problems and no physical health 
problems 

People with a single long-term condition 

Interventions targeted at a single condition only 

Sensitivity/other analysis Combine different studies across different types of intervention 

Subgroup analyses if 
there is heterogeneity 

 Ethnicity (White [>80%]; Black [>80%]; Asian [>80%]; ethnicity as defined by 
studies). Interventions may have varying efficacy in people from different 
ethnicities due to variations in language and culture. 

 Age (<65 years; >65 years). Interventions may have varying efficacy in older 
and younger patients. 

 Deprivation (low SES; medium SES; high SES). Interventions may have varying 
efficacy in patients with different socio-economic status due to varying levels 
of education and engagement with health services. 

 Number of conditions (2 chronic conditions; 3 chronic conditions; more than 
3 chronic conditions). Interventions may have varying efficacy in those 
patients with differing number of chronic conditions, which may be due to 
self-management being more difficult in those patients with more conditions 
to manage. 

Search criteria Databases: Medline, Embase, the Cochrane Library 

Date limits for search: All years 

Language: English language only (except studies translated for Cochrane 
reviews or as directed by the GDG) 
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C.7 Format of encounters 

Table 19: Review protocol: What format of encounters with healthcare professionals improves 
outcomes for people with multimorbidity? 

Review question 
What format of encounters with healthcare professionals improves outcomes 
for people with multimorbidity? 

Guideline condition and 
its definition 

Multimorbidity  

Objectives To determine which is the most clinically- and cost-effective format of 
healthcare encounters between health professionals and adults with 
multimorbidity 

Review population Adults with multimorbidity 

  Adults (aged 18 years and over) 

Interventions and 
comparators: 
generic/class; 
specific/drug 
 
(All interventions will be 
compared with each 
other, unless otherwise 
stated) 

Formats of healthcare encounters targeted at improving outcomes for people 
with multimorbidity, as specified in papers. For example, interventions 
comparing: 

 Time allocated for consultations (including inpatient care) (for example 
longer time allocation) 

 Planned recall and structured review  

 Method of communication (for example face to face, telephone, email, 
virtual)  

 Methods of arranging appointments (for example advanced booking, booking 
with chosen healthcare professional) 

 Methods to involve patient in planning content of appointments (for example 
patient setting agenda) 

 Multi-professional appointments (including ward rounds/clinics) 

 Setting of encounter (for example community visits) 

 Combination of the above 

 

Outcomes Critical: 

 Quality of life (continuous)  

 Mortality (dichotomous)  

 Functional outcomes (continuous)  

 Patient/carer satisfaction (continuous)  

 Length of hospital stay (continuous) 

 Unscheduled care (dichotomous)  

Important: 

 Continuity of care (dichotomous)  

 Patient/carer treatment burden (dichotomous)  

 Admission to care facility (dichotomous)  

Study design RCTs; cohort studies if no RCTs retrieved 

Unit of randomisation Patient 
Healthcare setting 

Crossover study Not permitted 

Minimum duration of 
study 

Not defined 

Population stratification Inpatient 
Outpatient 

Reasons for stratification The format of healthcare encounters will be relevant to the setting. 
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Review question 
What format of encounters with healthcare professionals improves outcomes 
for people with multimorbidity? 

Furthermore, some formats may be more effective in 1 setting than another. 

Subgroup analyses if 
there is heterogeneity 

 Age (adult [18-65 years]; older adult [65+ years]). Some interventions may be 
more effective in some age groups than others. 

 Number of conditions (2 conditions; 3-4 conditions; >4 conditions). The 
efficacy of interventions may vary depending on the number of comorbid 
conditions people have. 

 Type of comorbid conditions (physical multimorbidity; physical and mental 
health multimorbidity). Mental health and physical health services may be 
organised differently, and there may be poorer continuity of care between 
the 2 than may occur in solely physical health service. 

 Ethnicity (predominantly 1 population; mixed population). Language and 
culture barriers may influence the efficacy of healthcare encounters. 

 Deprivation (low deprivation/high SES; high deprivation/low SES; mixed 
population). Greater deprivation is associated with poorer health outcomes 
amongst adults with multimorbidity. 

Search criteria Databases: Medline, Embase, the Cochrane Library 
Date limits for search: all years 
Language: English only 
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Appendix D: Health economic review protocol 

Table 20: Health economic review protocol 

Review 
question 

All questions – health economic evidence 

Objectives To identify economic evaluations relevant to any of the review questions. 

Search 
criteria 

 Populations, interventions and comparators must be as specified in the individual review 
protocol above. 

 Studies must be of a relevant economic study design (cost–utility analysis, cost-effectiveness 
analysis, cost–benefit analysis, cost–consequences analysis, comparative cost analysis). 

 Studies must not be an abstract only, a letter, editorial or commentary, or a review of 
economic evaluations. (Recent reviews will be ordered although not reviewed. The 
bibliographies will be checked for relevant studies, which will then be ordered.) 

 Unpublished reports will not be considered unless submitted as part of a call for evidence. 

 Studies must be in English. 

Search 
strategy 

An economic study search will be undertaken using population-specific terms and an economic 
study filter – see Appendix G [in the Full guideline]. 

In addition, an economic study search will be undertaken for the following reviews using the 
same terms as the clinical review and an economic study filter: 

- Treatment burden 

- Stopping antihypertensive  

- Stopping bisphosphonates 

- Stopping statins 

- Cochrane interventions review 

Review 
strategy 

Studies not meeting any of the search criteria above will be excluded. Studies published before 
1999, abstract-only studies and studies from non-OECD countries or the USA will also be 
excluded. 

Each remaining study will be assessed for applicability and methodological limitations using 
the NICE economic evaluation checklist which can be found in Appendix G of the NICE 
guidelines manual (2012).893 

 

Inclusion and exclusion criteria 

 If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be 
included in the guideline. An economic evidence table will be completed and it will be 
included in the economic evidence profile. 

 If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will 
usually be excluded from the guideline. If it is excluded then an economic evidence table will 
not be completed and it will not be included in the economic evidence profile. 

 If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then 
there is discretion over whether it should be included. 

 

Where there is discretion 

The health economist will make a decision based on the relative applicability and quality of the 
available evidence for that question, in discussion with the GDG if required. The ultimate aim 
is to include studies that are helpful for decision-making in the context of the guideline and the 
current NHS setting. If several studies are considered of sufficiently high applicability and 
methodological quality that they could all be included, then the health economist, in 
discussion with the GDG if required, may decide to include only the most applicable studies 
and to selectively exclude the remaining studies. All studies excluded on the basis of 
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applicability or methodological limitations will be listed with explanation as excluded economic 
studies in Appendix M. 

 

The health economist will be guided by the following hierarchies. 

Setting: 

 UK NHS (most applicable). 

 OECD countries with predominantly public health insurance systems (for example, France, 
Germany, Sweden). 

 OECD countries with predominantly private health insurance systems (for example, 
Switzerland). 

 Studies set in non-OECD countries or in the USA will have been excluded before being 
assessed for applicability and methodological limitations. 

Economic study type: 

 Cost–utility analysis (most applicable). 

 Other type of full economic evaluation (cost–benefit analysis, cost-effectiveness analysis, 
cost–consequences analysis). 

 Comparative cost analysis. 

 Non-comparative cost analyses including cost-of-illness studies will have been excluded 
before being assessed for applicability and methodological limitations. 

Year of analysis: 

 The more recent the study, the more applicable it will be. 

 Studies published in 1999 or later but that depend on unit costs and resource data entirely 
or predominantly from before 1999 will be rated as ‘Not applicable’. 

 Studies published before 1999 will have been excluded before being assessed for 
applicability and methodological limitations. 

Quality and relevance of effectiveness data used in the economic analysis: 

 The more closely the effectiveness data used in the economic analysis matches with the 
outcomes of the studies included in the clinical review the more useful the analysis will be 
for decision-making in the guideline. 
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Appendix E: Clinical study selection 

E.1 Principles/Barriers of care 

E.1.1 Principles of care 

Figure 1: Flow chart of clinical article selection for the review of principles in multimorbidity  

 

Records screened in sift, n=593 

Records excluded in 1st sift, n=540 

Studies included in review, n=9 
 
 

Studies excluded from review, n=44 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=587 

Additional records identified through 
other sources, n=5 

Full-text articles assessed for 
eligibility, n=53 



 

 

Multimorbidity: clinical assessment and management 
Clinical study selection 

National Guideline Centre, 2016 
47 

E.1.2 Barriers of care 

Figure 2: Flow chart of clinical article selection for the review of barriers to optimising care for 
people with multimorbidity 

 

 

Records screened, n=7799 
244  

Records excluded, n=7572 

Studies included in review, n=13 Studies excluded from review, n=214 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 7793 

Additional records identified through 
other sources, n=6 

Full-text articles assessed for 
eligibility, n=227 
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E.2 Identification  

E.2.1 Unplanned hospital admissions 

Figure 3: Flow chart of clinical article selection for the review of: What risk tool best identifies 
people with multimorbidity who are at risk of unplanned hospital admission? 

 

Records screened, n=5529 
244  

Records excluded, n=5325 

Studies included in review, n=18 Studies excluded from review, n=186 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 5441 

Additional records identified through 
other sources, n=88 

Full-text articles assessed for 
eligibility, n=204 
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E.2.2 Health-related quality of life 

Figure 4: Flow chart of clinical article selection for the review of: What risk tool best identifies 
people with multimorbidity who are at risk of reduced health-related quality of life? 

 

 

Records screened, n=5529 
244  

Records excluded, n=5325 

Studies included in review, n=2 Studies excluded from review, n=202 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 5441 

Additional records identified through 
other sources, n=88 

Full-text articles assessed for 
eligibility, n=204 
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E.2.3 Admission to care facility 

Figure 5: Flow chart of clinical article selection for the review of: What risk tool best identifies 
people with multimorbidity who are at risk of admission to a care facility? 

 

 

Records screened, n=5529 
244  

Records excluded, n=5325 

Studies included in review, n=4 Studies excluded from review, n=200 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 5441 

Additional records identified through 
other sources, n=88 

Full-text articles assessed for 
eligibility, n=204 
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E.2.4 Life expectancy risk tools 

Figure 6: Flow chart of clinical article selection for the review of: What risk tool best identifies 
people with multimorbidity who are at risk of reduced life expectancy?  

 

 

Records screened, n=5529 
244  

Records excluded, n=5325 

Studies included in review, n=23 Studies excluded from review, n=181 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 5441 

Additional records identified through 
other sources, n=88 

Full-text articles assessed for 
eligibility, n=204 
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E.2.5 Polypharmacy: unplanned hospital admissions 

Figure 7: Flow diagram of clinical article selection for: is polypharmacy associated with a greater 
risk of unplanned admissions amongst people with multimorbidity? 

 

Records screened in 1st sift, n = 6715 

Records screened in 2nd sift, n = 1682 

Records excluded in 1st sift, n = 5033 

Records excluded in 2nd sift, n = 1540 

Studies included in review, n = 2 Studies excluded from review, n = 140 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n = 6707 

Additional records identified through 
other sources, n = 8 

Full-text articles assessed for 
eligibility, n = 142 
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E.2.6 Polypharmacy: health-related quality of life 

Figure 8: Flow diagram of clinical article selection: Is polypharmacy associated with a 
greater risk of reductions in health-related quality of life amongst people with 
multimorbidity?  

 

 

Records screened in 1st sift, n = 6715 

Records screened in 2nd sift, n = 1682 

Records excluded in 1st sift, n = 5033 

Records excluded in 2nd sift, n = 1540 

Studies included in review, n = 0 Studies excluded from review, n = 142 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n = 6707 

Additional records identified through 
other sources, n = 8 

Full-text articles assessed for 
eligibility, n = 142 
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E.2.7 Polypharmacy: admission to care facilities  

Figure 9: Flow diagram of clinical article selection for: Is polypharmacy associated with a greater 
risk of admission to care facility amongst people with multimorbidity? 

 

 

Records screened in 1st sift, n = 6715 

Records screened in 2nd sift, n = 1682 

Records excluded in 1st sift, n = 5033 

Records excluded in 2nd sift, n = 1540 

Studies included in review, n = 1 Studies excluded from review, n = 141 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n = 6707 

Additional records identified through 
other sources, n = 8 

Full-text articles assessed for 
eligibility, n = 142 
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E.2.8 Polypharmacy: mortality  

Figure 10: Flow diagram of clinical article selection for: Is polypharmacy associated with a 
greater risk of mortality amongst people with multimorbidity? 

 

 

Records screened in 1st sift, n = 6715 

Records screened in 2nd sift, n = 1682 

Records excluded in 1st sift, n = 5033 

Records excluded in 2nd sift, n = 1540 

Studies included in review, n =10 Studies excluded from review, n = 132 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n = 6707 

Additional records identified through 
other sources, n = 8 

Full-text articles assessed for 
eligibility, n = 142 
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E.3 Frailty 

Figure 11: Flow chart of clinical article selection for the review of diagnostic test accuracy of tools 
for frailty 

 

 

 

 
 

Records screened, n=1527 

Records excluded, n=1444 

Studies included in review, n=14 
 

Studies excluded from review, n=69 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=1527 

Additional records identified through 
other sources, n=0 

Full-text articles assessed for 
eligibility, n=83 
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E.4 Delivering an approach to care that takes account of multimorbidity 

E.4.1 Treatment burden 

Figure 12: Flow chart of clinical article selection for the review of assessing treatment burden 

 

 

 

Records screened, n=1484 
244  

Records excluded, n=1468 

Studies included in review, n=3 Studies excluded from review, n=13 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 1483 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 
eligibility, n=16 
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E.4.2 Ranking 

None.  

E.4.3 Stopping antihypertensive treatment 

Figure 13: Flow chart of clinical article selection for the review of stopping antihypertensive 
treatment  

 

Records screened, n=1849 

Records excluded, n=1793 

Studies included in review, n=3 
 
 

Studies excluded from review, n=58 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=1972 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 
eligibility, n=61 
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E.4.4 Stopping drugs for osteoporosis 

Figure 14: Flow chart of clinical article selection for the review of stopping bisphosphonate 
treatment  

 

 

Records screened, n=383 

Records excluded, n=361 

Studies included in review, n=6 Studies excluded from review, n=16 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=382 

Additional records identified through 
other sources, n=1 

Full-text articles assessed for 
eligibility, n=22 
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E.4.5 Stopping statins 

Figure 15: Flow chart of clinical article selection for the review of stopping treatments (statins)  

 

 

Records screened, n=1067 

Records excluded, n=978 

Studies included in review, n=1 
studies 
 
 

Studies excluded from review, n=88 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=1044  

Additional records identified through 
other sources, n=23 

Full-text articles assessed for 
eligibility, n=89 
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E.5 Interventions 

Figure 16: Flow chart of clinical article selection for the review of models of care and holistic 
assessment  

 

 

 

 

 

Records screened, n=12107 

Records excluded, 
n=11810 

Publications included in review, n=78 
 
Models of care n=28 
Holistic assessment n=50 

Studies excluded from review, n=219 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n=12028 

Additional records identified through 
other sources, n=79 

Full-text articles assessed for 
eligibility, n=297 
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E.6 Self-Management 

Figure 17: Flow chart of clinical article selection for the review of self-management  

 

 

Records screened, n=8995 

Records excluded, n=8879 

Studies included in review; n=13 

 

Studies excluded from review, n=103 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching; n = 8977  

Additional records identified through 
other sources, n=18 

Full-text articles assessed for 
eligibility, n=116 
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E.7 Format of encounters 

Figure 18: Flow chart of clinical article selection for the review of: What format of encounters with 
healthcare professionals improves outcomes for people with multimorbidity? 

 

 

Records screened, n=1824 

Records excluded, n=1742 

Studies included in review, n=7 
 

Studies excluded from review, n=75 
 
 
Reasons for exclusion: see Appendix L 

Records identified through database 
searching, n= 1808 

Additional records identified through 
other sources, n= 16 

Full-text articles assessed for 
eligibility, n=82 
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Appendix F: Health economic study selection 

Figure 19: Flow chart of economic article selection for the guideline 

 
 
 

Records screened in 1st sift, n=5344 

Full-text articles assessed for 
eligibility in 2nd sift, n=80 

Records excluded* in 1st sift, n=5264 

Records excluded* in 2nd sift, n=71 
 

Studies included, n=4 
 
 

 Stopping treatment n=0 

 Burden of treatment 
n=0 

 Interventions - Models 
of care n=0 

 Interventions – Holistic 
Assessment n=4 

 Self-management n=0 

 Format of encounters  
n=0  

 Frailty tools n=0 

 Life expectancy tools 
n=0 

 Risk tools n=0 

 

Studies selectively 
excluded, n=2 
 

 Stopping treatment n=0 

 Burden of treatment 
n=0 

 Interventions - Models 
of care n=1 

 Interventions – Holistic 
Assessment n=0 

 Self-management n=0 

 Format of encounters   
n=1  

 Frailty tools n=0 

 Life expectancy tools 
n=0 

 Risk tools n=0 

 

 

 

 

 

Records identified through database 
searching, n=5335 

Additional records identified through 
other sources, n=9 

Full-text articles assessed for 
applicability and quality of 
methodology, n=9 

Studies excluded, n=3 
 
 

 Stopping treatment n=0 

 Burden of treatment 
n=0 

 Interventions - Models 
of care n=0 

 Interventions – Holistic 
Assessment n=1 

 Self-management n=2 

 Format of encounters   
n=0 

 Frailty tools n=0 

 Life expectancy tools 
n=0 

 Risk tools n=0 

 

Reasons for exclusion: 
see Appendix M 
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Appendix G: Literature search strategies 

G.1 Contents 
Introduction Search methodology 

Section G.2 Search population  

Section G.3 Study filters and exclusions terms 

G.3.1 Excluded study designs and publication types 

G.3.2 Randomised controlled trials (RCT) 

G.3.3 Systematic reviews (SR) 

G.3.4 Health economic studies (HE) 

G.3.5 Quality of life studies (QoL) 

G.3.6 Health economic  modelling (MOD) 

G.3.7 Observational studies (OBS) 

G.3.8 Qualitative reviews (QUAL) 

Section G.4 Searches for specific questions 

G.4.1 Identification: risk tools 

G.4.2 Identification: polypharmacy 

G.4.3 Principles 

G.4.4 Barriers 

G.4.5 Burden of treatment 

G.4.6 Stopping treatment: antihypertensives 

G.4.7 Stopping treatment: bisphosphonates 

G.4.8 Stopping treatment: statins 

G.4.9 Frailty assessment 

G.4.10 Models of care 

G.4.11 Holistic assessment 

G.4.12 Expert patient programmes 

G.4.13 Format of consultation 

Section G.5 Health economics searches 

G.5.1 General multimorbidity economics 

G.5.2 Models of care 

G.5.3 Holistic assessment 

G.5.4 Burden of treatment 

G.5.5 Stopping treatment: antihypertensives 

G.5.6 Stopping treatment: bisphosphonates 

G.5.7 Stopping treatment: statins 

G.5.8 EQ5D 

G.5.9 Quality of life (QOL) in care homes 

G.5.10 Mortality in care homes 
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Search strategies used for the multimorbidity guideline are outlined below and were run in 
accordance with the methodology in the NICE guidelines manual.890 All searches were run up to 4 
January 2016 unless otherwise stated. Any studies added to the databases after this date (even 
those published prior to this date) were not included unless specifically stated in the text. We do not 
routinely search for electronic, ahead of print or ‘online early’ publications. Where possible searches 
were limited to retrieve material published in English. 

Table 21: Database date parameters  

Database Dates searched  

Medline 1946 – 04 January 2016 

Embase 1974 – 2015 Week 52 

The Cochrane Library Cochrane Reviews to Issue 1 of 12, January 2016 

CENTRAL to Issue 12 of 12, December 2015 

DARE and NHSEED to Issue 2 of 4, April 2015 

HTA to Issue 4 of 4, October 2015 

CINAHL Inception – 04 January 2016 

PsycINFO Inception – 04 January 2016 

AMED Inception – 04 January 2016 

Searches for the clinical reviews were run in Medline (OVID), Embase (OVID) and the Cochrane 
Library (Wiley). Additional searches were run in CINAHL, Cumulative Index to Nursing and Allied 
Health Literature (EBSCO), PsycINFO (ProQuest), AMED, Allied and Complementary Medicine (Ovid), 
see Table 2. 

Table 22: Databases searched 

 

Question Question number Databases 

Barriers G.4.4 Medline, Embase, CINAHL, PsycINFO 

Burden of treatment G.4.5 Medline, Embase, the Cochrane 
Library, CINAHL, PsycINFO 

Expert patient programmes G.4.12 Medline, Embase, the Cochrane 
Library 

Format of consultation G.4.13 Medline, Embase, the Cochrane 
Library 

Frailty assessment G.4.9 Medline, Embase, the Cochrane 
Library 

Holistic assessment G.4.11 Medline, Embase, the Cochrane 
Library 

Identification: polypharmacy G.4.2 Medline, Embase, the Cochrane 
Library 

Identification: risk tools G.4.1 Medline, Embase, the Cochrane 
Library 

Models of care G.4.10 Medline, Embase, the Cochrane 
Library, CINAHL, AMED 

Principles G.4.3 Medline, Embase 

Stopping treatment: antihypertensives G.4.6 Medline, Embase, the Cochrane 
Library 

Stopping treatment: bisphosphonates G.4.7 Medline, Embase, the Cochrane 
Library 
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Question Question number Databases 

Stopping treatment: statins G.4.8 Medline, Embase, the Cochrane 
Library 

Searches for intervention and diagnostic studies were usually constructed using a PICO format 
where population (P) terms were combined with Intervention (I) and sometimes Comparison (C) 
terms. An intervention can be a drug, a procedure or a diagnostic test. Outcomes (O) are rarely used 
in search strategies for interventions. Search filters were also added to the search where 
appropriate. 

Searches for the health economic reviews were run in Medline, Embase, the NHS Economic 
Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and the Health 
Economic Evaluation Database (HEED). NHS EED and HTA databases were hosted by the Centre for 
Research and Dissemination (CRD). The Health Economic Evaluation Database (HEED) ceased 
production in 2014 with access ceasing in January 2015. For the final dates of HEED searches, please 
see individual economic questions.  

For Medline and Embase an economic filter (instead of a study type filter) was added to the same 
clinical search strategy. 

G.2 Population search strategies 

There is no standard population search strategy for this guideline. Population search terms were 
either not used or are included with the intervention terms in section G.4. 

G.3 Study filter search terms  

G.3.1 Excluded study designs and publication types 

The following study designs and publication types were removed from retrieved results using the 
NOT operator. 

Medline search terms 

1.  letter/ 

2.  editorial/ 

3.  news/ 

4.  exp historical article/ 

5.  anecdotes as topic/ 

6.  comment/ 

7.  case report/ 

8.  (letter or comment*).ti. 

9.  or/1-8 

10.  randomized controlled trial/ or random*.ti,ab. 

11.  9 not 10 

12.  animals/ not humans/ 

13.  exp animals, laboratory/ 

14.  exp animal experimentation/ 

15.  exp models, animal/ 

16.  exp rodentia/ 

17.  (rat or rats or mouse or mice).ti. 
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18.  or/11-17 

Embase search terms 

1.  letter.pt. or letter/ 

2.  note.pt. 

3.  editorial.pt. 

4.  case report/ or case study/ 

5.  (letter or comment*).ti. 

6.  or/1-5 

7.  randomized controlled trial/ or random*.ti,ab. 

8.  6 not 7 

9.  animal/ not human/ 

10.  nonhuman/ 

11.  exp animal experiment/ 

12.  exp experimental animal/ 

13.  animal model/ 

14.  exp rodent/ 

15.  (rat or rats or mouse or mice).ti. 

16.  or/8-15 

CINAHL search terms 

S1.  pt anecdote or pt audiovisual or pt bibliography or pt biography or pt book or pt book review 
or pt brief item or pt cartoon or pt commentary or pt computer program or pt editorial or pt 
games or pt glossary or pt historical material or pt interview or pt letter or pt listservs or pt 
masters thesis or pt obituary or pt pamphlet or pt pamphlet chapter or pt pictorial or pt poetry 
or pt proceedings or pt “questions and answers” or pt response or pt software or pt teaching 
materials or pt website 

G.3.2 Randomised controlled trials (RCT) search terms 

Medline search terms 

1.  randomized controlled trial.pt. 

2.  controlled clinical trial.pt. 

3.  randomi#ed.ab. 

4.  placebo.ab. 

5.  randomly.ab. 

6.  clinical trials as topic.sh. 

7.  trial.ti. 

8.  or/1-7 

Embase search terms 

1.  random*.ti,ab. 

2.  factorial*.ti,ab. 

3.  (crossover* or cross over*).ti,ab. 

4.  ((doubl* or singl*) adj blind*).ti,ab. 

5.  (assign* or allocat* or volunteer* or placebo*).ti,ab. 

6.  crossover procedure/ 

7.  double blind procedure/ 
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8.  single blind procedure/ 

9.  randomized controlled trial/ 

10. or/1-9 

G.3.3 Systematic review (SR) search terms 

Medline search terms 

1.  meta-analysis/ 

2.  meta-analysis as topic/ 

3.  (meta analy* or metanaly* or metaanaly*).ti,ab. 

4.  ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab. 

5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 

6.  (search strategy or search criteria or systematic search or study selection or data extraction).ab. 

7.  (search* adj4 literature).ab. 

8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
cinahl or science citation index or bids or cancerlit).ab. 

9.  cochrane.jw. 

10.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 

11.  or/1-10 

Embase search terms 

1.  systematic review/ 

2.  meta-analysis/ 

3.  (meta analy* or metanaly* or metaanaly*).ti,ab. 

4.  ((systematic or evidence) adj3 (review* or overview*)).ti,ab. 

5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 

6.  (search strategy or search criteria or systematic search or study selection or data extraction).ab. 

7.  (search* adj4 literature).ab. 

8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
cinahl or science citation index or bids or cancerlit).ab. 

9.  cochrane.jw. 

10.  ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 

11.  or/1-10 

G.3.4 Health economics (HE) search terms 

Medline search terms 

1.  economics/ 

2.  value of life/ 

3.  exp "costs and cost analysis"/ 

4.  exp economics, hospital/ 

5.  exp economics, medical/ 

6.  economics, nursing/ 

7.  economics, pharmaceutical/ 

8.  exp "fees and charges"/ 

9.  exp budgets/ 

10.  budget*.ti,ab. 
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11.  cost*.ti. 

12.  (economic* or pharmaco?economic*).ti. 

13.  (price* or pricing*).ti,ab. 

14.  (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

15.  (financ* or fee or fees).ti,ab. 

16.  (value adj2 (money or monetary)).ti,ab. 

17.  or/1-16 

Embase search terms 

1.  health economics/ 

2.  exp economic evaluation/ 

3.  exp health care cost/ 

4.  exp fee/ 

5.  budget/ 

6.  funding/ 

7.  budget*.ti,ab. 

8.  cost*.ti. 

9.  (economic* or pharmaco?economic*).ti. 

10.  (price* or pricing*).ti,ab. 

11.  (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab. 

12.  (financ* or fee or fees).ti,ab. 

13.  (value adj2 (money or monetary)).ti,ab. 

14.  or/1-13 

G.3.5 Quality of life (QOL) search terms 

Medline search terms 

1.  quality-adjusted life years/ 

2.  sickness impact profile/ 

3.  (quality adj2 (wellbeing or well-being)).ti,ab. 

4.  sickness impact profile.ti,ab. 

5.  disability adjusted life.ti,ab. 

6.  (qal* or qtime* or qwb* or daly*).ti,ab. 

7.  (euroqol* or eq5d* or eq 5d*).ti,ab. 

8.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 

9.  (health utility* or utility score* or disutilit*).ti,ab. 

10.  (hui or hui1 or hui2 or hui3).ti,ab. 

11.  health* year* equivalent*.ti,ab. 

12.  (hye or hyes).ti,ab. 

13.  rosser.ti,ab. 

14.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 

15.  (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab. 

16.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 

17.  (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab. 

18.  (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab. 

19.  (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab. 
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20.  or/1-19 

Embase search terms 

1.  quality adjusted life year/ 

2.  "quality of life index"/ 

3.  short form 12/ or short form 20/ or short form 36/ or short form 8/ 

4.  sickness impact profile/ 

5.  (quality adj2 (wellbeing or well-being)).ti,ab. 

6.  sickness impact profile.ti,ab. 

7.  disability adjusted life.ti,ab. 

8.  (qal* or qtime* or qwb* or daly*).ti,ab. 

9.  (euroqol* or eq5d* or eq 5d*).ti,ab. 

10.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 

11.  (health utility* or utility score* or disutilit*).ti,ab. 

12.  (hui or hui1 or hui2 or hui3).ti,ab. 

13.  health* year* equivalent*.ti,ab. 

14.  (hye or hyes).ti,ab. 

15.  rosser.ti,ab. 

16.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 

17.  (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab. 

18.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 

19.  (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab. 

20.  (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab. 

21.  (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab. 

22.  or/1-21 

G.3.6 Health economic modelling (MOD) search terms 

Medline search terms 

1.  exp models, economic/ 

2.  *models, theoretical/ 

3.  *models, organizational/ 

4.  markov chains/ 

5.  monte carlo method/ 

6.  exp decision theory/ 

7.  (markov* or monte carlo).ti,ab. 

8.  econom* model*.ti,ab. 

9.  (decision* adj2 (tree* or analy* or model*)).ti,ab. 

10.  or/1-9 

Embase search terms 

1.  statistical model/ 

2.  exp economic aspect/ 

3.  1 and 2 

4.  *theoretical model/ 

5.  *nonbiological model/ 

6.  stochastic model/ 
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7.  decision theory/ 

8.  decision tree/ 

9.  monte carlo method/ 

10.  (markov* or monte carlo).ti,ab. 

11.  econom* model*.ti,ab. 

12.  (decision* adj2 (tree* or analy* or model*)).ti,ab. 

13.  or/3-12 

G.3.7 Observational studies (OBS) search terms 

Medline search terms 

1.  epidemiologic studies/ 

2.  exp case control studies/ 

3.  exp cohort studies/ 

4.  cross-sectional studies/ 

5.  case control.ti,ab. 

6.  (cohort adj (study or studies or analys*)).ti,ab. 

7.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab. 

8.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab. 

9.  or/1-8 

Embase search terms 

1.  clinical study/ 

2.  exp case control study/ 

3.  family study/ 

4.  longitudinal study/ 

5.  retrospective study/ 

6.  prospective study/ 

7.  cross-sectional study/ 

8.  cohort analysis/ 

9.  follow-up/ 

10.  cohort*.ti,ab. 

11.  9 and 10 

12.  case control.ti,ab. 

13.  (cohort adj (study or studies or analys*)).ti,ab. 

14.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab. 

15.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab. 

16.  or/1-8,11-15 

G.3.8 Qualitative reviews (QUAL) search terms 

Medline search terms 

1.  qualitative research/ or narration/ or exp interviews as topic/ or exp questionnaires/ or health 
care surveys/ 
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2.  (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

3.  (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

4.  or/1-3 

Embase search terms 

1.  health survey/ or exp questionnaire/ or exp interview/ or qualitative research/ or narrative/ 

2.  (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab. 

3.  (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*).ti,ab. 

4.  or/1-3 

CINAHL search terms 

S1.  (mh "qualitative studies+") 

S2.  (mh "qualitative validity+") 

S3.  (mh "interviews+") or (mh "focus groups") or (mh "surveys") or (mh "questionnaires+") 

S4.  (qualitative or interview* or focus group* or theme* or questionnaire* or survey*) 

S5.  (metasynthes* or meta-synthes* or metasummar* or meta-summar* or metastud* or meta-
stud* or metathem* or meta-them* or ethno* or emic or etic or phenomenolog* or grounded 
theory or constant compar* or (thematic* adj3 analys*) or theoretical sampl* or purposive 
sampl* or hermeneutic* or heidegger* or husserl* or colaizzi* or van kaam* or van manen* or 
giorgi* or glaser* or strauss* or ricoeur* or spiegelberg* or merleau*) 

S6.  S1 or s2 or S3 or S4 or S5 

PsycINFO search terms 

1.  (su.exact("qualitative research") or (su.exact("narratives") or su.exact("interviews")) or 
(su.exact("questionnaires") or su.exact.explode("surveys")) or (qualitative or interview*) or 
(focus-group* or theme*) or (questionnaire* or survey*) or (metasynthes* or meta-synthes*) 
or (metasummar* or meta-summar*) or (metastud* or meta-stud*) or (metathem* or meta-
them*) or ethno* or (emic or etic) or (phenomenolog* or "grounded theory") or (constant-
compar* or thematic* near/3 analys*) or (theoretical-sampl* or purposive-sampl*) or 
(hermeneutic* or heidegger*) or (husserl* or colaizzi*) or (van-kaam* or van-manen*) or 
(giorgi* or glaser*) or (strauss* or ricoeur*) or (spiegelberg* or merleau*)) 

G.4 Searches for specific questions 

G.4.1 Identification: risk tools 

Searches for the following four questions were run as one search: 

 What risk tool best identifies people with multimorbidity who are at risk of reduced life 
expectancy? 

 What risk tool best identifies people with multimorbidity who are at risk of admission to a care 
facility? 

 What risk tool best identifies people with multimorbidity who are at risk of reduced health-
related quality of life? 
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 What risk tool best identifies people with multimorbidity who are at risk of unplanned hospital 
admission? 

 

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  chronic disease scor*.ti,ab. 

8.  mortality risk* ind*.ti,ab. 

9.  ((charlson* or elixhauser* or comorbid* or co-morbid*) adj2 (index or indices)).ti,ab. 

10.  cumulative illness rating scale*.ti,ab. 

11.  adjusted clinical group*.ti,ab. 

12.  (risk* adj2 (tool* or index or indices or score* or scale* or predict*)).ti,ab. 

13.  ((prognos* or predict*) adj2 (tool* or index or indices or score* or scale*)).ti,ab. 

14.  or/12-13 

15.  valid*.ti,ab. 

16.  14 and 15 

17.  or/7-11,16 

18.  6 and 17 

19.  (rxrisk* or rx risk*).ti,ab. 

20.  (medication* adj3 burden* ind*).ti,ab. 

21.  burden of illness scor*.ti,ab. 

22.  functional morbidity ind*.ti,ab. 

23.  multidimension* prognos* ind*.ti,ab. 

24.  silver code.ti,ab. 

25.  health intelligence system*.ti,ab. 

26.  combined predict* model*.ti,ab. 

27.  hospital admission risk profile*.ti,ab. 

28.  (predict* emergency admission* adj3 next year*).ti,ab. 

29.  predictive risk stratification model*.ti,ab. 

30.  (qadmission* or q-admission*).ti,ab. 

31.  (sparra or "scottish patients at risk of readmission and admission" or "scottish patients at risk 
of re-admission and admission").ti,ab. 

32.  sussex predictor of key event*.ti,ab. 

33.  ("patients at risk" adj2 (re-hospitali#ation or rehospitali#ation)).ti,ab. 

34.  probability of repeated admission.ti,ab. 

35.  or/19-34 

36.  18 or 35 

37.  Excluded study designs and publication types [G.3.1] 
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38.  36 not 37 

39.  Limit 38 to English language 

 Date parameters: see Table 21 

 

Embase search terms 

1.  *comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  chronic disease scor*.ti,ab. 

8.  mortality risk* ind*.ti,ab. 

9.  ((charlson* or elixhauser* or comorbid* or co-morbid*) adj2 (index or indices)).ti,ab. 

10.  charlson comorbidity index/ or elixhauser comorbidity index/ 

11.  cumulative illness rating scale*.ti,ab. 

12.  adjusted clinical group*.ti,ab. 

13.  (risk* adj2 (tool* or index or indices or score* or scale* or predict*)).ti,ab. 

14.  ((prognos* or predict*) adj2 (tool* or index or indices or score* or scale*)).ti,ab. 

15.  13 or 14 

16.  valid*.ti,ab. 

17.  15 and 16 

18.  or/7-12,17 

19.  6 and 18 

20.  (rxrisk* or rx risk*).ti,ab. 

21.  (medication* adj3 burden* ind*).ti,ab. 

22.  burden of illness scor*.ti,ab. 

23.  functional morbidity ind*.ti,ab. 

24.  multidimension* prognos* ind*.ti,ab. 

25.  silver code.ti,ab. 

26.  health intelligence system*.ti,ab. 

27.  combined predict* model*.ti,ab. 

28.  hospital admission risk profile*.ti,ab. 

29.  (predict* emergency admission* adj3 next year*).ti,ab. 

30.  predictive risk stratification model*.ti,ab. 

31.  (qadmission* or q-admission*).ti,ab. 

32.  (sparra or "scottish patients at risk of readmission and admission" or "scottish patients at risk 
of re-admission and admission").ti,ab. 

33.  sussex predictor of key event*.ti,ab. 

34.  ("patients at risk" adj2 (re-hospitali#ation or rehospitali#ation)).ti,ab. 

35.  probability of repeated admission.ti,ab. 

36.  or/19-35 
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37.  Excluded study designs and publication types [G.3.1] 

38.  36 not 37 

39.  Limit 38 to English language 

 Date parameters: see Table 21 

 

Cochrane search terms 

#1.  [mh ^comorbidity]  

#2.  (comorbid* or co-morbid*):ti,ab  

#3.  (multimorbid* or multi-morbid*):ti,ab  

#4.  (multidisease* or multi-disease* or (multiple next (ill* or disease* or condition* or syndrom* 
or disorder*))):ti,ab  

#5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) near/3 
(disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* or 
syndrom*)):ti,ab  

#6.  {or #1-#5}  

#7.  chronic next disease next scor*:ti,ab  

#8.  mortality next risk* next ind*:ti,ab  

#9.  ((charlson* or elixhauser* or comorbid* or co-morbid*) near/2 (index or indices)):ti,ab  

#10.  cumulative next illness next rating next scale*:ti,ab  

#11.  adjusted next clinical next group*:ti,ab  

#12.  (risk* near/2 (tool* or index or indices or score* or scale* or predict*)):ti,ab  

#13.  ((prognos* or predict*) near/2 (tool* or index or indices or score* or scale*)):ti,ab  

#14.  {or #12-#13}  

#15.  valid*:ti,ab  

#16.  #14 and #15  

#17.  #6 and #16  

#18.  {or #7-#11}  

#19.  (rxrisk* or rx next risk*):ti,ab  

#20.  (medication* near/3 burden* next ind*):ti,ab  

#21.  burden next of next illness next scor*:ti,ab  

#22.  functional next morbidity next ind*:ti,ab  

#23.  multidimension* next prognos* next ind*:ti,ab  

#24.  silver next code:ti,ab  

#25.  health next intelligence next system*:ti,ab  

#26.  combined next predict* next model*:ti,ab  

#27.  hospital next admission next risk next profile*:ti,ab  

#28.  (predict* next emergency next admission* near/4 year*):ti,ab  

#29.  predictive next risk next stratification next model*:ti,ab  

#30.  (qadmission* or q next admission*):ti,ab  

#31.  (sparra or "scottish patients at risk of readmission and admission" or "scottish patients at risk 
of re-admission and admission"):ti,ab  

#32.  sussex next predictor next of next key next event*:ti,ab  

#33.  ("patients at risk" near/2 (re-hospitalization or rehospitalization or re-hospitalisation or 
rehospitalisation)):ti,ab  

#34.  probability of repeated admission:ti,ab  
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#35.  {or #17-#34} 

 Date parameters: see Table 21 

G.4.2 Identification: polypharmacy 

Searches for the following four questions were run as one search: 

 Is polypharmacy associated with a greater risk of admission to care facility amongst people with 
multimorbidity? 

 Is polypharmacy associated with a greater risk of reductions in health-related quality of life 
amongst people with multimorbidity? 

 Is polypharmacy associated with a greater risk of mortality amongst people with multimorbidity? 

 Is polypharmacy associated with a greater risk of unplanned hospital admissions amongst people 
with multimorbidity? 

Medline search terms 

1.  polypharmacy/ 

2.  (hyperpolypharmacy or polypharmacy).ti,ab. 

3.  ((medicat* or drug* or prescri*) adj2 (number* or multiple or excessive)).ti,ab. 

4.  or/1-3 

5.  (risk* or predict* or correlat* or associat* or prognos*).ti. 

6.  (validat* or rule*).ti,ab. 

7.  (predict* and (outcome* or risk* or model*)).ti,ab. 

8.  ((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict* 
or model* or decision* or identif* or prognos*)).ti,ab. 

9.  decision*.ti,ab. and Logistic models/ 

10.  logistic regression.ti,ab. 

11.  (decision* and (model* or clinical*)).ti,ab. 

12.  (prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or 
factor* or model*)).ti,ab. 

13.  (stratification or discrimination or discriminate or c statistic or "area under the curve" or auc or 
calibration or indices or algorithm or multivariable).ti,ab. 

14.  roc curve/ 

15.  exp risk/ 

16.  or/5-15 

17.  4 and 16 

18.  Excluded study designs and publication types [G.3.1] 

19.  17 not 18 

20.  Limit 19 to English language 

 Date parameters: 2000-04 Janaury 2016 

Embase search terms 

1.  *polypharmacy/ 

2.  (hyperpolypharmacy or polypharmacy).ti,ab. 

3.  ((medicat* or drug* or prescri*) adj2 (number* or multiple or excessive)).ti,ab. 

4.  or/1-3 

5.  (risk* or predict* or correlat* or associat* or prognos*).ti. 

6.  (validat* or rule*).ti,ab. 
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7.  (predict* and (outcome* or risk* or model*)).ti,ab. 

8.  ((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict* 
or model* or decision* or identif* or prognos*)).ti,ab. 

9.  decision*.ti,ab. and Statistical model/ 

10.  (decision* and (model* or clinical*)).ti,ab. 

11.  (prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or 
factor* or model*)).ti,ab. 

12.  (stratification or discrimination or discriminate or c statistic or "area under the curve" or auc or 
calibration or indices or algorithm or multivariable).ti,ab. 

13.  receiver operating characteristic/ 

14.  exp *risk/ 

15.  or/5-14 

16.  4 and 15 

17.  Excluded study designs and publication types [G.3.1] 

18.  16 not 17 

19.  Limit 18 to English language 

 Date parameters: 2000-04 Janaury 2016 

Cochrane search terms 

#1.  [mh ^polypharmacy]  

#2.  (hyperpolypharmacy or polypharmacy):ti,ab  

#3.  ((medicat* or drug* or prescri*) near/2 (number* or multiple or excessive)):ti,ab  

#4.  #1 or #2 or #3 

 Date parameters: 2000-04 Janaury 2016 

G.4.3 Principles 

 What principles are important for assessing, prioritising and managing care for people with 
multimorbidity? 

Medline search terms 

1.  *comorbidity/ 

2.  (multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology).ti,ab. 

3.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

4.  (multifactorial disease* or dual diagnosis).ti,ab. 

5.  ((coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* or multipl*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  guidelines as topic/ or practice guidelines as topic/ 

8.  exp guideline/ 

9.  health planning guidelines/ 

10.  (guideline or practice guideline).pt. 

11.  guideline*.ti. 

12.  or/7-11 

13.  (implement* or validation or impact or compliance or adherance).ti. 

14.  12 not 13 

15.  6 and 14 
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16.  Excluded study designs and publication types [G.3.1] 

17.  15 not 16 

18.  Limit 17 to English language 

 Date parameters: see Table 21 

Embase search terms 

1.  *comorbidity/ 

2.  (multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology).ti,ab. 

3.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

4.  (multifactorial disease* or dual diagnosis).ti,ab. 

5.  ((coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* or multipl*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *practice guideline/ 

8.  guideline*.ti. 

9.  7 or 8 

10.  (implement* or validation or impact or compliance or adherance).ti. 

11.  9 not 10 

12.  6 and 11 

13.  Excluded study designs and publication types [G.3.1] 

14.  12 not 13 

15.  Limit 14 to English language 

 Date parameters: see Table 21 

G.4.4 Barriers 

 What are barriers to healthcare professionals optimising care for people with multimorbidity? 

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  Excluded study designs and publication types [G.3.1] 

8.  6 not 7 

9.  Limit 8 to English language 

10.  attitude of health personnel/ 

11.  health priorities/ 

12.  exp consumer participation/ 

13.  patient care planning/ 

14.  patient preference/ 
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15.  exp professional-patient relations/ 

16.  "continuity of patient care"/ or patient handoff/ 

17.  ((health professional or health personnel or physician* or consultant* or nurse* or doctor* or 
health care assistant* or healthcare assistant*) adj4 (knowledge or preference* or satisfaction 
or satisfied or satisfy or experience* or facilitator or facilitation or facilitate or barrier* or 
relation* or attitude*)).ti,ab. 

18.  ((consumer* or client* or resident* or patient* or people or person or spouse* or wife or 
wives or husband* or carer* or caregiver* or care giver* or significant other* or family or 
families or individual*) adj4 (preference* or satisfaction or satisfied or satisfy or experience* 
or facilitator or facilitation or facilitate or barrier* or relation* or attitude* or wish* or 
choice*)).ti,ab. 

19.  (priorit* adj2 set*).ti,ab. 

20.  ((treat* or care or health*) adj4 (preference* or experience* or facilitator or facilitation or 
facilitate or barrier*)).ti,ab. 

21.  ((medic* or treat* or care) adj3 (optimi* or concord* or priorit* or continu*)).ti,ab. 

22.  ((medic* or treat* or intervention* or appointment*) adj3 (stop* or reduc* or discontinu* or 
withdraw* or withhold* or access*)).ti,ab. 

23.  or/10-22 

24.  9 and 23 

25.  Study filters QUAL (G.3.8) 

26.  24 and 25 

 Date parameters: see Table 21 

Embase search terms 

1.  *comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  Excluded study designs and publication types [G.3.1] 

8.  6 not 7 

9.  Limit 8 to English language 

10.  exp *health personnel attitude/ 

11.  *health care planning/ 

12.  *patient care planning/ 

13.  exp *patient attitude/ 

14.  *doctor patient relation/ or *nurse patient relationship/ 

15.  exp *clinical handover/ 

16.  ((health professional or health personnel or physician* or consultant* or nurse* or doctor* or 
health care assistant* or healthcare assistant*) adj4 (knowledge or preference* or satisfaction 
or satisfied or satisfy or experience* or facilitator or facilitation or facilitate or barrier* or 
relation* or attitude*)).ti,ab. 

17.  (priorit* adj2 set*).ti,ab. 

18.  ((treat* or care or health*) adj4 (preference* or experience* or facilitator or facilitation or 
facilitate or barrier*)).ti,ab. 
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19.  ((medic* or treat* or care) adj3 (optimi* or concord* or priorit* or continu*)).ti,ab. 

20.  ((medic* or treat* or intervention* or appointment*) adj3 (stop* or reduc* or discontinu* or 
withdraw* or withhold* or access*)).ti,ab. 

21.  or/10-20 

22.  9 and 21 

23.  Study filters QUAL (G.3.8) 

24.  22 and 23 

 Date parameters: see Table 21  

CINAHL search terms 

S1.  (mh "comorbidity") 

S2.  comorbid* or co-morbid* 

S3.  multimorbid* or multi-morbid* 

S4.  (multidisease* or multi-disease* or (multiple n1 (ill* or disease* or condition* or syndrom* or 
disorder*))) 

S5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) n3 
(disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* or 
syndrom*)) 

S6.  S1 or S2 or S3 or S4 or S5 

S7.  Excluded study designs and publication types [G.3.1] 

S8.  S6 not S7 

S9.  Limit S8 to English language 

S10.  (mh "attitude of health personnel+") or (mh "consumer participation") or (mh "patient care 
plans+") or (mh "professional-patient relations+") or (mh "continuity of patient care+") or (mh 
"hand off (patient safety)") 

S11.  ((health professional or health personnel or physician* or consultant* or nurse* or doctor* or 
health care assistant* or healthcare assistant*) n4 (knowledge or preference* or satisfaction 
or satisfied or satisfy or experience* or facilitator or facilitation or facilitate or barrier* or 
relation* or attitude*)) 

S12.  ((consumer* or client* or resident* or patient* or people or person or spouse* or wife or 
wives or husband* or carer* or caregiver* or care giver* or significant other* or family or 
families or individual*) n4 (preference* or satisfaction or satisfied or satisfy or experience* or 
facilitator or facilitation or facilitate or barrier* or relation* or attitude* or wish* or choice*)) 

S13.  priorit* n2 set* 

S14.  ((treat* or care or health*) n4 (preference* or experience* or facilitator or facilitation or 
facilitate or barrier*)) 

S15.  ((medic* or treat* or care) n3 (optimi* or concord* or priorit* or continu*)) 

S16.  ((medic* or treat* or intervention* or appointment*) n3 (stop* or reduc* or discontinu* or 
withdraw* or withhold* or access*)) 

S17.  S10 or S11 or S12 or S13 or S14 or S15 or S16 

S18.  S9 and S17 

S19.  Study filters QUAL (G.3.8) 

S20.  S18 and S19 

 Date parameters: see Table 21 

PsycINFO search terms 

1.  (su.exact("comorbidity") or ti,ab(comorbid* or co-morbid* or multimorbid* or multi-morbid*) 
or ti,ab(multidisease* or multi-disease* or (multiple pre/1 (ill* or disease* or condition* or 
syndrom* or disorder*))) or ti,ab((coocur* or co-ocur* or coexist* or co-exist* or multipl* or 
concord* or discord*) near/3 (disease* or ill* or care or condition* or disorder* or health* or 
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medication* or symptom* or syndrom*))) 

2.  (su.exact.explode("health personnel attitudes") or su.exact("client participation") or 
su.exact.explode("treatment planning") or su.exact.explode("consumer attitudes") or 
su.exact("continuum of care") or su.exact("communication barriers") or su.exact("treatment 
barriers") or ti,ab(("health professional" or "health personnel" or physician* or consultant* or 
nurse* or doctor* or health-care-assistant* or healthcare-assistant*) near/4 (knowledge or 
preference* or satisfaction or satisfied or satisfy or experience* or facilitator or facilitation or 
facilitate or barrier* or relation* or attitude*)) or ti,ab((consumer* or client* or resident* or 
patient* or people or person or spouse* or wife or wives or husband* or carer* or caregiver* 
or care-giver* or significant-other* or family or families or individual*) near/4 (preference* or 
satisfaction or satisfied or satisfy or experience* or facilitator or facilitation or facilitate or 
barrier* or relation* or attitude* or wish* or choice*)) or ti,ab(priorit* near/2 set*) or 
ti,ab((treat* or care or health*) near/4 (preference* or experience* or facilitator or facilitation 
or facilitate or barrier*)) or ti,ab((medic* or treat* or care) near/3 (optimi* or concord* or 
priorit* or continu*)) or ((medic* or treat* or intervention* or appointment*) near/3 (stop* or 
reduc* or discontinu* or withdraw* or withhold* or access*))) 

3.  Study filters QUAL (G.3.8) 

4.  1 and 2 and 3 

5.  Limit 4 to English language 

 Date parameters: see Table 21 

G.4.5 Burden of treatment 

 How can treatment burden be assessed? 

Medline search terms 

1.  ((treat* or therap*) adj2 burden*).ti,ab. 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

 Date parameters: see Table 21 

Embase search terms 

1.  ((treat* or therap*) adj2 burden*).ti,ab. 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  ((treat* or therap*) near/2 burden*):ti,ab 

 Date parameters: see Table 21 

CINAHL search terms 

S1.  treat* n2 burden* or therap* n2 burden* 

S2.  Excluded study designs and publication types [G.3.1] 

S3.  1 not 2 

S4.  Limit 3 to English language 

 Date parameters: see Table 21 

PyscINFO search terms 

1.  ti,ab((treat* or therap*) near/2 burden*) 
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2.  Limit 1 to English language 

 Date parameters: see Table 21 

G.4.6 Stopping treatment: antihypertensives 

 What are the effects of stopping common drug treatments (antihypertensives)? 

Medline search terms 

1.  exp hypertension/ 

2.  hypertens*.ti,ab. 

3.  ((elevat* or high or increas*) adj3 blood adj pressur*).ti,ab. 

4.  or/1-3 

5.  exp *thiazides/ 

6.  (thiazide* or bendrofluazide or bendroflumethazide or aprinox or neo-naclex or chlorthalidone 
or chlortalidone or hygroton or cyclopenthiazide or navidrex or indapamide or natrilix or 
metolazone or xipamide or diurexan or hydrochlorthiazide or hydrochlorothiazide or neo-
naclex-k).ti,ab. 

7.  exp *calcium channel blockers/ 

8.  (calcium adj3 (block* or inhibit* or antagonist*)).ti,ab. 

9.  (diltiazem or optil or tildiem or adizem or angitil or calcicard or dilcardia or dilzem or slozem or 
viazem or zemtard or verapamil or zolvera or cordilox or securon or univer or verapress or 
vertab).ti,ab. 

10.  (amlodipine or amlostin or istin or exforge or felodipine or plendil or lacidipine or motens or 
lercanidipine or zanidip or nicardipine or cardene or nifedipine or adalat or nimodipine or 
nimotop or coracten or adipine or fortipine or tensipine or valni or nifedipress).ti,ab. 

11.  exp *adrenergic beta-antagonists/ 

12.  (propranolol or angilol or inderal-la or half-inderal or inderal or bedranol or syprol or prograne 
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or 
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or 
labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard or nebivolol or 
nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or visken or viskaldix or 
timolol or betim).ti,ab. 

13.  ((beta or b) adj3 (block* or antagonist*)).ti,ab. 

14.  exp *angiotensin ii type 1 receptor blockers/ or *angiotensin ii type 2 receptor blockers/ 

15.  ((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab. 

16.  (candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or 
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or 
micardis or valsartan or diovan or co-diovan or azilsartan or edarbi).ti,ab. 

17.  exp *angiotensin-converting enzyme inhibitors/ 

18.  ((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or 
antagonist*)).ti,ab. 

19.  (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril 
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or 
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or 
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or 
gopten or tarka).ti,ab. 

20.  *antihypertensive agents/ 

21.  (antihypertens* adj2 (drug* or agent* or treat* or therap* or intervention*)).ti,ab. 

22.  or/5-21 

23.  4 and 22 

24.  (deprescri* or de-prescri*).ti,ab. 
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25.  (stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* or 
take or taking)).ti,ab. 

26.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

27.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)).ti,ab. 

28.  polypharmacy/ 

29.  polypharmacy.ti,ab. 

30.  *medication adherence/ 

31.  *patient compliance/ 

32.  *treatment refusal/ 

33.  (adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*).ti. 

34.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*)).ti,ab. 

35.  or/24-34 

36.  23 and 35 

37.  Excluded study designs and publication types [G.3.1] 

38.  36 not 37 

39.  Limit 38 to English language 

40.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

41.  39 and 40 

 Date parameters: see Table 21 

Embase search terms 

1.  exp *hypertension/ 

2.  hypertens*.ti,ab. 

3.  ((elevat* or high or increas*) adj3 blood adj pressur*).ti,ab. 

4.  or/1-3 

5.  exp *thiazide diuretic agent/ 

6.  (thiazide* or bendrofluazide or bendroflumethazide or aprinox or neo-naclex or chlorthalidone 
or chlortalidone or hygroton or cyclopenthiazide or navidrex or indapamide or natrilix or 
metolazone or xipamide or diurexan or hydrochlorthiazide or hydrochlorothiazide or neo-
naclex-k).ti,ab. 

7.  exp *calcium channel blocking agent/ 

8.  (calcium adj3 (block* or inhibit* or antagonist*)).ti,ab. 

9.  (diltiazem or optil or tildiem or adizem or angitil or calcicard or dilcardia or dilzem or slozem or 
viazem or zemtard or verapamil or zolvera or cordilox or securon or univer or verapress or 
vertab).ti,ab. 

10.  (amlodipine or amlostin or istin or exforge or felodipine or plendil or lacidipine or motens or 
lercanidipine or zanidip or nicardipine or cardene or nifedipine or adalat or nimodipine or 
nimotop or coracten or adipine or fortipine or tensipine or valni or nifedipress).ti,ab. 

11.  exp *beta adrenergic receptor blocking agent/ 

12.  (propranolol or angilol or inderal-la or half-inderal or inderal or bedranol or syprol or prograne 
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or 
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or 
labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard or nebivolol or 
nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or visken or viskaldix or 
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timolol or betim).ti,ab. 

13.  ((beta or b) adj3 (block* or antagonist*)).ti,ab. 

14.  exp *angiotensin receptor antagonist/ 

15.  ((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab. 

16.  (candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or 
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or 
micardis or valsartan or diovan or co-diovan or azilsartan or edarbi).ti,ab. 

17.  exp *dipeptidyl carboxypeptidase inhibitor/ 

18.  ((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or 
antagonist*)).ti,ab. 

19.  (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril 
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or 
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or 
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or 
gopten or tarka).ti,ab. 

20.  *antihypertensive agent/ 

21.  (antihypertens* adj2 (drug* or agent* or treat* or therap* or intervention*)).ti,ab. 

22.  or/5-21 

23.  4 and 22 

24.  (deprescri* or de-prescri*).ti,ab. 

25.  (stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* or 
take or taking)).ti,ab. 

26.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

27.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)).ti,ab. 

28.  *polypharmacy/ 

29.  polypharmacy.ti,ab. 

30.  *patient compliance/ or *medication compliance/ 

31.  *treatment refusal/ 

32.  (adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*).ti. 

33.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*)).ti,ab. 

34.  or/24-33 

35.  23 and 34 

36.  Excluded study designs and publication types [G.3.1] 

37.  35 not 36 

38.  Limit 37 to English language 

39.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

40.  38 and 39 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  [mh hypertension]  

#2.  hypertens*:ti,ab  

#3.  ((elevat* or high or increas*) near/3 blood next pressur*):ti,ab  

#4.  #1 or #2 or #3  
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#5.  [mh thiazides]  

#6.  (thiazide* or bendrofluazide or bendroflumethazide or aprinox or neo-naclex or chlorthalidone 
or chlortalidone or hygroton or cyclopenthiazide or navidrex or indapamide or natrilix or 
metolazone or xipamide or diurexan or hydrochlorthiazide or hydrochlorothiazide or neo-
naclex-k):ti,ab  

#7.  [mh "calcium channel blockers"]  

#8.  (calcium near/3 (block* or inhibit* or antagonist*)):ti,ab  

#9.  (diltiazem or optil or tildiem or adizem or angitil or calcicard or dilcardia or dilzem or slozem or 
viazem or zemtard or verapamil or zolvera or cordilox or securon or univer or verapress or 
vertab):ti,ab  

#10.  (amlodipine or amlostin or istin or exforge or felodipine or plendil or lacidipine or motens or 
lercanidipine or zanidip or nicardipine or cardene or nifedipine or adalat or nimodipine or 
nimotop or coracten or adipine or fortipine or tensipine or valni or nifedipress):ti,ab  

#11.  [mh "adrenergic beta-antagonists"]  

#12.  (propranolol or angilol or inderal-la or half-inderal or inderal or bedranol or syprol or prograne 
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or 
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or 
labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard or nebivolol or 
nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or visken or viskaldix or 
timolol or betim):ti,ab  

#13.  ((beta or b) near/3 (block* or antagonist*)):ti,ab  

#14.  [mh "angiotensin ii type 1 receptor blockers"]  

#15.  [mh "angiotensin ii type 2 receptor blockers"]  

#16.  ((angiotensin near/3 (receptor* near/2 (antagonist* or blocker*))) or arb or arbs):ti,ab  

#17.  (candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or 
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or 
micardis or valsartan or diovan or co-diovan or azilsartan or edarbi):ti,ab  

#18.  [mh "angiotensin-converting enzyme inhibitors"]  

#19.  ((ace or acei or ((angiotensin next converting near/2 enzyme*) or ace or kininase)) near/2 
(inhibit* or antagonist*)):ti,ab  

#20.  (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril 
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or 
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or 
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or 
gopten or tarka):ti,ab  

#21.  [mh "antihypertensive agents"]  

#22.  (antihypertens* near/2 (drug* or agent* or treat* or therap* or intervention*)):ti,ab  

#23.  {or #5-#22}  

#24.  (deprescri* or de-prescri*):ti,ab  

#25.  (stop near/3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* 
or take or taking)):ti,ab  

#26.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down") .ti  

#27.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) near/2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)):ti,ab  

#28.  [mh ^polypharmacy]  

#29.  polypharmacy:ti,ab  

#30.  [mh ^"medication adherence"]  

#31.  [mh ^"treatment refusal"]  

#32.  (adheren* or nonadheren* or non-adheren* or non next adheren* or complian* or 
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noncomplian* or non-complian* or non next complian*):ti  

#33.  ((adheren* or nonadheren* or non-adheren* or non next adheren* or complian* or 
noncomplian* or non-complian* or non next complian* or persist*) near/2 (patient* or 
participant* or dose* or drug* or treatment* or therap* or medicat* or intervention*)):ti,ab  

#34.  {or #24-#33}  

#35.  [mh "adrenergic alpha-antagonists"]  

#36.  (doxazosin or cardura or indoramin or baratol or prazosin or hypovase or terazosin or 
hytrin):ti,ab  

#37.  #23 or #35 or #36  

#38.  #4 and #37  

#39.  #38 and #34 

 Date parameters: see Table 21 

G.4.7 Stopping treatment: bisphosphonates 

 What are the effects of stopping common drug treatments (drugs for osteoporosis)? 

Medline search terms 

1.  diphosphonates/ 

2.  alendronate/ 

3.  etidronic acid/ 

4.  clodronic acid/ 

5.  bone density conservation agents/ 

6.  raloxifene/ 

7.  teriparatide/ 

8.  (bisphosphonate* or diphosphonate*).ti,ab. 

9.  (alendronate or alendronic or fosamax or fosavance or etidronate or didronel or etidronic or 
risedronate or risedronic or actonel or ibandronate or ibandronic or bondronat or 
bonviva).ti,ab. 

10.  (clodronate or clodronic or bonefos or clasteon or loron or zoledronate or zoledronic or aclasta 
or zometa or pamidronate or aredia or denosumab or prolia or xgeva).ti,ab. 

11.  (raloxifene or evista or strontium ranelate or protelos or teriparatide or forsteo or 
forteo).ti,ab. 

12.  or/1-11 

13.  (deprescri* or de-prescri*).ti,ab. 

14.  (stop* adj3 (criteria or criterion or rule* or standard* or benchmark* or bench mark* or 
decision* or take or taking)).ti,ab. 

15.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

16.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention* or group* or arm*)).ti,ab. 

17.  polypharmacy/ 

18.  polypharmacy.ti,ab. 

19.  or/13-18 

20.  12 and 19 

21.  Excluded study designs and publication types [G.3.1] 

22.  20 not 21 

23.  Limit 22 to English language 

24.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 
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25.  23 and 24 

 Date parameters: see Table 21 

Embase search terms 

1.  *bisphosphonic acid derivative/ or *alendronic acid/ or *alendronic acid plus alfacalcidol/ or 
*alendronic acid plus colecalciferol/ or *etidronic acid/ or *ibandronic acid/ or *risedronic 
acid/ 

2.  *clodronic acid/ or *pamidronic acid/ or *zoledronic acid/ 

3.  *raloxifene/ 

4.  *strontium ranelate/ 

5.  *"parathyroid hormone[1-34]"/ 

6.  *bone density conservation agent/ 

7.  *denosumab/ 

8.  (bisphosphonate* or diphosphonate*).ti,ab. 

9.  (alendronate or alendronic or fosamax or fosavance or etidronate or didronel or etidronic or 
risedronate or risedronic or actonel or ibandronate or ibandronic or bondronat or 
bonviva).ti,ab. 

10.  (clodronate or clodronic or bonefos or clasteon or loron or zoledronate or zoledronic or aclasta 
or zometa or pamidronate or aredia or denosumab or prolia or xgeva).ti,ab. 

11.  (raloxifene or evista or strontium ranelate or protelos or teriparatide or forsteo or 
forteo).ti,ab. 

12.  or/1-11 

13.  (deprescri* or de-prescri*).ti,ab. 

14.  (stop* adj3 (criteria or criterion or rule* or standard* or benchmark* or bench mark* or 
decision* or take or taking)).ti,ab. 

15.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

16.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention* or group* or arm*)).ti,ab. 

17.  *polypharmacy/ 

18.  polypharmacy.ti,ab. 

19.  or/13-18 

20.  12 and 19 

21.  Excluded study designs and publication types [G.3.1] 

22.  20 not 21 

23.  Limit 22 to English language 

24.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

25.  23 and 24 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  [mh ^diphosphonates]  

#2.  [mh ^alendronate]  

#3.  [mh ^"etidronic acid"]  

#4.  [mh ^"clodronic acid"]  

#5.  [mh ^"bone density conservation agents"]  

#6.  [mh ^raloxifene]  

#7.  [mh ^teriparatide]  
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#8.  (bisphosphonate* or diphosphonate*):ti,ab  

#9.  (alendronate or alendronic or fosamax or fosavance or etidronate or didronel or etidronic or 
risedronate or risedronic or actonel or ibandronate or ibandronic or bondronat or 
bonviva):ti,ab  

#10.  (clodronate or clodronic or bonefos or clasteon or loron or zoledronate or zoledronic or aclasta 
or zometa or pamidronate or aredia or denosumab or prolia or xgeva):ti,ab  

#11.  (raloxifene or evista or strontium ranelate or protelos or teriparatide or forsteo or forteo):ti,ab  

#12.  {or #1-#11}  

#13.  (deprescri* or de-prescri*):ti,ab  

#14.  (stop* near/3 (criteria or criterion or rule* or standard* or benchmark* or bench next mark* 
or decision* or take or taking)):ti,ab  

#15.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down"):ti  

#16.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) near/2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention* or group* or arm*)):ti,ab  

#17.  [mh ^polypharmacy]  

#18.  polypharmacy:ti,ab  

#19.  {or #13-#18}  

#20.  #12 and #19 

 Date parameters: see Table 21 

G.4.8 Stopping treatment: statins 

 What are the effects of stopping common drug treatments (statins)? 

Medline search terms 

1.  *hydroxymethylglutaryl-coa reductase inhibitors/ 

2.  statin*.ti,ab. 

3.  ((hydroxymethylglutaryl-coa or hmg-coa) adj3 (reductase or inhibitors)).ti,ab. 

4.  exp *simvastatin/ 

5.  (simvastatin* or zocor).ti,ab. 

6.  (atorvastatin* or lipitor).ti,ab. 

7.  (rosuvastatin* or crestor).ti,ab. 

8.  exp *pravastatin/ 

9.  (pravastatin* or lipostat).ti,ab. 

10.  (fluvastatin* or lescol).ti,ab. 

11.  or/1-10 

12.  (deprescri* or de-prescri*).ti,ab. 

13.  (stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* or 
take or taking)).ti,ab. 

14.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

15.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)).ti,ab. 

16.  polypharmacy/ 

17.  polypharmacy.ti,ab. 

18.  or/12-17 

19.  *medication adherence/ 

20.  *patient compliance/ 
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21.  *treatment refusal/ 

22.  (adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*).ti. 

23.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*)).ti,ab. 

24.  or/19-23 

25.  18 or 24 

26.  11 and 25 

27.  Excluded study designs and publication types [G.3.1] 

28.  26 not 27 

29.  Limit 28 to English language 

30.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

31.  29 and 30 

 Date parameters: see Table 21 

Embase search terms 

1.  *hydroxymethylglutaryl-coa reductase inhibitor/ 

2.  ((hydroxymethylglutaryl-coa or hmg-coa) adj3 (reductase or inhibitors)).ti,ab. 

3.  statin*.ti,ab. 

4.  exp *simvastatin/ 

5.  (simvastatin* or zocor).ti,ab. 

6.  (atorvastatin* or lipitor).ti,ab. 

7.  (rosuvastatin* or crestor).ti,ab. 

8.  exp *pravastatin/ 

9.  (pravastatin* or lipostat).ti,ab. 

10.  (fluvastatin* or lescol).ti,ab. 

11.  exp *atorvastatin/ or exp *rosuvastatin/ 

12.  or/1-11 

13.  (deprescri* or de-prescri*).ti,ab. 

14.  (stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* or 
take or taking)).ti,ab. 

15.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down").ti. 

16.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)).ti,ab. 

17.  *polypharmacy/ 

18.  polypharmacy.ti,ab. 

19.  or/13-18 

20.  *patient compliance/ or *medication compliance/ 

21.  *treatment refusal/ 

22.  (adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*).ti. 

23.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*)).ti,ab. 

24.  or/20-23 
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25.  19 or 24 

26.  12 and 25 

27.  Excluded study designs and publication types [G.3.1] 

28.  26 not 27 

29.  Limit 28 to English language 

30.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

31.  29 and 30 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  [mh ^"hydroxymethylglutaryl-coa reductase inhibitors"]  

#2.  ((hydroxymethylglutaryl-coa or hmg-coa) near/3 (reductase or inhibitors)):ti,ab  

#3.  statin*:ti,ab  

#4.  [mh ^simvastatin]  

#5.  (simvastatin* or zocor):ti,ab  

#6.  (atorvastatin* or lipitor):ti,ab  

#7.  (rosuvastatin* or crestor):ti,ab  

#8.  [mh ^pravastatin]  

#9.  (pravastatin* or lipostat):ti,ab  

#10.  (fluvastatin* or lescol):ti,ab  

#11.  {or #1-#10}  

#12.  (deprescri* or de-prescri*):ti,ab  

#13.  (stop near/3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* 
or take or taking)):ti,ab  

#14.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down"):ti  

#15.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) near/2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*)):ti,ab  

#16.  [mh ^polypharmacy]  

#17.  polypharmacy:ti,ab  

#18.  {or #12-#17}  

#19.  [mh ^"medication adherence"]  

#20.  [mh ^"patient compliance"]  

#21.  [mh ^"treatment refusal"]  

#22.  (adheren* or nonadheren* or non-adheren* or non next adheren* or complian* or 
noncomplian* or non-complian* or non next complian*):ti  

#23.  ((adheren* or nonadheren* or non-adheren* or non next adheren* or complian* or 
noncomplian* or non-complian* or non next complian* or persist*) near/2 (patient* or 
participant* or dose* or drug* or treatment* or therap* or medicat* or intervention*)):ti,ab  

#24.  {or #19-#23}  

#25.  #18 or #24  

#26.  #11 and #25 

 Date parameters: see Table 21 

G.4.9 Frailty assessment 

 What is the most accurate tool for assessing frailty? 



 

 

Multimorbidity: clinical assessment and management 
Literature search strategies 

National Guideline Centre, 2016 
92 

Medline search terms 

1.  (abbreviat* adj1 (comprehensive geriatric assessment or cga)).ti,ab. 

2.  (ves13 or ves 13 or vulnerable elders survey*).ti,ab. 

3.  groningen frailty ind*.ti,ab. 

4.  (geriatric 8 or geriatric8 or (g8 adj4 (risk* or tool* or ind* or scor* or assess* or scale* or 
question*))).ti,ab. 

5.  tilburg frailt* ind*.ti,ab. 

6.  (prisma 7 or prisma7).ti,ab. 

7.  edmonton frail* scale*.ti,ab. 

8.  (frail* adj3 (assess* or tool* or scor* or index or indices or indicat* or scale* or question* or 
survey*)).ti,ab. 

9.  (((gait or walk*) adj speed*) or (grip adj2 strength*)).ti,ab. 

10.  ("timed up and go test" or tugt).ti,ab. 

11.  (or/9-10) and frail*.ti,ab. 

12.  or/1-8,11 

13.  Excluded study designs and publication types [G.3.1] 

14.  12 not 13 

15.  Limit 14 to English language 

 Date parameters: see Table 21 

Embase search terms 

1.  (abbreviat* adj1 (comprehensive geriatric assessment or cga)).ti,ab. 

2.  (ves13 or ves 13 or vulnerable elders survey*).ti,ab. 

3.  groningen frailty ind*.ti,ab. 

4.  (geriatric 8 or geriatric8 or (g8 adj4 (risk* or tool* or ind* or scor* or assess* or scale* or 
question*))).ti,ab. 

5.  tilburg frail* ind*.ti,ab. 

6.  (prisma 7 or prisma7).ti,ab. 

7.  edmonton frail* scale*.ti,ab. 

8.  (frail* adj3 (assess* or tool* or scor* or index or indices or indicat* or scale* or question* or 
survey*)).ti,ab. 

9.  (((gait or walk*) adj speed*) or (grip adj2 strength*)).ti,ab. 

10.  ("timed up and go test" or tugt).ti,ab. 

11.  (or/9-10) and frail*.ti,ab. 

12.  or/1-8,11 

13.  Excluded study designs and publication types [G.3.1] 

14.  12 not 13 

15.  Limit 14 to English language 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  (abbreviat* near/1 ("comprehensive geriatric assessment" or cga)):ti,ab  

#2.  (ves13 or ves 13 or vulnerable next elders next survey*):ti,ab  

#3.  groningen next frailty next ind*:ti,ab  

#4.  ("geriatric 8" or geriatric8 or (g8 near/4 (risk* or tool* or ind* or scor* or assess* or scale* or 
question*))):ti,ab  

#5.  tilburg next frail* next ind*:ti,ab  
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#6.  ("prisma 7" or prisma7):ti,ab  

#7.  edmonton next frail* next scale*:ti,ab  

#8.  (frail* near/3 (assess* or tool* or scor* or index or indices or indicat* or scale* or question* or 
survey*)):ti,ab  

#9.  (((gait or walk*) next speed*) or (grip near/2 strength*)):ti,ab  

#10.  ("timed up and go test" or tugt):ti,ab  

#11.  #9 or #10  

#12.  frail*:ti,ab  

#13.  #11 and #12  

#14.  {or #1-#8, #13} 

 Date parameters: see Table 21 

G.4.10 Models of care 

 What models of care improve outcomes in patients with multimorbidity? 

The searches from a relevant Cochrane review1130 were updated as follows: 

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  or/1-4 

6.  chronic disease/ 

7.  (chronic* adj3 (disease? or ill* or care or condition? or disorder* or health* or medication* or 
syndrom* or symptom*)).ti,ab. 

8.  or/6-7 

9.  5 or 8 

10.  exp diabetes mellitus/ or diabet*.ti,ab. 

11.  exp hypertension/ or (hypertens* or "high blood pressure?").ti,ab. 

12.  exp heart diseases/ or (((heart or cardiac or cardiovascular or coronary) adj (disease? or 
disorder? or failure)) or arrythmia?).ti,ab. 

13.  exp cerebrovascular disorders/ or ((cerebrovascular or vascular or carotoid* or arter*) adj 
(disorder? or disease?)).ti,ab. 

14.  exp asthma/ or asthma*.ti,ab. 

15.  exp pulmonary disease chronic obstructive/ or (copd or (pulmonary adj2 (disease? or 
disorder?))).ti,ab. 

16.  exp hyperlipidemia/ or (hyperlipidem* or hypercholesterolemia* or 
hypertriglyceridemia*).ti,ab. 

17.  exp thyroid diseases/ or ((thyroid adj (disease? or disorder)) or hyperthyroid* or 
hypothyroid*).ti,ab. 

18.  exp arthritis rheumatoid/ or rheumatoid arthritis.ti,ab. 

19.  exp mental disorders/ or (((mental or anxiety or mood or psychological or sleep) adj (disease? 
or disorder?)) or ((substance or drug or marijuana or cocaine or amphetamine) adj2 abuse) or 
depression or schizophren* or psychos* or "substance abuse" or addiction?).ti,ab. 

20.  exp epilepsy/ or (epileps* or seizure?).ti,ab. 

21.  exp hiv infections/ or (hiv or acquired immune* deficiency syndrome? or (aids adj (associated 
or related or arteritis))).ti,ab. 
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22.  exp neoplasms/ or (neoplasm? or cancer?).ti,ab. 

23.  exp kidney diseases/ or (kidney adj (disease? or disorder?)).ti,ab. 

24.  exp liver diseases/ or (liver adj (disease? or disorder?)).ti,ab. 

25.  exp osteoporosis/ or osteoporosis.ti,ab. 

26.  or/10-25 

27.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl*) adj3 (disease? or ill* or care or 
condition? or disorder* or health* or medication* or symptom* or syndrom*)).ti,ab. 

28.  chronic*.ti,ab,hw. 

29.  27 or 28 

30.  26 and 29 

31.  exp *education, continuing/ 

32.  (education* adj2 (program* or intervention? or meeting? or session? or strateg* or workshop? 
or visit?)).tw. 

33.  (behavio?r* adj2 intervention?).tw. 

34.  *pamphlets/ 

35.  (leaflet? or booklet? or poster or posters).tw. 

36.  ((written or printed or oral) adj information).tw. 

37.  (information* adj2 campaign).tw. 

38.  (education* adj1 (method? or material?)).tw. 

39.  *advance directives/ 

40.  outreach.tw. 

41.  ((opinion or education* or influential) adj1 leader?).tw. 

42.  facilitator?.tw. 

43.  academic detailing.tw. 

44.  consensus conference?.tw. 

45.  *guideline adherence/ 

46.  practice guideline?.tw. 

47.  (guideline? adj2 (introduc* or issu* or impact or effect? or disseminat* or distribut*)).tw. 

48.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 training program*).tw. 

49.  *reminder systems/ 

50.  reminder?.tw. 

51.  (recall adj2 system*).tw. 

52.  (prompter? or prompting).tw. 

53.  algorithm?.tw. 

54.  *feedback/ or feedback.tw. 

55.  chart review*.tw. 

56.  ((effect? or impact or records or chart?) adj2 audit).tw. 

57.  compliance.tw. 

58.  marketing.tw. 

59.  or/31-58 

60.  exp *reimbursement mechanisms/ 

61.  fee for service.tw. 

62.  *capitation fee/ 

63.  *"deductibles and coinsurance"/ 

64.  cost shar*.tw. 
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65.  (copayment? or co payment?).tw. 

66.  (prepay* or prepaid or prospective payment?).tw. 

67.  *hospital charges/ 

68.  formular?.tw. 

69.  fundhold?.tw. 

70.  *medicaid/ 

71.  *medicare/ 

72.  blue cross.tw. 

73.  or/60-72 

74.  *nurse clinicians/ 

75.  *nurse midwives/ 

76.  *nurse practitioners/ 

77.  (nurse adj (rehabilitator? or clinician? or practitioner? or midwi*)).tw. 

78.  *pharmacists/ 

79.  clinical pharmacist?.tw. 

80.  paramedic?.tw. 

81.  *patient care team/ 

82.  exp *patient care planning/ 

83.  (team? adj2 (care or treatment or assessment or consultation)).tw. 

84.  (integrat* adj2 (care or service?)).tw. 

85.  (care adj2 (coordinat* or program* or continuity)).tw. 

86.  (case adj1 management).tw. 

87.  exp *ambulatory care facilities/ 

88.  *ambulatory care/ 

89.  or/74-88 

90.  *home care services/ 

91.  *hospices/ 

92.  *nursing homes/ 

93.  *office visits/ 

94.  *house calls/ 

95.  *day care/ 

96.  *aftercare/ 

97.  *community health nursing/ 

98.  (chang* adj1 location?).tw. 

99.  domiciliary.tw. 

100.  (home adj1 treat*).tw. 

101.  day surgery.tw. 

102.  *medical records/ 

103.  *medical records systems, computerized/ 

104.  (information adj2 (management or system?)).tw. 

105.  *peer review/ 

106.  *utilization review/ 

107.  exp *health services misuse/ 

108.  or/90-107 

109.  *physician's practice patterns/ 
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110.  quality assurance.tw. 

111.  *process assessment/ [health care] 

112.  *program evaluation/ 

113.  *length of stay/ 

114.  (early adj1 discharg*).tw. 

115.  discharge planning.tw. 

116.  offset.tw. 

117.  triage.tw. 

118.  exp *"referral and consultation"/ and "consultation"/ 

119.  *drug therapy, computer assisted/ 

120.  near patient testing.tw. 

121.  *medical history taking/ 

122.  *telephone/ 

123.  (physician patient adj (interaction? or relationship?)).tw. 

124.  *health maintenance organizations/ 

125.  managed care.tw. 

126.  (hospital? adj1 merg*).tw. 

127.  or/109-126 

128.  ((standard or usual or routine or regular or traditional or conventional or pattern) adj2 
care).tw. 

129.  (program* adj2 (reduc* or increas* or decreas* or chang* or improv* or modify* or monitor* 
or care)).tw. 

130.  (program* adj1 (health or care or intervention?)).tw. 

131.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 treatment program*).tw. 

132.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 care program*).tw. 

133.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 screening program*).tw. 

134.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 prevent* program*).tw. 

135.  (computer* adj2 (dosage or dosing or diagnosis or therapy or decision?)).tw. 

136.  ((introduc* or impact or effect? or implement* or computer*) adj2 protocol?).tw. 

137.  ((effect or impact or introduc*) adj2 (legislation or regulations or policy)).tw. 

138.  or/128-137 

139.  or/59,73,89,108,127,138 

140.  9 or 30 

141.  139 and 140 

142.  Excluded study designs and publication types [G.3.1] 

143.  141 not 142 

144.  Limit 143 to English language 

145.  Study filters RCT (G.3.2) 

146.  (control* adj2 (trial? or study or studies)).ti,ab. 

147.  double-blind method/ or random allocation/ or single-blind method/ 

148.  ((double or single or triple or treble) adj2 blind*).ti,ab. 

149.  (quasi-experiment* or quasiexperiment*).ti,ab. 

150.  interrupt* time series.ti,ab. 

151.  or/146-150 

152.  145 or 151 
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153.  144 and 152 

154.  Date parameters: 2011-04 January 2016 

Embase search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  or/1-4 

6.  chronic disease/ 

7.  (chronic* adj3 (disease? or ill* or care or condition? or disorder* or health* or medication* or 
syndrom* or symptom*)).ti,ab. 

8.  or/6-7 

9.  5 or 8 

10.  exp diabetes mellitus/ or diabet*.ti,ab. 

11.  exp hypertension/ or (hypertens* or "high blood pressure?").ti,ab. 

12.  exp heart disease/ or exp myocardial disease/ or (((heart or cardiac or cardiovascular or 
coronary) adj (disease? or disorder? or failure)) or arrythmia?).ti,ab. 

13.  cerebrovascular disease/ or carotid artery disease/ or ((cerebrovascular or vascular or 
carotoid* or arter*) adj (disorder? or disease?)).ti,ab. 

14.  exp asthma/ or asthma*.ti,ab. 

15.  chronic obstructive lung disease/ or (copd or ((pulmonary or lung?) adj2 (disease? or 
disorder?))).ti,ab. 

16.  exp hyperlipidemia/ or exp hypercholesterolemia/ or (hyperlipidem* or 
hypercholesterolemia* or hypertriglyceridemia*).ti,ab. 

17.  exp thyroid diseases/ or ((thyroid adj (disease? or disorder)) or hyperthyroid* or 
hypothyroid*).ti,ab. 

18.  exp rheumatoid arthritis/ or rheumatoid arthritis.ti,ab. 

19.  exp mental disease/ or (((mental or anxiety or mood or psychological or sleep) adj (disease? or 
disorder?)) or ((substance or drug or marijuana or cocaine or amphetamine) adj2 abuse) or 
depression or schizophren* or psychos* or "substance abuse" or addiction?).ti,ab. 

20.  exp epilepsy/ or (epileps* or seizure?).ti,ab. 

21.  human immunodeficiency virus/ or (hiv or acquired immune* deficiency syndrome? or (aids 
adj (associated or related or arteritis)) or human immunodeficiency).ti,ab. 

22.  exp neoplasm/ or (neoplasm? or cancer?).ti,ab. 

23.  exp kidney disease/ or ((kidney? or renal) adj (disease? or disorder? or failure)).ti,ab. 

24.  exp liver disease/ or (liver adj (disease? or disorder?)).ti,ab. 

25.  exp osteoporosis/ or osteoporosis.ti,ab. 

26.  or/10-25 

27.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl*) adj3 (disease? or ill* or care or 
condition? or disorder* or health* or medication* or symptom* or syndrom*)).ti,ab. 

28.  chronic*.ti,ab,hw. 

29.  27 or 28 

30.  26 and 29 

31.  exp primary health care/ or exp primary medical care/ 

32.  (primary adj2 (care? or medical* or health* or clinic* or practitioner? or doctor?)).ti,ab. 

33.  general practitioner/ 
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34.  (((family or general or generalist? or communit*) adj2 (physician? or doctor? or practitioner? 
or practice)) or GP).ti,ab. 

35.  general practice/ 

36.  exp community care/ 

37.  (communit* adj2 (health or healthcare or service? or clinic* or setting? or centre? or 
center?)).ti,ab. 

38.  or/31-37 

39.  (education* adj2 (program* or intervention? or meeting? or session? or strateg* or workshop? 
or visit?)).tw. 

40.  (behavio?r* adj2 intervention?).tw. 

41.  (leaflet? or booklet? or poster or posters).tw. 

42.  ((written or printed or oral) adj information).tw. 

43.  (information* adj2 campaign).tw. 

44.  (education* adj1 (method? or material?)).tw. 

45.  outreach.tw. 

46.  ((opinion or education* or influential) adj1 leader?).tw. 

47.  facilitator?.tw. 

48.  academic detailing.tw. 

49.  consensus conference?.tw. 

50.  practice guideline?.tw. 

51.  (guideline? adj2 (introduc* or issu* or impact or effect? or disseminat* or distribut*)).tw. 

52.  ((introduc* or impact or effect? or implement* or computer* or compli*) adj2 protocol?).tw. 

53.  ((introduc* or impact or effect? or implement* or computer* or compli*) adj2 algorithm?).tw. 

54.  clinical pathway?.tw. 

55.  critical pathway?.tw. 

56.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 training program*).tw. 

57.  reminder?.tw. 

58.  (recall adj2 system*).tw. 

59.  (prompter? or prompting).tw. 

60.  advance directive?.tw. 

61.  *feedback/ or feedback.tw. 

62.  chart review*.tw. 

63.  ((effect? or impact or records or chart?) adj2 audit).tw. 

64.  compliance.tw. 

65.  marketing.tw. 

66.  ((cost or clinical or medical) adj information).tw. 

67.  *medical education/ 

68.  *medical audit/ 

69.  continuing education/ 

70.  postgraduate education/ 

71.  or/39-70 

72.  fee for service.tw. 

73.  cost shar*.tw. 

74.  (copayment? or co payment?).tw. 

75.  (prepay* or prepaid or prospective payment?).tw. 

76.  formular?.tw. 
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77.  fundhold?.tw. 

78.  blue cross.tw. 

79.  voucher?.tw. 

80.  (free adj2 care).tw. 

81.  exp *health insurance/ 

82.  *health care costs/ 

83.  *health care financing/ 

84.  *medical fee/ 

85.  *prospective payment/ 

86.  or/72-85 

87.  (nurse adj (rehabilitator? or clinician? or practitioner? or midwi*)).tw. 

88.  ((nurse or midwi* or practitioner) adj managed).tw. 

89.  clinical pharmacist?.tw. 

90.  paramedic?.tw. 

91.  exp *paramedical personnel/ 

92.  *general practitioner/ 

93.  *physician/ 

94.  (team? adj2 (care or treatment or assessment or consultation)).tw. 

95.  (integrat* adj2 (care or service?)).tw. 

96.  (care adj2 (coordinat* or program* or continuity)).tw. 

97.  (case adj1 management).tw. 

98.  *patient care/ 

99.  (chang* adj1 location?).tw. 

100.  domiciliary.tw. 

101.  (home adj1 (treat* or visit?)).tw. 

102.  day surgery.tw. 

103.  exp *primary health care/ 

104.  *ambulatory surgery/ 

105.  *nursing home/ 

106.  *day hospital/ 

107.  *outpatient care/ 

108.  *terminal care/ 

109.  *group practice/ 

110.  *general practice/ 

111.  *rural health care/ 

112.  *community mental health center/ 

113.  information system/ 

114.  *medical record/ 

115.  (information adj2 (management or system?)).tw. 

116.  *peer review/ 

117.  *professional standards review organization/ 

118.  exp *clinical practice/ 

119.  quality assurance.tw. 

120.  exp *health care delivery/ 

121.  *health care quality/ 
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122.  *professional practice/ 

123.  (early adj1 discharg*).tw. 

124.  discharge planning.tw. 

125.  offset.tw. 

126.  triage.tw. 

127.  near patient testing.tw. 

128.  *patient referral/ 

129.  (physician patient adj (interaction? or relationship?)).tw. 

130.  managed care.tw. 

131.  *health care organization/ 

132.  *health maintenance organization/ 

133.  *health care system/ 

134.  *health care access/ 

135.  (hospital? adj1 merg*).tw. 

136.  (computer* adj2 (dosage or dosing or diagnosis therapy or decision?)).tw. 

137.  (computer* adj2 (diagnosis or therapy)).tw. 

138.  gatekeep*.tw. 

139.  or/87-138 

140.  ((standard or usual or routine or regular or traditional or conventional or pattern) adj2 
care).tw. 

141.  (program* adj2 (reduc* or increas* or decreas* or chang* or improv* or modify* or monitor* 
or care)).tw. 

142.  (program* adj1 (health or care or intervention?)).tw. 

143.  ((effect or impact or introduc*) adj2 (legislation or regulations or policy)).tw. 

144.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 treatment program*).tw. 

145.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 care program*).tw. 

146.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 screening program*).tw. 

147.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 prevent* program*).tw. 

148.  or/140-147 

149.  71 or 86 or 139 or 148 

150.  9 or 30 

151.  150 and 38 and 149 

152.  Excluded study designs and publication types [G.3.1] 

153.  151 not 152 

154.  Limit 153 to English language 

155.  Study filters RCT (G.3.2) 

156.  (control* adj2 (trial? or study or studies)).ti,ab. 

157.  ((double or single or triple or treble) adj2 blind*).ti,ab. 

158.  (quasi-experiment* or quasiexperiment*).ti,ab. 

159.  interrupt* time series.ti,ab. 

160.  intervent*.ti,ab,pt. or evaluat*.ti,hw. or impact*.ti. 

161.  or/156-160 

162.  155 or 161 

163.  154 and 162 

 Date parameters: 2011-04 January 2016 
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Cochrane search terms 

#1.  [mh ^comorbidity]  

#2.  (comorbid* or co-morbid* or multimorbid* or multi-morbid* or multidisease or multidiseases 
or multi-disease or multi-diseases):ti  

#3.  [mh ^"chronic disease"]  

#4.  (#1 or #2 or (#2 and #3))  

#5.  [mh "diabetes mellitus"]  

#6.  diabet*:ti,ab  

#7.  [mh hypertension]  

#8.  (hypertens* or "high blood pressure"):ti,ab  

#9.  [mh "heart diseases"]  

#10.  [mh "cerebrovascular disorders"]  

#11.  (cerebrovascular disorder* or cerebrovascular disease* or vascular disorder* or vascular 
disease* or carotoid* disorder* or carotoid disease* or arter* disorder* or arter* disease*):ti  

#12.  [mh asthma]  

#13.  asthma*:ti  

#14.  [mh "pulmonary disease, chronic obstructive"]  

#15.  (copd or pulmonary disease* or pulmonary disorder*):ti  

#16.  [mh hyperlipidemias]  

#17.  (hyperlipidem* or hypercholesterolemia* or hypertriglyceridemia*):ti  

#18.  [mh "thyroid diseases"]  

#19.  (thyroid disease* or thyroid disorder*):ti  

#20.  [mh "mental disorders"]  

#21.  ((mental or anxiety or mood or psychological or sleep) near/2 (disease* or disorder*)):ti  

#22.  ((substance or drug or marijuana or cocaine or amphetamine) near/2 abuse):ti  

#23.  (depression or schizophren* or psychos* or "substance abuse" or addiction or addictions):ti  

#24.  [mh epilepsy]  

#25.  (epileps* or seizure or seizures):ti  

#26.  [mh "hiv infections"]  

#27.  (hiv or acquired immune* deficiency syndrome*):ti  

#28.  [mh neoplasms]  

#29.  (neoplasm or cancer):ti  

#30.  [mh "kidney diseases"]  

#31.  (kidney disease* or kidney disorder*):ti  

#32.  [mh "liver diseases"]  

#33.  (liver disease* or liver disorder*):ti  

#34.  [mh osteoporosis]  

#35.  osteoporosis:ti  

#36.  (#5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or 
#19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 
or #33 or #34 or #35)  

#37.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl*) near/2 (disease or diseases or ill* or 
care or condition or conditions or disorder* or health* or medication* or symptom* or 
syndrom*)):ti,ab  

#38.  (#36 and #37)  

#39.  (#4 or #38) 
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 Date parameters: 2011-04 January 2016 

AMED search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  or/1-4 

6.  chronic disease/ 

7.  (chronic* adj3 (disease? or ill* or care or condition? or disorder* or health* or medication* or 
syndrom* or symptom*)).ti,ab. 

8.  or/6-7 

9.  5 or 8 

10.  exp diabetes mellitus/ or diabet*.ti,ab. 

11.  exp hypertension/ or (hypertens* or "high blood pressure?").ti,ab. 

12.  exp heart diseases/ or (((heart or cardiac or cardiovascular or coronary) adj (disease? or 
disorder? or failure)) or arrythmia?).ti,ab. 

13.  exp cerebrovascular disorders/ or ((cerebrovascular or vascular or carotoid* or arter*) adj 
(disorder? or disease?)).ti,ab. 

14.  exp asthma/ or asthma*.ti,ab. 

15.  exp pulmonary disease chronic obstructive/ or (copd or (pulmonary adj2 (disease? or 
disorder?))).ti,ab. 

16.  exp hyperlipidemia/ or (hyperlipidem* or hypercholesterolemia* or 
hypertriglyceridemia*).ti,ab. 

17.  exp thyroid diseases/ or ((thyroid adj (disease? or disorder)) or hyperthyroid* or 
hypothyroid*).ti,ab. 

18.  exp arthritis rheumatoid/ or rheumatoid arthritis.ti,ab. 

19.  exp mental disorders/ or (((mental or anxiety or mood or psychological or sleep) adj (disease? 
or disorder?)) or ((substance or drug or marijuana or cocaine or amphetamine) adj2 abuse) or 
depression or schizophren* or psychos* or "substance abuse" or addiction?).ti,ab. 

20.  exp epilepsy/ or (epileps* or seizure?).ti,ab. 

21.  exp hiv infections/ or (hiv or acquired immune* deficiency syndrome? or (aids adj (associated 
or related or arteritis))).ti,ab. 

22.  exp neoplasms/ or (neoplasm? or cancer?).ti,ab. 

23.  exp kidney diseases/ or (kidney adj (disease? or disorder?)).ti,ab. 

24.  exp liver diseases/ or (liver adj (disease? or disorder?)).ti,ab. 

25.  exp osteoporosis/ or osteoporosis.ti,ab. 

26.  or/10-25 

27.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl*) adj3 (disease? or ill* or care or 
condition? or disorder* or health* or medication* or symptom* or syndrom*)).ti,ab. 

28.  chronic*.ti,ab,hw. 

29.  27 or 28 

30.  26 and 29 

31.  exp education/ 

32.  (education* adj2 (program* or intervention? or meeting? or session? or strateg* or workshop? 
or visit?)).tw. 

33.  (behavio?r* adj2 intervention?).tw. 
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34.  (leaflet? or booklet? or poster or posters).tw. 

35.  ((written or printed or oral) adj information).tw. 

36.  (information* adj2 campaign).tw. 

37.  (education* adj1 (method? or material?)).tw. 

38.  advance directives/ 

39.  outreach.tw. 

40.  ((opinion or education* or influential) adj1 leader?).tw. 

41.  facilitator?.tw. 

42.  academic detailing.tw. 

43.  consensus conference?.tw. 

44.  practice guideline?.tw. 

45.  (guideline? adj2 (introduc* or issu* or impact or effect? or disseminat* or distribut*)).tw. 

46.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 training program*).tw. 

47.  reminder?.tw. 

48.  (recall adj2 system*).tw. 

49.  (prompter? or prompting).tw. 

50.  algorithm?.tw. 

51.  *feedback/ or feedback.tw. 

52.  chart review*.tw. 

53.  ((effect? or impact or records or chart?) adj2 audit).tw. 

54.  compliance.tw. 

55.  marketing.tw. 

56.  or/31-55 

57.  fee for service.tw. 

58.  cost shar*.tw. 

59.  (copayment? or co payment?).tw. 

60.  (prepay* or prepaid or prospective payment?).tw. 

61.  formular?.tw. 

62.  fundhold?.tw. 

63.  insurance health/ 

64.  medicare/ 

65.  blue cross.tw. 

66.  or/57-65 

67.  (nurse adj (rehabilitator? or clinician? or practitioner? or midwi*)).tw. 

68.  clinical pharmacist?.tw. 

69.  paramedic?.tw. 

70.  exp patient care management/ 

71.  (team? adj2 (care or treatment or assessment or consultation)).tw. 

72.  (integrat* adj2 (care or service?)).tw. 

73.  (care adj2 (coordinat* or program* or continuity)).tw. 

74.  (case adj1 management).tw. 

75.  exp ambulatory care facilities/ 

76.  ambulatory care/ 

77.  or/67-76 

78.  home care services/ 
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79.  hospices/ 

80.  nursing homes/ 

81.  day care/ 

82.  community health nursing/ 

83.  (chang* adj1 location?).tw. 

84.  domiciliary.tw. 

85.  (home adj1 treat*).tw. 

86.  day surgery.tw. 

87.  medical records/ 

88.  (information adj2 (management or system?)).tw. 

89.  peer review/ 

90.  or/78-89 

91.  professional practice/ 

92.  quality assurance.tw. 

93.  program evaluation/ 

94.  length of stay/ 

95.  (early adj1 discharg*).tw. 

96.  discharge planning.tw. 

97.  offset.tw. 

98.  triage.tw. 

99.  "referral and consultation"/ 

100.  near patient testing.tw. 

101.  medical history taking/ 

102.  telephone/ 

103.  (physician patient adj (interaction? or relationship?)).tw. 

104.  health maintenance organizations/ 

105.  managed care.tw. 

106.  (hospital? adj1 merg*).tw. 

107.  or/91-106 

108.  ((standard or usual or routine or regular or traditional or conventional or pattern) adj2 
care).tw. 

109.  (program* adj2 (reduc* or increas* or decreas* or chang* or improv* or modify* or monitor* 
or care)).tw. 

110.  (program* adj1 (health or care or intervention?)).tw. 

111.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 treatment program*).tw. 

112.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 care program*).tw. 

113.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 screening program*).tw. 

114.  ((effect? or impact or evaluat* or introduc* or compar*) adj2 prevent* program*).tw. 

115.  (computer* adj2 (dosage or dosing or diagnosis or therapy or decision?)).tw. 

116.  ((introduc* or impact or effect? or implement* or computer*) adj2 protocol?).tw. 

117.  ((effect or impact or introduc*) adj2 (legislation or regulations or policy)).tw. 

118.  or/108-117 

119.  or/56,66,77,90,107,118 

120.  9 or 30 

121.  animals/ not humans/ 
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122.  120 not 121 

123.  randomized controlled trial.pt. 

124.  controlled clinical trial.pt. 

125.  random*.ti,ab. 

126.  (control* adj2 (trial? or study or studies)).ti,ab. 

127.  double-blind method/ or random allocation/ or single-blind method/ 

128.  ((double or single or triple or treble) adj2 blind*).ti,ab. 

129.  (quasi-experiment* or quasiexperiment*).ti,ab. 

130.  interrupt* time series.ti,ab. 

131.  or/123-130 

132.  122 and 131 

133.  Limit 133 to English language 

 Date parameters: 2011-04 January 2016 

CINAHL search terms 

S1.  (mh "comorbidity") 

S2.  ti ( multimorbid* or multi-morbid* or comorbid* or co-morbid* or multidisease? or multi-
disease? ) or ab ( multimorbid* or multi-morbid* or comorbid* or co-morbid* or multidisease? 
or multi-disease? ) or ti (multiple n2 ill* or multiple n2 disease? or multiple n2 condition? or 
multiple n2 syndrom* or multiple n2 disorder?) or ab (multiple n2 ill* or multiple n2 disease? 
or multiple n2 condition? or multiple n2 syndrom* or multiple n2 disorder?) or ti ( coocur* n3 
disease? or coocur* n3 ill* or coocur* n3 care or coocur* n3 condition? or coocur* n3 
disorder* or coocur* n3 health* or coocur* n3 medication* or coocur* n3 symptom* or 
coocur* n3 syndrom* or coexist* n3 disease? or coexist* n3 ill* or coexist* n3 condition? or 
coexist* n3 disorder* or coexist* n3 symptom* or coexist* n3 syndrom* or multipl* n3 
disease? or multipl* n3 ill* or multipl* n3 condition? or multipl* n3 disorder* or multipl* n3 
medication* or multipl* n3 symptom* or multipl* n3syndrom* or co-exist* n3 disease? or co-
exist* n3 ill* or co-exist* n3 condition? or co-exist* n3 disorder* or co-exist* n3 health* co-
exist* n3 symptom* or co-exist* n3 syndrom* or co-ocur* n3 disease? or co-ocur* n3 ill* or 
co-ocur* n3 condition? or co-ocur* n3 disorder* or co-ocur* n3 health* or co-ocur* n3 
symptom* or co-ocur* n3 syndrom* ) or ab ( coocur* n3 disease? or coocur* n3 ill* or coocur* 
n3 care or coocur* n3 condition? or coocur* n3 disorder* or coocur* n3 health* or coocur* n3 
medication* or coocur* n3 symptom* or coocur* n3 syndrom* or coexist* n3 disease? or 
coexist* n3 ill* or coexist* n3 condition? or coexist* n3 disorder* or coexist* n3 symptom* or 
coexist* n3 syndrom* or multipl* n3 disease? or multipl* n3 ill* or multipl* n3 condition? or 
multipl* n3 disorder* or multipl* n3 medication* or multipl* n3 symptom* or multipl* 
n3syndrom* or co-exist* n3 disease? or co-exist* n3 ill* or co-exist* n3 condition? or co-exist* 
n3 disorder* or co-exist* n3 health* co-exist* n3 symptom* or co-exist* n3 syndrom* or co-
ocur* n3 disease? or co-ocur* n3 ill* or co-ocur* n3 condition? or co-ocur* n3 disorder* or co-
ocur* n3 health* or co-ocur* n3 symptom* or co-ocur* n3 syndrom* ) 

S3.  S1 or S2 

S4.  (mh "chronic disease") 

S5.  ti ( chronic* w3 disease? or chronic* w3 ill* or chronic* w3 care or chronic* w3 condition? or 
chronic* w3 disorder* or chronic* w3 health* or chronic* w3 medication* or chronic* w3 
syndrom* or chronic* w3 symptom* ) or ab ( chronic* w3 disease? or chronic* w3 ill* or 
chronic* w3 care or chronic* w3 condition? or chronic* w3 disorder* or chronic* w3 health* 
or chronic* w3 medication* or chronic* w3 syndrom* or chronic* w3 symptom* ) 

S6.  S4 or S5 

S7.  (mh "diabetes mellitus+") or (mm "hypertension+") or (mm "cerebrovascular disorders+") 

S8.  (mm "cardiovascular diseases+") 

S9.  (mm "lung diseases, obstructive+") or (mm "pulmonary disease, chronic obstructive+") or (mm 
"asthma+") 
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S10.  (mm "thyroid diseases+") or (mm "arthritis+") or (mm "epilepsy+") 

S11.  (mh "mental disorders, chronic") or (mm "mental disorders+") or (mm "human 
immunodeficiency virus+") 

S12.  (mm "liver diseases+") or (mm "neoplasms+") or (mm "osteoporosis+") 

S13.  (mm "kidney diseases+") 

S14.  ( mw ( disease or diseases ) ) or mw syndrome? or mw chronic 

S15.  ti diabet* or asthma* or chronic or disease 

S16.  S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 

S17.  ti ( coocurr* or coexist* or co-ocurr* or coexist* or co-exist*) or ab (coocurr* or coexist* or co-
ocurr* or coexist* or co-exist*) 

S18.  S6 and S17 

S19.  S16 and S17 

S20.  ( ti ( multimorbid* or multi-morbid* )) or ( ab ( multimorbid* or multi-morbid* )) 

S21.  (mh "quasi-experimental studies") 

S22.  ti ( intervention* or multiintervention* or multi-intervention* or postintervention* or post-
intervention* or preintervention* or pre-intervention* ) or ab ( intervention* or 
multiintervention* or multi-intervention* or postintervention* or post-intervention* or 
preintervention* or pre-intervention* ) 

S23.  ti ( pre-test* or pretest* or posttest* or post-test* ) or ab ( pre-test* or pretest* or posttest* 
or "post test* ) or ti ( preimplement*" or pre-implement* ) or ab ( pre-implement* or 
preimplement* ) 

S24.  mh experimental studies or community trials or community trials or pretest-posttest design + 
or quasi-experimental studies + pilot studies or policy studies + multicenter studies 

S25.  ti ( (comparative n2 study) or (comparative n2 studies) or evaluation study or evaluation 
studies ) or ab ( (comparative n2 study) or (comparative n2 studies) or evaluation study or 
evaluation studies ) 

S26.  mh "multiple time series" or mh "time series" 

S27.  ti pre w7 post or ab pre w7 post 

S28.  ti ( ( quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or quasi 
control* or quasicontrol* or quasi* w3 method* or quasi* w3 study or quasi* w3 studies or 
quasi* w3 trial or quasi* w3 design* or experimental w3 method* or experimental w3 study or 
experimental w3 studies or experimental w3 trial or experimental w3 design* ) ) or ab ( ( 
quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or quasi control* 
or quasicontrol* or quasi* w3 method* or quasi* w3 study or quasi* w3 studies or quasi* w3 
trial or quasi* w3 design* or experimental w3 method* or experimental w3 study or 
experimental w3 studies or experimental w3 trial or experimental w3 design* ) ) 

S29.  ti ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) or (period* n4 time) or 
(period* n4 various) or (period* n4 varying) or (period* n4 week*) or (period* n4 month*) or 
(period* n4 year*) ) or ab ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) 
or (period* n4 time) or (period* n4 various) or (period* n4 varying) or (period* n4 week*) or 
(period* n4 month*) or (period* n4 year*) ) 

S30.  ( ab ( before* n10 during or before n10 after ) ) or ( au ( before* n10 during or before n10 after 
) ) 

S31.  ti time series or ab time series or ab "before-and-after" 

S32.  (mh "pilot studies") or ti pilot 

S33.  ti ( collaborativ* or collaboration* or tailored or personalised or personalized ) or ab ( 
collaborativ* or collaboration* or tailored or personalised or personalized ) 

S34.  (intervention n6 clinician*) or (intervention n6 community) or (intervention n6 complex) or 
(intervention n6 design*) or (intervention n6 doctor*) or (intervention n6 educational) or 
(intervention n6 family doctor*) or (intervention n6 family physician*) or (intervention n6 
family practitioner*) or (intervention n6 financial) or (intervention n6 gp) or (intervention n6 
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general practice*) or (intervention n6 hospital*) or (intervention n6 impact*) or (intervention 
n6 improv*) or (intervention n6 individualize*) or (intervention n6 individualise*) or 
(intervention n6 individualizing) or (intervention n6 individualising) or (intervention n6 
interdisciplin*) or (intervention n6 multicomponent) or (intervention n6 multi-component) or 
(intervention n6 multidisciplin*) or (intervention n6 multi-disciplin*) or (intervention n6 
multifacet*) or (intervention n6 multi-facet*) or (intervention n6 multimodal*) or 
(intervention n6 multi-modal*) or (intervention n6 personalize*) or(intervention n6 
personalise*) or (intervention n6 personalizing) or (intervention n6 personalising) or 
(intervention n6 pharmaci*) or (intervention n6 pharmacist*) or (intervention n6 pharmacy) or 
(intervention n6 physician*) or (intervention n6 practitioner*) or (intervention n6 prescrib*) or 
(intervention n6 prescription*) or (intervention n6 primary care) or (intervention n6 
professional*) or (intervention* n6 provider*) or (intervention* n6 regulatory) or (intervention 
n6 regulatory) or (intervention n6 tailor*) or (intervention n6 target*) or (intervention n6 
team*) or (intervention n6 usual care) 

S35.  ti ( demonstration project or demonstration projects or preimplement* or pre-implement* or 
post-implement* or postimplement* ) or ab ( demonstration project or demonstration 
projects or preimplement* or pre-implement* or post-implement* or postimplement* ) 

S36.  ti ( pre-workshop or preworkshop or post-workshop or postworkshop or (before n3 workshop) 
or (after n3 workshop) ) or ab ( pre-workshop or preworkshop or post-workshop or 
postworkshop or (before n3 workshop) or (after n3 workshop) ) 

S37.  ti ( trial or (study n3 aim) or "our study" ) or ab ( (study n3 aim) or "our study" ) 

S38.  ti random* or controlled 

S39.  ( ti ( multicentre or multicenter or multi-centre or multi-center ) ) or ab random* 

S40.  ti ( (control w3 area) or (control w3 cohort*) or (control w3 compar*) or (control w3 condition) 
or (control w3 group*) or (control w3 intervention*) or (control w3 participant*) or (control 
w3 study) ) or ab ( (control w3 area) or (control w3 cohort*) or (control w3 compar*) or 
(control w3 condition) or (control w3 group*) or (control w3 intervention*) or (control w3 
participant*) or (control w3 study) ) 

S41.  ti ( (time points n3 over) or (time points n3 multiple) or (time points n3 three) or (time points 
n3 four) or (time points n3 five) or (time points n3 six) or (time points n3 seven) or (time points 
n3 eight) or (time points n3 nine) or (time points n3 ten) or (time points n3 eleven) or (time 
points n3 twelve) or (time points n3 month*) or (time points n3 hour*) or (time points n3 
day*) or (time points n3 "more than") ) or ab ( (time points n3 over) or (time points n3 
multiple) or (time points n3 three) or (time points n3 four) or (time points n3 five) or (time 
points n3 six) or (time points n3 seven) or (time points n3 eight) or (time points n3 nine) or 
(time points n3 ten) or (time points n3 eleven) or (time points n3 twelve) or (time points n3 
month*) or (time points n3 hour*) or (time points n3 day*) or (time points n3 "more than") ) 

S42.  S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 
or S35 or S36 or S37 or S38 or S39 or S40 or S41 

S43.  ti ( (multicent* n2 design*) or (multicent* n2 study) or (multicent* n2 studies) or (multicent* 
n2 trial*) ) or ab ( (multicent* n2 design*) or (multicent* n2 study) or (multicent* n2 studies) 
or (multicent* n2 trial*) ) 

S44.  (mm "clinical trials+") 

S45.  ( ti ( “clinical study” or “clinical studies” ) ) or ( ab ( “clinical study” or “clinical studies” ) ) 

S46.  ti random* or ab random* 

S47.  ti ( “control* n1 clinical” or “control* n1 group*” or “control* n1 trial*” or “control* n1 study” 
or “control* n1 studies” or “control* n1 design*” or “control* n1 method*” ) or ab ( “control* 
n1 clinical” or “control* n1 group*” or “control* n1 trial*” or “control* n1 study” or “control* 
n1 studies” or “control* n1 design*” or “control* n1 method*” ) 

S48.  ti controlled 

S49.  S43 or S44 or S45 or S46 or S47 or S48 

S50.  (mh "family practice") or (family practice) or (general practice) or (family practitioner*) or 
(general practitioner*) or (family doctor*) 
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S51.  (mh "physicians, family") or ti (family physician? or family doctor?) or ab (family doctor? or 
family physician?) 

S52.  (mh "primary health care") or (mh "community health services+") or ( mw care or patient or 
community ) 

S53.  S50 or S51 or S52 

S54.  S3 and S49 

S55.  S18 or S19 

S56.  S49 and S55 

S57.  S42 and S55 

S58.  S3 and S42 and S53 

S59.  S20 or S54 or S56 or S57 or S58 

S60.  Limit S59 to English language 

 Date parameters: 2011-04 January 2016 

G.4.11 Holistic assessment 

 What is the clinical and cost effectiveness of holistic assessment in patients with multimorbidity? 

The searches from a relevant Cochrane review398 were updated as follows: 

Medline search terms 

1.  geriatric assessment/ 

2.  health services for the aged/ 

3.  needs assessment/ 

4.  risk assessment/ 

5.  exp diagnostic services/ 

6.  "health services needs and demand"/ 

7.  exp health services/ 

8.  exp "delivery of health care"/ 

9.  exp "outcome and process assessment (health care)"/ 

10.  or/3-9 

11.  geriatrics/ or exp *aged/ 

12.  10 and 11 

13.  or/1-2,12 

14.  ((geriatric or aged or elderly or old age) adj5 (assess* or evaluation or consultation)).tw. 

15.  (gemu or gemus).tw. 

16.  11 and (multidisciplinary adj5 assess*).tw. 

17.  or/13-16 

18.  Excluded study designs and publication types [G.3.1] 

19.  17 not 18 

20.  Limit 19 to English language 

21.  Study filters RCT (G.3.2) 

22.  20 and 21 

 Date parameters: 2010-04 January 2016 

Embase search terms 

1.  geriatric assessment/ 

2.  exp geriatric care/ 
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3.  geriatrics/ or exp *aged/ 

4.  needs assessment/ 

5.  *risk assessment/ 

6.  preventive health service/ 

7.  *health services/ 

8.  *health status/ 

9.  treatment outcome/ or *outcome assessment/ 

10.  health care delivery/ or integrated health care system/ 

11.  *patient care/ 

12.  or/4-11 

13.  3 and 12 

14.  ((geriatric or aged or elderly or old age) adj5 (assess* or evaluation or consultation)).tw. 

15.  (gemu or gemus).tw. 

16.  3 and (multidisciplinary adj5 assess*).tw. 

17.  or/1-2,13-16 

18.  Excluded study designs and publication types [G.3.1] 

19.  17 not 18 

20.  Limit 19 to English language 

21.  Study filters RCT (G.3.2) 

22.  20 and 21 

23.  Date parameters: 2010-04 January 2016 

Cochrane search terms 

#1.  [mh ^"geriatric assessment"]  

#2.  [mh ^"health services for the aged"]  

#3.  [mh ^"needs assessment"]  

#4.  [mh ^"risk assessment"]  

#5.  [mh "diagnostic services"]  

#6.  [mh ^"health services needs and demand"]  

#7.  [mh "health services"]  

#8.  [mh "delivery of health care"]  

#9.  [mh "outcome and process assessment (health care)"]  

#10.  {or #3-#9}  

#11.  [mh ^geriatrics]  

#12.  [mh aged]  

#13.  #11 or #12  

#14.  #10 and #13  

#15.  ((geriatric or aged or elderly or old age) near/5 (assess* or evaluation or consultation)):ti,ab  

#16.  (gemu or gemus):ti,ab  

#17.  (multidisciplinary near/5 assess*):ti,ab  

#18.  #13 and #17  

#19.  #1 or #2 or #14 or #15 or #16 or #18 

 Date parameters: 2010-04 January 2016 
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G.4.12 Expert patient programmes 

 What is the clinical- and cost-effectiveness of self-management and expert patient programmes 
for people with multimorbidity? 

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  patient education as topic/ 

8.  health education/ 

9.  (patient* adj2 (educat* or expert*)).ti,ab. 

10.  (self adj3 (manage* or care or motivat*)).ti,ab. 

11.  exp self care/ 

12.  10 or 11 

13.  (program* or educat* or teach* or train* or support* or instruct* or coach*).ti,ab. 

14.  12 and 13 

15.  or/7-9,14 

16.  6 and 15 

17.  Excluded study designs and publication types [G.3.1] 

18.  16 not 17 

19.  Limit 18 to English language 

20.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

21.  19 and 20 

 Date parameters: see Table 21 

Embase search terms 

1.  *comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *health education/ or *patient education/ 

8.  (patient* adj2 (educat* or expert*)).ti,ab. 

9.  (self adj3 (manage* or care or motivat*)).ti,ab. 

10.  *self care/ 

11.  or/9-10 

12.  (program* or educat* or teach* or train* or support* or instruct* or coach*).ti,ab. 

13.  11 and 12 
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14.  or/7-8,13 

15.  6 and 14 

16.  Excluded study designs and publication types [G.3.1] 

17.  15 not 16 

18.  Limit 17 to English language 

19.  Study filters RCT (G.3.2) or SR (G.3.3) or OBS (G.3.7) 

20.  18 and 19 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  [mh ^comorbidity]  

#2.  (comorbid* or co-morbid*):ti,ab  

#3.  (multimorbid* or multi-morbid*):ti,ab  

#4.  (multidisease* or multi-disease* or (multiple next (ill* or disease* or condition* or syndrom* 
or disorder*))):ti,ab  

#5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) near/3 
(disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* or 
syndrom*)):ti,ab  

#6.  {or #1-#5}  

#7.  [mh ^"patient education as topic"]  

#8.  [mh ^"health education"]  

#9.  (patient* near/2 (educat* or expert*)):ti,ab  

#10.  (self near/3 (manage* or care or motivat*)):ti,ab  

#11.  [mh "self care"]  

#12.  #10 or #11  

#13.  (program* or educat* or teach* or train* or support* or instruct* or coach*):ti,ab  

#14.  #12 and #13  

#15.  #7 or #8 or #9 or #14  

#16.  #6 and #15 

 Date parameters: see Table 21 

G.4.13 Format of consultation 

 What format of encounters with healthcare professionals improves outcomes for people with 
multimorbidity?  

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *patient care team/ 

8.  "appointments and schedules"/ 

9.  (telemed* or telecare*).ti,ab. 
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10.  "delivery of health care, integrated"/ or exp telemedicine/ or exp patient-centered care/ 

11.  ((consultation* or appointment* or ((patient* or health* or communit*) adj2 (encounter* or 
visit* or meeting*)) or (review* adj2 (plan* or structur*)) or ward round*) adj4 (time* or 
length* or long* or extend* or extension* or remote* or virtual* or email* or telephon* or 
book* or choos* or chose or choice* or prefer* or plan* or discharge* or multidisciplinary or 
multiprofession* or ((multi or multiple) adj profession*) or (patient* adj (activat* or centre* or 
center*)))).ti,ab. 

12.  or/7-11 

13.  6 and 12 

14.  Excluded study designs and publication types [G.3.1] 

15.  13 not 14 

16.  Limit 15 to English language 

 Date parameters: see Table 21 

Embase search terms 

1.  *comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *patient decision making/ 

8.  exp *consultation/ 

9.  *integrated health care system/ 

10.  exp *telehealth/ 

11.  *telecommunication/ 

12.  (telemed* or telecare*).ti,ab. 

13.  ((consultation* or appointment* or ((patient* or health* or communit*) adj2 (encounter* or 
visit* or meeting*)) or (review* adj2 (plan* or structur*)) or ward round*) adj4 (time* or 
length* or long* or extend* or extension* or remote* or virtual* or email* or telephon* or 
book* or choos* or chose or choice* or prefer* or plan* or discharge* or multidisciplinary or 
multiprofession* or ((multi or multiple) adj profession*) or (patient* adj (activat* or centre* or 
center*)))).ti,ab. 

14.  or/7-13 

15.  6 and 14 

16.  Excluded study designs and publication types [G.3.1] 

17.  15 not 16 

18.  Limit 17 to English language 

 Date parameters: see Table 21 

Cochrane search terms 

#1.  [mh ^comorbidity]  

#2.  (comorbid* or co-morbid*):ti,ab  

#3.  (multimorbid* or multi-morbid*):ti,ab  

#4.  (multidisease* or multi-disease* or (multiple next (ill* or disease* or condition* or syndrom* 
or disorder*))):ti,ab  
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#5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) near/3 
(disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* or 
syndrom*)):ti,ab  

#6.  {or #1-#5}  

#7.  [mh ^"patient care team"]  

#8.  [mh ^"appointments and schedules"]  

#9.  (telemed* or telecare*):ti,ab  

#10.  [mh ^"delivery of health care, integrated"]  

#11.  [mh telemedicine]  

#12.  [mh "patient-centered care"]  

#13.  ((consultation* or appointment* or ((patient* or health* or communit*) near/2 (encounter* 
or visit* or meeting*)) or (review* near/2 (plan* or structur*)) or ward next round*) near/4 
(time* or length* or long* or extend* or extension* or remote* or virtual* or email* or 
telephon* or book* or choos* or chose or choice* or prefer* or plan* or discharge* or 
multidisciplinary or multiprofession* or ((multi or multiple) next profession*) or (patient* next 
(activat* or centre* or center*)))):ti,ab  

#14.  {or #7-#13}  

#15.  #6 and #14 

 Date parameters: see Table 21 

G.5 Health economics search 

A general economics search was run, as well as specific searches for additional economic studies on 
other questions. These searches used the same search terms as the corresponding clinical searches, 
with the addition of an economic filter rather than a study design filter. 

G.5.1 General multimorbidity economics 

Economic searches were conducted in Medline, Embase, HEED, and NHS EED and HTA databases via 
the CRD interface. 

Medline search terms 

1.  *comorbidity/ 

2.  (multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology).ti,ab. 

3.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

4.  (multifactorial disease* or dual diagnosis).ti,ab. 

5.  ((coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* or multipl*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *multiple sclerosis/ 

8.  *multiple myeloma/ 

9.  or/7-8 

10.  6 not 9 

11.  Excluded study designs and publication types [G.3.1] 

12.  10 not 11 

13.  Limit 12 to English language 

14.  Study filter HE (G.3.4) 
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15.  13 and 14 

 Date parameters: 2013 – 04 January 2016 

Embase search terms 

1.  *comorbidity/ 

2.  (multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology).ti,ab. 

3.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

4.  (multifactorial disease* or dual diagnosis).ti,ab. 

5.  ((coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* or multipl*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  *multiple sclerosis/ 

8.  *multiple myeloma/ 

9.  or/7-8 

10.  6 not 9 

11.  Excluded study designs and publication types [G.3.1] 

12.  10 not 11 

13.  Limit 21 to English language 

14.  Study filter HE (G.3.4) 

15.  13 and 14 

16.  Date parameters: 2013 – 04 January 2016 

CRD search terms  

#1.  MeSH descriptor comorbidity in NHSEED,HTA 

#2.  (multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology) in NHSEED, 
HTA 

#3.  ((multidisease* or multi-disease* or (multiple adj (ill* or disease* or condition* or syndrom* 
or disorder*)))) in NHSEED, HTA 

#4.  (multifactorial disease* or dual diagnosis) in NHSEED, HTA 

#5.  (((coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* or multipl*) adj3 
(disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* or 
syndrom*))) in NHSEED, HTA 

#6.  #1 or #2 or #3 or #4 or #5 

 Date parameters: Inception – 04 January 2016 

HEED search terms 

1.  ax=multimorbid* or multi-morbid* or polymorbidity or polypathy or pluralpathology 

2.  ax=multidisease* or multi-disease* 

3.  ax='multiple illnesses' within 3 

4.  ax='multiple illness' 

5.  ax='multiple disease' within 3 

6.  ax='multiple conditions' within 2 

7.  ax='multiple disorders' within 3 

8.  ax='mulpitple syndromes' within 3 

9.  ax='multifactorial disease' 

10.  ax='dual diagnosis' 
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11.  ax=coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist*  

12.  ax=disease* or ill* or care or condition* or disorder* or health* or medication* or symptom* 
or syndrom* 

13.  cs=11 and 12 

14.  cs=1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 13 

 Date parameters: Inception – 08 August 2014 

G.5.2 Models of care 

This search used the same terms as the Cochrane review,1130 with the addition of economic filters. 
Searches were conducted in Medline, Embase, HEED, and NHS EED and HTA databases via the CRD 
interface. 

Medline search terms 

1.  Interventions search terms [G.4.10, line 141] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 2013 – 04 January 2016 

Embase search terms 

1.  Interventions search terms [G.4.10, line 151] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 2013 – 04 Janaury 2016 

CRD search terms 

#1.  MeSH descriptor comorbidity explode all trees in NHSEED,HTA 

#2.  (comorbid* or co-morbid* or multimorbid* or multi-morbid* or multidisease or multidiseases 
or multi-disease or multi-diseases) in NHSEED, HTA 

#3.  (((coocur* or co-ocur* or coexist* or co-exist* or multipl*) adj2 (disease or diseases or ill* or 
care or condition or conditions or disorder* or health* or medication* or symptom* or 
syndrom*))) in NHSEED, HTA 

#4.  #1 or #2 or #3 

 Date parameters: 1999 – 04 January 2016 

HEED search terms 

1.  ax=comorbid* or co-morbid* or multimorbid* or multi-morbid* or multidisease or 
multidiseases or multi-disease or multi-diseases 

2.  ax=coocur* or co-ocur* or cooccur* or co-occur* or coexist* or co-exist* 

3.  cs=1 or 2 

 Date parameters: 1999 – 06 October 2014 
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G.5.3 Holistic assessment 

This search used the same terms as the Cochrane review,398 with the addition of economic filters. 
Searches were conducted in Medline, Embase, HEED, and NHS EED and HTA databases via the CRD 
interface. 

Medline search terms 

1.  CGA search terms [G.4.11, line 17] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 2013 – 04 January 2016 

Embase search terms 

1.  CGA search terms [G.4.11, line 17] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 2013 – 04 Janaury 2016 

CRD search terms 

#1.  MeSH descriptor geriatric assessment in NHSEED,HTA 

#2.  MeSH descriptor health services for the aged in NHSEED,HTA 

#3.  MeSH descriptor needs assessment in NHSEED,HTA 

#4.  MeSH descriptor risk assessment in NHSEED,HTA 

#5.  MeSH descriptor health services needs and demand in NHSEED,HTA 

#6.  MeSH descriptor health services in NHSEED,HTA 

#7.  MeSH descriptor delivery of health care in NHSEED,HTA 

#8.  MeSH descriptor diagnostic services in NHSEED,HTA 

#9.  #3 or #4 or #5 or #6 or #7 or #8 

#10.  MeSH descriptor geriatrics in NHSEED,HTA 

#11.  MeSH descriptor aged explode all trees in NHSEED,HTA 

#12.  #10 or #11 

#13.  #9 and #12 

#14.  (((geriatric or aged or elderly or old age) adj5 (assess* or evaluation or consultation))) in 
NHSEED, HTA 

#15.  ((gemu or gemus)) in NHSEED, HTA 

#16.  ((multidisciplinary adj5 assess*)) in NHSEED, HTA 

#17.  #12 and #16 

#18.  #1 or #2 or #13 or #14 or #15 or #17 

#19.  Date parameters: Inception – 04 January 2016 
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G.5.4 Burden of treatment 

Economic searches were conducted in Medline, Embase, and NHS EED and HTA databases via the 
CRD interface. 

Medline search terms 

1.  ((treat* or therap*) adj2 burden*).ti,ab. 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 

Embase search terms 

1.  ((treat* or therap*) adj2 burden*).ti,ab. 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 

CRD search terms  

#1.  ((treat* or therap*) adj2 burden*) in NHSEED, HTA 

 Date parameters: Inception – 04 January 2016 

G.5.5 Stopping treatment: antihypertensives 

Economic searches were conducted in Medline, Embase , HEED, and NHS EED and HTA databases via 
the CRD interface. 

Medline search terms 

1.  Stopping antihypertensives search terms [G.4.6, line 36] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 

Embase search terms 

1.  Stopping antihypertensives search terms [G.4.6, line 35] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 
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CRD search terms  

#1.  MeSH descriptor thiazides explode all trees in NHSEED,HTA 

#2.  ((thiazide* or bendrofluazide or bendroflumethazide or aprinox or neo-naclex or 
chlorthalidone or hygroton or cyclopenthiazide or navidrex or indapamide or natrilix or 
metolazone or xipamide or diurexan)) in NHSEED, HTA 

#3.  MeSH descriptor calcium channel blockers explode all trees in NHSEED,HTA 

#4.  ((calcium adj3 (block* or inhibit* or antagonist*))) in NHSEED, HTA 

#5.  ((diltiazem or optil or tildiem or adizem or angitil or calcicard or dilcardia or dilzem or slozem 
or viazem or zemtard or verapamil or zolvera or cordilox or securon or univer or verapress or 
vertab)) in NHSEED, HTA 

#6.  ((amlodipine or amlostin or istin or exforge or felodipine or plendil or lacidipine or motens or 
lercanidipine or zanidip or nicardipine or cardene or nifedipine or adalat or nimodipine or 
nimotop)) in NHSEED, HTA 

#7.  MeSH descriptor adrenergic beta-antagonists explode all trees in NHSEED,HTA 

#8.  ((propranolol or angilol or angilol or inderal-la or half-inderal or inderal or bedranol or 
prograne or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or 
emcor or carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic 
or esmolol or brevibloc or labetalol or trandate or metoprolol or betaloc or lopresor or nadolol 
or corgard or nebivolol or nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or 
pindolol or visken or sotalol or beta-cardone or sotacor or timolol or betim)) in NHSEED, HTA 

#9.  (((beta or b) adj3 (block* or antagonist*))) in NHSEED, HTA 

#10.  MeSH descriptor angiotensin receptor antagonists explode all trees in NHSEED,HTA 

#11.  (((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs)) in NHSEED, HTA 

#12.  ((candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or 
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or 
micardis or valsartan or diovan or co-diovan or azilsartan or edarbi)) in NHSEED, HTA 

#13.  MeSH descriptor angiotensin-converting enzyme inhibitors explode all trees in NHSEED,HTA 

#14.  (((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* 
or antagonist*))) in NHSEED, HTA 

#15.  ((captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril 
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or 
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or 
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or 
gopten or tarka)) in NHSEED, HTA 

#16.  MeSH descriptor antihypertensive agents explode all trees in NHSEED,HTA 

#17.  ((antihypertens* adj2 (drug* or agent* or treat* or therap* or intervention*))) in NHSEED, HTA 

#18.  MeSH descriptor adrenergic alpha-antagonists explode all trees in NHSEED,HTA 

#19.  ((doxazosin or cardura or indoramin or doralese or prazosin or hypovase or terazosin or hytrin 
or phenoxybenzamine or phentolamine)) in NHSEED, HTA 

#20.  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or 
#16 or #17 or #18 or #19 

#21.  ((deprescri* or de-prescri*)) in NHSEED, HTA 

#22.  ((stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* 
or take or taking))) in NHSEED, HTA 

#23.  ((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down")):ti in 
NHSEED, HTA 

#24.  (((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*))) in NHSEED, HTA 

#25.  MeSH descriptor polypharmacy in NHSEED,HTA 
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#26.  (polypharmacy) in NHSEED, HTA 

#27.  MeSH descriptor medication adherence in NHSEED,HTA 

#28.  MeSH descriptor treatment refusal in NHSEED,HTA 

#29.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*)):ti in NHSEED, HTA 

#30.  (((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*))) in NHSEED, HTA 

#31.  #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 

#32.  #20 and #31 

 Date parameters: Inception – 04 January 2016 

HEED search terms 

1.  ax=thiazide* or bendrofluazide or aprinox or neo-naclex or chlorthalidone or hygroton or 
cyclopenthiazide or navidrex or indapamide or natrilix or metolazone or xipamide or diurexan 

2.  ax=calcium channel or diltiazem or optil or tildiem or adizem or angitil or calcicard or dilcardia 
or dilzem or slozem or viazem or zemtard or verapamil or zolvera or cordilox or securon or 
univer or verapress or vertab or amlodipine or amlostin or istin or exforge or felodipine or 
plendil or lacidipine or motens or lercanidipine or zanidip or nicardipine or cardene or 
nifedipine or adalat or nimodipine or nimotop 

3.  ax= beta blocker or beta blockers 

4.  ax=propranolol or angilol or angilol or inderal or bedranol or prograne or acebutolol or sectral 
or atenolol or tenormin or bisoprolol or cardicor or emcor or carvedilol or eucardic or 
celiprolol or celectol or co-tenidone or tenoret or tenoretic or esmolol or brevibloc or labetalol 
or trandate or metoprolol or betaloc or lopresor or nadolol or corgard or nebivolol or nebilet 
or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or visken or sotalol or beta-
cardone or sotacor or timolol or betim 

5.  ax=angiotensin receptor or arb or arbs or candesartan or amias or eprosartan or teveten or 
irbesartan or aprovel or coaprovel or losartan or cozaar or olmesartan or olmetec or sevikar or 
telmisartan or micardis or valsartan or diovan or azilsartan or edarbi 

6.  ax=ace or acei or captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or 
capozide or cilazapril or vascace or enalapril or ednyt or innovace or innozide or fosinopril or 
imidapril or tanatril or lisinopril or zestril or carace or zestoretic or moexipril or perdix or 
perindopril or coversyl or quinapril or quinil or accupro or accuretic or ramipril or tritace or 
triapin or trandolapril or gopten or tarka 

7.  ax=antihypertens* 

8.  ax= alpha blocker or alpha blockers or doxazosin or cardura or indoramin or doralese or 
prazosin or hypovase or terazosin or hytrin or phenoxybenzamine or phentolamine 

9.  cs=1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 

10.  ax=polypharmacy 

11.  ax=deprescri* or de-prescri* 

12.  ax=discontinu* or withdraw* or cessat* or down-titrat* or step-down or step down or stop* 
or cease* or taper* 

13.  ax=adheren* or nonadheren* or non-adheren* or complian* or noncomplian* or non-
complian* 

14.  cs=10 or 11 or 12 or 13 

15.  cs=9 and 14 

 Date parameters: Inception – 03 December 2014 
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G.5.6 Stopping treatment: bisphosphonates 

Economic searches were conducted in Medline, Embase, and NHS EED and HTA databases via the 
CRD interface. 

Medline search terms 

1.  Stopping bisphosphonates search terms [G.4.7, line 20] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 1999 – 04 January 2016 

Embase search terms 

1.  Stopping bisphosphonates search terms [G.4.7, line 20] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: 1999 – 04 January 2016 

CRD search terms  

#1.  MeSH descriptor diphosphonates in NHSEED,HTA 

#2.  MeSH descriptor alendronate in NHSEED,HTA 

#3.  MeSH descriptor etidronic acid in NHSEED,HTA 

#4.  MeSH descriptor bone density conservation agents in NHSEED,HTA 

#5.  MeSH descriptor raloxifene in NHSEED,HTA 

#6.  MeSH descriptor teriparatide in NHSEED,HTA 

#7.  ((bisphosphonate* or diphosphonate*)) in NHSEED, HTA 

#8.  ((alendronate or alendronic or fosamax or fosavance or etidronate or didronel or etidronic or 
risedronate or risedronic or actonel or ibandronate or ibandronic or bondronat or bonviva)) in 
NHSEED, HTA 

#9.  ((raloxifene or evista or strontium ranelate or protelos or teriparatide or forsteo or forteo)) in 
NHSEED, HTA 

#10.  MeSH descriptor clodronic acid in NHSEED,HTA 

#11.  ((clodronate or clodronic or bonefos or clasteon or loron or zoledronate or zoledronic or 
aclasta or zometa or pamidronate or aredia or denosumab or prolia or xgeva)) in NHSEED, HTA 

#12.  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 

#13.  ((deprescri* or de-prescri*)) in NHSEED, HTA 

#14.  ((stop* adj3 (criteria or criterion or rule* or standard* or benchmark* or bench mark* or 
decision* or take or taking))) in NHSEED, HTA 

#15.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* or 
cease* or taper*) in NHSEED, HTA 

#16.  MeSH descriptor polypharmacy in NHSEED,HTA 

#17.  (polypharmacy) in NHSEED, HTA 

#18.  #13 or #14 or #15 or #16 or #17 

#19.  #12 and #18 



 

 

Multimorbidity: clinical assessment and management 
Literature search strategies 

National Guideline Centre, 2016 
121 

 Date parameters: 1999 – 04 January 2016 

G.5.7 Stopping treatment: statins 

Economic searches were conducted in Medline, Embase , HEED, and NHS EED and HTA databases via 
the CRD interface. 

Medline search terms 

1.  Stopping statins search terms [G.4.8, line 26] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 

Embase search terms 

1.  Stopping statins search terms [G.4.8, line 26] 

2.  Excluded study designs and publication types [G.3.1] 

3.  1 not 2 

4.  Limit 3 to English language 

5.  Study filter HE (G.3.4) 

6.  4 and 5 

 Date parameters: see Table 21 

CRD search terms  

#1.  MeSH descriptor hydroxymethylglutaryl-coa reductase inhibitors in NHSEED,HTA 

#2.  (statin*) in NHSEED, HTA 

#3.  ((((hydroxymethylglutaryl-coa or hmg-coa) adj3 (reductase or inhibitors)))) in NHSEED, HTA 

#4.  MeSH descriptor simvastatin in NHSEED,HTA 

#5.  (simvastatin* or zocor) in NHSEED, HTA 

#6.  (atorvastatin* or lipitor) in NHSEED, HTA 

#7.  (rosuvastatin* or crestor) in NHSEED, HTA 

#8.  MeSH descriptor pravastatin in NHSEED,HTA 

#9.  (pravastatin* or lipostat) in NHSEED, HTA 

#10.  (fluvastatin* or lescol) in NHSEED, HTA 

#11.  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 

#12.  (deprescri* or de-prescri*) in NHSEED, HTA 

#13.  (stop adj3 (criteria or criterion or rule or standard or benchmark or bench mark or decision* or 
take or taking)) in NHSEED, HTA 

#14.  (discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down"):ti in 
NHSEED, HTA 

#15.  (((discontinu* or withdraw* or cessat* or down-titrat* or step-down or "step down" or stop* 
or cease* or taper*) adj2 (dose* or drug* or treatment* or therap* or medicat* or 
intervention*))) in NHSEED, HTA 

#16.  MeSH descriptor polypharmacy in NHSEED,HTA 

#17.  (polypharmacy) in NHSEED, HTA 

#18.  MeSH descriptor medication adherence in NHSEED,HTA 
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#19.  MeSH descriptor patient compliance in NHSEED,HTA 

#20.  MeSH descriptor treatment refusal in NHSEED,HTA 

#21.  ((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian*)):ti in NHSEED, HTA 

#22.  (((adheren* or nonadheren* or non-adheren* or non adheren* or complian* or noncomplian* 
or non-complian* or non complian* or persist*) adj2 (patient* or participant* or dose* or 
drug* or treatment* or therap* or medicat* or intervention*))) in NHSEED, HTA 

#23.  #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 

#24.  #11 and #23 

 Date parameters: Inception – 04 Janaury 2016 

HEED search terms 

1.  ax=statin* or hydroxymethylglutaryl-coa or hmg-coa 

2.  ax=simvastatin* or zocor or atorvastatin* or lipitor or rosuvastatin* or crestor or pravastatin* 
or lipostat or fluvastatin* or lescol 

3.  cs=1 or 2 

4.  ax=polypharmacy 

5.  ax=deprescri* or de-prescri* 

6.  ax=discontinu* or withdraw* or cessat* or down-titrat* or step-down or step down or stop* 
or cease* or taper* 

7.  ax=adheren* or nonadheren* or non-adheren* or complian* or noncomplian* or non-
complian* 

8.  cs=4 or 5 or 6 or 7 

9.  cs=3 and 8 

 Date parameters: Inception – 14 November 2014 

G.5.8 EQ5D 

QoL searches were conducted in Medline and Embase only. A truncated version of the full QoL filter 
was used, to look for the EQ5D utility score alone. 

Medline search terms 

1.  comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  (euroqol* or eq5d* or eq 5*).ti,ab. 

8.  6 and 7 

9.  Excluded study designs and publication types [G.3.1] 

10.  8 not 9 

11.  Limit 10 to English language 

 Date parameters: see Table 21 

Embase search terms 
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1.  *comorbidity/ 

2.  (comorbid* or co-morbid*).ti,ab. 

3.  (multimorbid* or multi-morbid*).ti,ab. 

4.  (multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or 
disorder?))).ti,ab. 

5.  ((coocur* or co-ocur* or coexist* or co-exist* or multipl* or concord* or discord*) adj3 
(disease? or ill* or care or condition? or disorder* or health* or medication* or symptom* or 
syndrom*)).ti,ab. 

6.  or/1-5 

7.  (euroqol* or eq5d* or eq 5*).ti,ab. 

8.  6 and 7 

9.  Excluded study designs and publication types [G.3.1] 

10.  8 not 9 

11.  Limit 10 to English language 

 Date parameters: see Table 21 

G.5.9 Quality of life (QOL) in care homes 

QoL searches were conducted in Medline and Embase only. 

Medline search terms 

1.  exp aged/ 

2.  (elder* or old* or aged or geriatric* or senior* or pensioner*).ti,ab. 

3.  or/1-2 

4.  residential facilities/ or homes for the aged/ or exp nursing homes/ 

5.  ((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab. 

6.  4 or 5 

7.  3 and 6 

8.  Excluded study designs and publication types [G.3.1] 

9.  7 not 8 

10.  Limit 9 to English language 

11.  Study filter QOL (G.3.5) 

12.  10 and 11 

 Date parameters: see Table 21 

Embase search terms 

1.  exp aged/ 

2.  (elder* or old* or aged or geriatric* or senior* or pensioner*).ti,ab. 

3.  or/1-2 

4.  assisted living facility/ or nursing home/ or residential home/ 

5.  home for the aged/ 

6.  ((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab. 

7.  or/4-6 

8.  3 and 7 

9.  Excluded study designs and publication types [G.3.1] 

10.  8 not 9 

11.  Limit 10 to English language 
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12.  Study filter QOL (G.3.5) 

13.  11 and 12 

 Date parameters: see Table 21 

G.5.10 Mortality in care homes 

Searches were conducted in Medline and Embase only. 

Medline search terms 

1.  residential facilities/ or homes for the aged/ or exp nursing homes/ 

2.  ((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab. 

3.  1 or 2 

4.  *life expectancy/ 

5.  (mortality or survival or life expectanc*).ti,ab. 

6.  or/4-6 

7.  3 and 7 

8.  Excluded study designs and publication types [G.3.1] 

9.  7 not 8 

10.  Limit 9 to English language 

11.  Study filter MOD (G.3.6) 

12.  exp regression analysis/ 

13.  regression analys*.ti,ab. 

14.  ((hazard or risk) adj ratio*).ti,ab. 

15.  relative risk.ti,ab. 

16.  or/12-15 

17.  11 or 16 

18.  10 and 17 

 Date parameters: see Table 21 

Embase search terms 

1.  assisted living facility/ or nursing home/ or residential home/ 

2.  home for the aged/ 

3.  ((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab. 

4.  or/1-3 

5.  mortality/ or *standardized mortality ratio/ 

6.  exp *survival/ 

7.  (mortality or survival or life expectanc*).ti,ab. 

8.  or/5-7 

9.  4 and 8 

10.  Excluded study designs and publication types [G.3.1] 

11.  9 not 10 

12.  Limit 11 to English language 

13.  Study filter MOD (G.3.6) 

14.  exp regression analysis/ 

15.  hazard ratio/ 

16.  ((hazard or risk) adj ratio*).ti,ab. 

17.  regression analys*.ti,ab. 
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18.  relative risk.ti,ab. 

19.  or/14-18 

20.  13 or 19 

21.  12 and 20 

 Date parameters: see Table 21 
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Appendix H: Clinical evidence tables 

H.1 Principles/Barriers of care 

H.1.1 Principles of care 

Table 23: Medicines Adherence 

Guideline (ref id) Medicines Adherence 

Aim This guideline gives recommendations to clinicians and others on how to involve adults and carers in decisions about prescribed medicine 

Population Adults, including those with co morbidities, learning disabilities or language and cultural differences 

Setting Across the NHS 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

1. Patient involvement 
in decisions about 
medicines 

Healthcare professionals should adapt their consultation style to the needs of individual patients so that all patients 
have the opportunity to be involved in decisions about their medicines at the level they wish 

Encourage patients to ask about their condition and treatment. 

Be aware that the consultation skills needed for increasing patient involvement can be improved. 

Offer all patients the opportunity to be involved in making decisions about prescribed medicines. Establish what level 
of involvement in decision making the patient would like. 

Discuss with the patient why they might benefit from the treatment. Clearly explain the disease or condition and how 
the medicine will influence this. 

Explain the medical aims of the treatment to patients and openly discuss the pros and cons of proposed medicines. 
The discussion should be at the level preferred by the patient. 

Clarify what the patient hopes the treatment will achieve. 

Avoid making assumptions about patient preferences about treatment. Talk to the patient to find out their 
preferences, and note any non-verbal cues that may indicate you need to explore the patient’s perspective further. 

Healthcare professionals have a duty to help patients to make decisions about their treatment based on an 
understanding of the likely benefits and risks rather than on misconceptions. 

Accept that patients may have different views from healthcare professionals about the balance of risks, benefits and 
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Guideline (ref id) Medicines Adherence 

side effects of medicines. 

Be aware that increasing patient involvement may mean that the patient decides not to take or to stop taking a 
medicine. If in the healthcare professional’s view this could have an adverse effect, then the information provided to 
the patient on risks and benefits and the patient's decision should be recorded. 

Encourage and support patients, families and carers to keep an up to date list of all medicines the patient is taking. The 
list should include the names and dosages of prescription and non-prescription medicines and herbal and nutritional 
supplements. If the patient has any allergic or adverse reactions to medicines, these should be noted. 

Be aware that patients may wish to minimise how much medicine they take 

Be aware that patients may wish to discuss what will happen if they do not take the medicine suggested by their 
healthcare professional, non-pharmacological alternatives to medicines, how to reduce and stop medicines they may 
have been taking for a long time, particularly those known to be associated with withdrawal symptoms, how to fit 
taking the medicine into their daily routine, how to make a choice between medicines if they believe they are taking 
too many medicines. 

2. Supporting adherence 

Recognise that non adherence is common and that most patients are non-adherent sometimes. Routinely assess 
adherence in a non-judgemental way whenever you prescribe, dispense and review medicines. 

Consider assessing non adherence by asking the patient if they have missed any doses of medicine recently. Make it 
easier for them to report non adherence by asking the question in a way that does not apportion blame, explaining 
why you are asking the question, mentioning a specific time period such as ‘in the past week’, asking about medicine-
taking behaviours such as reducing the dose, stopping and starting medicines. 

Consider using records of prescription re ordering, pharmacy patient medication records and return of unused 
medicines to identify potential non adherence and patients needing additional support. 

If a patient is not taking their medicines, discuss with them whether this is because of beliefs and concerns or 
problems about the medicines (intentional non adherence) or because of practical problems (unintentional non 
adherence). 

Be aware that although adherence can be improved, no specific intervention can be recommended for all patients. 
Tailor any intervention to increase adherence to the specific difficulties with adherence the patient is experiencing. 

3. Reviewing medicines Review patient knowledge, understanding and concerns about medicines, and a patient's view of their need for 
medicine at intervals agreed with the patient, because these may change over time. Offer repeat information and 
review to patients, especially when treating long term conditions with multiple medicines. 

Review at regular intervals the decision to prescribe medicines, according to patient choice and need. 

Be aware that patients sometimes evaluate prescribed medicines using their own criteria such as their understanding 
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Guideline (ref id) Medicines Adherence 

of their condition or the symptoms most troubling to them. They may, for example, stop and start the medicine or 
alter the dose and check how this affects their symptoms. Ask the patient whether they have done this. 

4. Communication 
between healthcare 
professionals 

Healthcare professionals involved in prescribing, dispensing or reviewing medicines should ensure that there are 
robust processes for communicating with other healthcare professionals involved in the patient’s care. 

Healthcare professionals involved in reviewing medicines should inform the prescriber of the review and its outcome. 
This is particularly important if the review involves discussion of difficulties with adherence and further review is 
necessary. 

Limitations Generally well formulated guidelines, GDG member list did not explicitly state inclusion of a pharmacist, although there were a number of 
members who worked in the academic pharmacy fields that could be consistent with also practicing as a pharmacist. 

AGREE II score Scope and 
purpose: 89% 

Stakeholder 
involvement: 94% 

Rigour of 
development:92% 

Clarity of 
presentation: 92% 

Applicability: 

79% 

Editorial 
independence: 
67% 

Overall 
assessment: 6 

Applicability of 
evidence  

Moderate, wide-ranging guidelines not specific to those with multimorbidity although many of the recommendations were more relevant to those 
with multimorbidity than those with single conditions 

Table 24: Polypharmacy Guidance (NHS Scotland) 

Guideline (ref id) Polypharmacy Guidance (NHS Scotland) 

Aim This guidance aims to provide information about patient groups that NHS boards should consider as a priority for polypharmacy review, an outline 
of medication review process in these patients and provide NHS boards with tools to be adapted for local guideline use 

Population Patients on multiple medications or is “frail” in a medical sense 

Setting Across the NHS 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

1. Reviewing medicines Patients with a 40-60% risk of emergency admission within the next 12 months (as per iSPARRA), on multiple 
medicines from 10 or more particular BNF sections and high risk medicines, reviews should be started on patients >75 
years. 

Question whether each prescription is preventing rapid symptomatic deterioration or fulfilling an essential 
replacement function as these should be continued or only discontinued with specialist input. 

For medicines without clear essential indications or contraindications, check their effectiveness in the specific patient 
group against a reference summary (version included in guideline – based on NNTs in specific situations). 

2. High risk medication 

High risk combinations should be avoided unless completely necessary, these combinations include: NSAID + 
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Guideline (ref id) Polypharmacy Guidance (NHS Scotland) 

ACEi/diuretic, NSAID + tricyclic antidepressant/glitazone, warfarin + antiplatelet drug/macrolide/NSAID/quinolone. 

PPIs and H2 antagonists should be considered for reduction particularly if antibiotics are required due to the increased 
risk of C.difficile. 

When using diuretics for ankle oedema consider alternative ways to manage the oedema particularly if there is 
medication causes (for example, calcium channel blockers). 

Consider stopping or reducing dose of digoxin if being used in presence of CKD. 

Review of combinations of antidepressants such as tricyclic antidepressants for analgesia used in combination with 
other antidepressants for depression. 

In general SSRIs are better tolerated in people with dementia who also have depression. 

Consider cumulative GI effects when co-prescribing SSRIs & NSAIDs/aspirin. 

Use metformin with caution in renal impairment and avoid if eGFG <30 ml/min. 

Limitations No systematic search for evidence, some references included to support specific recommendations but no evidence that a systematic search was 
conducted. 

AGREE II score Scope and 
purpose: 61% 

Stakeholder 
involvement: 72% 

Rigour of 
development: 
23% 

Clarity of 
presentation: 50% 

Applicability:  

67% 

Editorial 
independence: 
17% 

Overall 
assessment: 3 

Applicability of 
evidence  

Moderate, polypharmacy applies to a subset of patients with MM but a relatively large subset, some recommendations were specific to individual 
combinations of medications and therefore less appropriate for this review, but others were more guiding principles 

Table 25: Guiding principles for the care of older adults with multimorbidity  

Guideline (ref id) Guiding principles for the care of older adults with MM 

Aim To present the guiding principles for the clinical management of older adults with MM 

Population Older adults with multiple chronic conditions 

Setting USA, community 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Patient preferences Recognise when the older adult with multimorbidity (OLDER ADULT WITH MULTIMORBIDITY) is facing a “preference 
sensitive” decision. 

Ensure that older adult with multimorbidity are adequately informed about the expected benefits and harms of 
different treatment options. 
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Guideline (ref id) Guiding principles for the care of older adults with MM 

Elicit preferences only after the older adult with multimorbidity is sufficiently informed. 

Interpreting the 
evidence 

Question whether a study is applicable to the population in question. 

Consider the quality of a study (for example, RCT vs NRS) and tend to prefer reviews of multiple studies. 

Consider whether the outcomes reported are clinically important and important to patients. 

Consider the balance between any benefits and the harms incurred including the burden required to commit to 
treatment. 

Always consider the baseline risk not just a relative risk change, that is, ARR is more useful than RRR. 

NNT and NNH data should be interpreted in conjunction with time factors, clinicians should look for a time horizon to 
benefit or harm (that is, the length of time needed to accrue an observable clinically meaningful benefit or harm). 

Prognosis Clinicians should offer to discuss prognosis but not all older adult with multimorbidity may wish to do so. 

It is helpful to prioritise decisions based on life expectancy so they are categorised as short term (within the next year), 
midterm (within the next 5 years) or long term (beyond 5 years). 

Clinical feasibility An MDT should assess the ability of older adult with multimorbidity to manage or adhere to a treatment plan on an 
ongoing basis. 

In older adult with multimorbidity, evidence-based medicine alone does not provide an adequate guide to the best 
clinical management and condition specific guidelines are often not feasible, feasibility should inform decisions in 
these situations. 

Where there are conflicts between what clinicians wants and what older adult with multimorbidity want there should 
be consideration, education and re-evaluation on both sides. 

Optimising therapies The first step is to identify treatments that may be inappropriate in older adult with multimorbidity; consensus 
statements and expert derived criteria exist to identify these potentially inappropriate medications (PIMs) and should 
be consulted. 

Medication appropriateness should be evaluated at hospital admission, ICU admission and hospital discharge. 

Medication should ideally be stopped 1 at a time. 

Little evidence exists to guide stopping of medications and if there is uncertainty it is sensible to use a tapering 
regimen when stopping drugs. 

Limitations Panel discussion supported by a review of the evidence that is in the author’s own words “not systematic” however their approach seems 
relatively consistent with a systematic review. Funded by the American Geriatric Society and there is no discussion of the potential for bias here. 

AGREE II score Scope and Stakeholder Rigour of Clarity of Applicability: 63% Editorial Overall 
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Guideline (ref id) Guiding principles for the care of older adults with MM 

purpose: 50% involvement: 72% development: 
42% 

presentation: 92% independence: 
58% 

assessment: 4 

Applicability of 
evidence  

High, specifically about patients with MM, although a subset, “older adults”, there is no strict age defined in the review and the principles are not 
overly skewed towards the extremes of old age. 

Table 26: AHA/ACC/HHS strategies to enhance application of clinical practice guidelines in patients with cardiovascular disease and comorbid 
conditions 

Guideline (ref id) AHA/ACC/HHS Strategies to enhance application of clinical practice guidelines in patients with cardiovascular disease and comorbid conditions 

Aim To identify core principles for CPGs (clinical practice guidelines) in the effective management of people with multiple chronic conditions and 
related actions that might be taken by developers of CPGs 

Population US patients with cardiovascular disease and co-morbid conditions 

Setting USA, community 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Need for research There is a need for external validation of clinical and drug approval trials to ensure that people with multiple comorbid 
conditions are not excluded unnecessarily. 

The use of electronic health records and clinical registries can allow for longitudinal evaluation of the management 
strategies and clinical outcomes of patients with multimorbidity. 

Comorbidity data for selected CPG conditions to outline the most common combinations should be developed to 
inform further CPG research. 

Guideline development Organisations that develop CPGs must now consider comorbidities in the development process. 

Involving patients in the CPG development process is critically important to fully appreciate patient perspectives, this 
becomes even more important when dealing with MM. 

In light of the paucity of evidence around MM, CPGs need to be nuanced to account for clinical judgement and 
acknowledge the role of individualised, patient-centred decision making in implementation. 

CPGs should explicitly discuss the applicability and quality of recommendations for the most frequent combinations of 
comorbidities that accompany the named condition. 

Limitations No search for evidence was conducted, panel discussion by physicians only without any other disciplinary input. 

AGREE II score Scope and 
purpose:56% 

Stakeholder 
involvement: 33% 

Rigour of 
development: 7% 

Clarity of 
presentation: 42% 

Applicability: 8% Editorial 
independence: 
67% 

Overall 
assessment: 2 
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Guideline (ref id) AHA/ACC/HHS Strategies to enhance application of clinical practice guidelines in patients with cardiovascular disease and comorbid conditions 

Applicability of 
evidence  

Moderate, specifically about patients with comorbid conditions but only those patients with cardiovascular disease. 

 

Table 27: The Ariadne principles: how to handle multimorbidity in primary care consultations 

Guideline (ref id) The Ariadne principles: how to handle multimorbidity in primary care consultations 

Aim To develop a set of principles for handling multimorbidity in primary care consultations 

Population Patients with multimorbidity 

Setting Global, primary care consultations 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Interaction assessments In contrast to single disease patients, interactions rather than single diseases need assessment. These include drug-
drug, drug-disease and disease-disease interactions. 

Complex medication regimens should trigger awareness of increased risk of reduced adherence. 

It is important to keep a list of all individual diagnoses and to assess impact on quality of life and functioning. 

Medication should be reviewed regularly. 

A list of other physicians and therapists should be kept and updated regularly. 

Active monitoring for signs and symptoms of psychological disorders, cognitive dysfunction and deleterious social 
circumstances that may influence care seeking, is vital. 

Patients’ social participation, functional autonomy, coping strategies and health seeking behaviour should be elicited 
and considered. 

Prioritisation & patient 
preferences 

Healthcare decisions need to be made on a background of the patient’s values and preferences, these should be 
thoroughly elucidated and treatment goals agreed upon as a consequence. Patients may prioritise desired outcomes 
or the avoidance of negative outcomes. 

Family physicians should be aware of their own potentially differing preferences. 

Patient’s prognosis should always be taken into consideration. 

Treatment goals should be defined in terms of time, this clarification will support monitoring and re-discussing 
priorities at appropriate time points. 

Individualised We (clinicians) should generally be more conservative when introducing additional treatments, while at the same time 
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Guideline (ref id) The Ariadne principles: how to handle multimorbidity in primary care consultations 

management remaining aware of the risk of under-treatment. 

We (clinicians) should anticipate unintended consequences of new treatment both prior to starting the treatment and 
during follow up. 

It is important to be aware of the existence of simple solutions to aid patients with complex medications. 

Appointments should be prioritised by applying a minimally disruptive approach to meeting agreed treatment goals. 

It is important the patient has a family physician in charge of his or her overall health process. 

Limitations No evidence search conducted but involves a well detailed semiformal consensus approach with many opportunities for feedback from primary 
care physicians. 

AGREE II score Scope and 
purpose: 67% 

Stakeholder 
involvement: 56% 

Rigour of 
development: 
48% 

Clarity of 
presentation: 75% 

Applicability: 38% Editorial 
independence: 
67% 

Overall 
assessment: 5 

Applicability of 
evidence  

High, multimorbidity of all ages covered here, specifically in primary care consultations. 

Table 28: Patient experience in adult NHS services: improving the experience of care for people using adult NHS services 

Guideline (ref id) Patient experience in adult NHS services: improving the experience of care for people using adult NHS services 

Aim To provide the NHS with clear guidance on the components of a good patient experience 

Population Patients using adult NHS services 

Setting UK, NHS across all settings 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Knowing the patient as 
an individual 

Ask the patient about and take into account any factors, such as their domestic, social and work situation and their 
previous experience of healthcare, that may impact on their health condition and/or affect their ability or willingness 
to engage with healthcare services and affect their ability to manage their own care and make decisions about self-
management and lifestyle choices. 

Listen to and address any health beliefs, concerns and preferences that the patient has, and be aware that these affect 
how and whether they engage with treatment. Respect their views and offer support if needed to help them. 

Individualised services Adopt an individualised approach to healthcare services that is tailored to the patient’s needs and circumstances, 
taking into account their ability to access services, personal preferences and coexisting conditions. Review the 
patient’s needs and circumstances regularly. 
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Guideline (ref id) Patient experience in adult NHS services: improving the experience of care for people using adult NHS services 

Hold discussions in a way that encourages the patient to express their personal needs and preferences for care, 
treatment, management and self-management. Allow adequate time so that discussions do not feel rushed. 

Continuity of care and 
relationships 

For patients who use a number of different services ensure effective co-ordination and prioritisation of care to 
minimise the impact on the patient. 

Ensure clear and timely exchange of patient information between healthcare professionals and between healthcare 
and social care professionals. 

Promote patient 
autonomy 

Explore patient’s preferences about the level and type of information they want. Based on this, give the patient (and 
their family members and carers if appropriate) clear, consistent, evidence-based, tailored information throughout all 
stages of their care. 

Discussing risks and 
benefits with a patient 

Personalise risks and benefits as far as possible. 

Use absolute risk rather than relative risk. 

Use natural frequency rather than a percentage (for example, 10 in 100 not 10%). 

Be consistent in the use of data (for example, 1 in 100 vs 10 in 100, not 1 in 100 vs 1 in 10). 

Present a risk over a defined period of time. 

Include both positive and negative framing. 

Be aware that different people interpret terms such as rare, unusual and common in different ways, and use numerical 
data if available. 

Think about using a mixture of numerical and pictorial formats. 

Offer support to the patient when they are considering options. Use the principles of shared decision making, that the 
patient is aware of the options available, understands the risks, benefits and consequence of these, that the patient 
understands the information and encourage the patient to clarify what is important to them and check their choice is 
consistent with this. 

Limitations Rigorous methodology,  

AGREE II score Scope and 
purpose: 100% 

Stakeholder 
involvement: 
100% 

Rigour of 
development: 
94% 

Clarity of 
presentation: 83% 

Applicability: 67% Editorial 
independence: 
83% 

Overall 
assessment: 6 

Applicability of 
evidence  

Moderate very wide-ranging guideline with some recommendations of particular relevance to multimorbidity 
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Table 29: IOM and DHHS meeting on making clinical practice guidelines appropriate for patients with multiple chronic conditions  

Guideline (ref id) IOM and DHHS Meeting on Making Clinical Practice Guidelines Appropriate for Patients with Multiple Chronic Conditions 

Aim To identify guiding principles for clinical guidelines in the effective management of multiple chronic conditions and identifying actions that should 
be taken by developers and users of guidelines for people with multiple chronic conditions 

Population Patients with multiple chronic conditions 

Setting USA, all settings 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Improving stakeholder 
process 

Guideline development should harmonize co-morbidity related content across guidelines created by different groups. 

Guideline development panels should include appropriate expert representation for conditions other than the index 
condition. 

Strengthen substance 
and content 

Guidelines should take into account factors associated with adherence as a function of the number and types of 
comorbid conditions in individual patients. 

Guidelines should prompt clinicians to consider comorbidities in addition to the index condition. 

Discussion of comorbidities should be integrated into guidelines rather than addressed in supplemental sections. 

In addition to addressing what is known about relevant comorbidities, condition-specific guidelines should concisely 
summarise what key information is unknown. 

Guidelines should call attention to and integrate, preventative measures across certain index conditions which may 
have implications for other conditions and modifiable risk factors. 

Guidelines should address care co-ordination across providers and settings. 

Increase focus on 
patient-centeredness 

Guidelines should be patient-centred rather than focused solely on the management of specific conditions. 

Because of the complexity of management plans for persons with multiple chronic conditions, the application of 
guidelines should take into account the need for and importance of shared decision making. 

Limitations Representation on their panel lacking patient groups, clinicians and other HEALTHCARE PROFESSIONALSs – composed of Department of Health 
employees, guideline organisations and “academics”. No search for evidence. 

AGREE II score Scope and 
purpose: 78% 

Stakeholder 
involvement: 56% 

Rigour of 
development: 7% 

Clarity of 
presentation: 75% 

Applicability: 
12.5% 

Editorial 
independence: 
17% 

Overall 
assessment: 3 

Applicability of High, applicable to care of all patients with multimorbidity, about specific subset of care in the generation of guidelines and their use in these 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

3
6

 

Guideline (ref id) IOM and DHHS Meeting on Making Clinical Practice Guidelines Appropriate for Patients with Multiple Chronic Conditions 

evidence  patients. 

Table 30: Medicines Optimisation 

Guideline (ref id) Medicines Optimisation 

Aim To review the evidence available to support health and social care practitioners, and health and social care organisations, in considering the 
systems and processes required to ensure safe and effective medicines optimisation. 

Population All adults in the NHS 

Setting NHS, UK 

Themes with 
recommendation
s 

Theme in guideline Recommendation(s) 

Identifying incidents Consider using a screening tool (for example, STOPP/START) to identify potential medicines related patient safety 
incidents in some patient groups, including those with polypharmacy or chronic conditions. 

Medicines-related 
communication systems 
for transitions 

Organisations should ensure that robust and transparent processes are in place so that when a person is transferred to 
another setting complete and accurate information about medicines is shared, received, document and acted on. 

Organisations should ensure that information about medicines is shared with the person and their GP; they should 
identify when local systems are in place for this and take account of HSCIC’s guide to confidentiality. 

Organisations should consider additional support for some patient groups (including those with polypharmacy or 
chronic conditions) when they have been discharged from hospital, for example, pharmacist counselling, telephone 
follow up, GP and or nurse home visits. 

Medication review Determine locally the most appropriate health professional to carry out a medication review, based on their 
knowledge and skills, including technical knowledge of medicine managing processes, therapeutic knowledge and 
effective communication skills. 

During a medication review, take into account the person’s understanding about their medicines, their concerns about 
their medicines, all over the counter and complementary medicines, how safe & effective their medicines are and any 
monitoring tests that are needed. 

 Self-management plans When discussing medicines with people who have chronic or long-term conditions, consider using an individualised 
self-management plan to support people who want to be involved in managing their medicines. 

Patient decision aids Offer all people the opportunity to be involved in making decisions about their medicines. Find out what level of 
involvement in decision-making the person would like and avoid making assumptions about this. 

Find out about a patient’s values and preferences by discussing what is important to them about managing their 
conditions and their medicines. Recognise that the patient’s values and preferences may be different from those of the 
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Guideline (ref id) Medicines Optimisation 

health professional and avoid making assumptions about them. 

Apply the principles of evidence based medicine when discussing the available treatment options with a person in a 
consultation about medicines. Use the best available evidence carefully when making decisions together with clinical 
expertise and the patients’ values and preferences. 

In a consultation about medicines, offer the person the opportunity to use a patient decision aid (when 1 is available) 
to help them make a preference-sensitive decision that involves trade-offs between benefits and risks. Ensure the 
patient aid is appropriate in the context of the consultation as a whole. 

Do not us a patient decision aid (PDA) to replace discussions with a person in a consultation about medicine. 

Recognise that it may be appropriate to have more than 1 consultation to ensure that a person can make an informed 
decision about their medicines. Give people the opportunity to review their decision as appropriate. 

Ensure that PDAs have followed a robust and transparent development process, in line with IPDAS criteria. 

Before using a PDA, read and understand its content paying particular attention to its limitations and the need to 
adjust discussions according to the patient’s baseline risk. 

Have the necessary skills and knowledge when using a PDA including clinical knowledge, communication skills, 
numeracy skills, ability to explain the trade-off between benefits and risks. 

Consider training and education to support healthcare professionals and patients in developing the skills to use PDAs. 

Limitations Well documented NICE methodology, full process available online 

AGREE II score Scope and 
purpose: 78% 

Stakeholder 
involvement: 
100% 

Rigour of 
development: 
96% 

Clarity of 
presentation: 75% 

Applicability: 63% Editorial 
independence: 
83% 

Overall 
assessment: 6 

Applicability of 
evidence  

Low, wide-ranging guideline with some subsets more relevant to patients with multimorbidity than the general population 

Table 31: Depression in adults with chronic physical health problems  

Guideline (ref id) Depression in adults with a chronic physical health problem 

Aim The guideline makes recommendations for the treatment and management of depression in adults with a chronic physical health problem. 

Population Patients with depression and a chronic physical health problem 

Setting UK, NHS, all care levels 

Themes with Theme in guideline Recommendation(s) 
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Guideline (ref id) Depression in adults with a chronic physical health problem 

recommendation
s 

Principles of assessment When assessing a patient with a chronic physical health problem who may have depression, conduct a comprehensive 
assessment that does not rely simply on a symptom count. Take into account both the degree of functional 
impairment. 

When providing interventions for patients with a learning disability or acquired cognitive impairment who have a 
chronic physical health problem and a diagnosis of depression provide the same interventions as for other people with 
depression where possible but if necessary adjust the method of delivery or duration of the intervention to take 
account of the disability or impairment. 

Effective delivery of care 
for depression 

If a patient’s chronic health problem restricts their ability to engage with a preferred psychosocial or psychological 
treatment for depression consider alternatives in discussion with the patient, such as antidepressants or delivery of 
psychosocial or psychological interventions by telephone if mobility or other difficulties prevent face to face contact. 

When an antidepressant is to be prescribed for a patient with depression and a chronic physical health problem, take 
into account the presence of additional physical health disorders, the side effects of the antidepressants which may 
impact on the physical health disorders, that there is no evidence supporting the use of specific antidepressants for 
patients with particular physical health problems and interactions with other medicines. 

Collaborative care Consider collaborative care for patients with moderate to severe depression and a chronic physical health problem 
with associated functional impairment whose depression has not responded to initial high-intensity psychological 
interventions, pharmacological treatment or a combination of psychological and pharmacological interventions. 

Collaborative care should normally include supervised case management with support from a senior mental health 
professional, close collaboration between primary and secondary physical health services and specialist mental health 
services, a range of interventions consistent with latest guidelines and long term co-ordination of care and follow-up. 

Limitations Well documented NICE methodology, full process available online  

AGREE II score Scope and 
purpose: 94% 

Stakeholder 
involvement: 
100% 

Rigour of 
development: 
90% 

Clarity of 
presentation: 78% 

Applicability: 75% Editorial 
independence: 
42% 

Overall 
assessment: 5 

Applicability of 
evidence  

Moderate, specifically about patients who have multimorbidity but much defined subset of depression + chronic physical health problem. 
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H.1.2 Barriers of care 

Table 32: Allen 2015 

Study (ref id) Allen 201534 

Aim To better understand how patients with multimorbidity who receive care in institutions designed for treatment of acute illness experience and 
engage in health-related decisions 

Population n= 17 (patients and health professionals) 
 
Patients (n=6): ESRD and comorbid condition 
 
Health professionals (n=11): medical specialists, nurses, social worker (n=1), dietician (n=1) 

Setting Canada 

Study design  44 interviews (25 with patients, 19 with health professionals); 2 focus groups (with physician, nurse, social worker, dietician); ethnographic study 

Methods and 
analysis 

Identified 6 co-morbid end stage renal disease patients who represented a wide range of ages, illness histories, and experience with haemodialysis. 
 
Data analysis occurred concurrent with and again after data collection. Post data-collection analysis was first conducted thematically within cases 
and then again across cases. A third level of analysis drew specifically on the interviews with health professionals and the field logs to provide a 
clear picture of the haemodialysis unit and the broader health care system of the hospital. 

Themes with 
findings 

Patient decision making – embedded in uncertainty 

 Participants felt that the decision making for people with multimorbidity was a balance between a present known quality of life and an 
uncertain 1 in the future. Decision-making for this population is often about running the risk that decisions involving sacrifices to current 
quality-of-life will not pay off in one’s future quality-of-life. 

Patient decision making – relational 

 Participants cited support from family, friends and health professionals in decision making  

Systematic assumptions about and impact on decision making 

 Participants reported that specialists often only focused on 1 aspect of care  

 Patients thought they had little support in making decisions about the complex interplay of their comorbidities 

 Participants thought there was a lack of communication and coordination of care between health professionals 

 Patients had a poor understanding about the complex interactions between their conditions 

Limitations and 
applicability of 
evidence  

Very serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Research/design not rigorous - unclear how participants were selected 
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Study (ref id) Allen 201534 

 Data collection not rigorous – unclear methods of data collection; unclear who collected data; unclear in what form data were collected; 
no discussion of data saturation 

 Data not rich 

Table 33: Bardach 2012 

Study (ref id) Bardach 201293 

Aim To explore primary care physicians perspectives on prevention counseling among patients with multimorbidity 

Population n=12 (primary care physicians) 
 
Primary care physicians 
Age range 31-57 years 
Family practice physicians n=6, internal medicine n=5, specialist in OB/GYN n=1 
 
Male/female ratio: 1:1 

Setting Primary care, USA 

Study design  Semi-structured interviews 

Methods and 
analysis 

A purposive sample was used to obtain a diverse array of physicians—men and women from rural and urban practices, community and academic 
settings, and family and internal medicine specialties. Initial inclusion criteria: being a practicing internal medicine or family practice physician with 
a willingness to participate in the study. They subsequently included 1 physician in obstetrics-gynecology (OB/GYN), after initial interviews 
highlighted that for some women, their OB/GYN served as their primary care provider. Exclusion criteria: physicians who focused on pediatric 
populations. Potential participants were identified through a primary care physician email directory. Thirty potential participants were contacted 
via email and asked about their willingness to participate in an interview study about prevention practices among complex patients. Physicians 
who indicated a willingness to participate were re-contacted via email to schedule an interview session. Sixteen physicians never replied, 14 
replied and were willing to participate, and 12 were scheduled and interviewed. The remaining 2 physicians who had indicated a willingness to 
participate were not interviewed because of scheduling difficulties and having already achieved saturation. 
 
Using the Theory of Triadic Influence, semi-structured questions were developed that encompassed a range of intrapersonal, interpersonal, and 
cultural/environmental factors related to physician prevention recommendations among patients with MM. Semi-structured interviews were 
conducted using the same questions in the same order. The first 3 interviews focused on colorectal cancer screening, after this the scope of the 
interview was expanded to include diet and physical activity. Interviews lasted approximately 1 hour and took place at a mutually agreeable 
location, usually the physician’s office.  
 
Interviews were audiotaped and then transcribed. Data were coded on completion of data collection. Coding was used to develop inductive 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

4
1

 

Study (ref id) Bardach 201293 

categories and emerging themes were identified. Resulting categories were compiled in a codebook. Discrepancies were discussed, codes clarified 
and the codebook modified as needed. 

Themes with 
findings 

Relationship between disease management and prevention counselling 

 Time constraints were the most frequently discussed systems factor influencing prevention recommendations 

 “Preventive care is also discussed once their chronic issues are on the right track.” [primary care physician] 

 “Number 1, triage them as far as create a hierarchy of what needs to be addressed first and foremost, what are the life-threatening 

immediately versus longer term preventative measures, and trying to find a healthy balance between the two.” [primary care physician] 

 “[prevention accounts for] 80% of my time, because it’s so important to people with chronic medical problems who already have 

established disease, preventing that from progressing.” 

 Physicians’ engagement in diet and physical activity counselling often did not match the high value they placed on this aspect of 
preventive care, due to time constraints and competing demands within the visit: “a lot of people can control a lot of their problems if 
they were just motivated to do these types of things. It’s unfortunate that I only spend a minute or two talking about these things with 
them.” [primary care physician]; “Not enough [time spent discussing prevention]. I mean, they’ve done the calculations right. If you did 
preventive care for every person, you’d be in the office 10 hours a day.”[primary care physician]  

 “Primary prevention, for another co-morbidity that we’re trying to think about in the mix of everything, that’s where it gets dropped 
because we just don’t have the time.” [primary care physician] 

Complexity as constraint 

 Some physicians hesitated to broach prevention issues given their desire not to overwhelm patients 

 “I think we make a lot of decisions based on what’s going to be simpler for the patient rather than what’s actually going to be better. Or 
we don’t and then we get a bad outcome when the patient can’t manage that… You can’t overwhelm them. Because their blood pressure 
is out of control and you have to give them another pill. If you start talking to them about a colonoscopy, it’s just too much” [primary care 
physician] 

 “I find it very hard to just be like, ‘you know, you’re overweight and I think we should work on it.’ Like I said, if there is a medical condition 
to tie it into, I’ll usually do that. And that is actually what prompts me to do it most of the time. It’s like, ‘yeah, I know your knees hurt, 
we’re going to work on this stuff, but I think you also, while we’re doing this, work on trying to lose a little bit of weight too.’ Like tie it in 
that way as part of the treatment plan.” [primary care physician] 

Complexity as opportunity  

 “If they have multiple issues, they can be more motivated [to take preventative action] because they know that it’ll affect every single 
health issue. And yet, when they have all these multiple issues they often have the pain issues that go along. You know, the arthritis and 
the disability secondary to their obesity or diabetes or something. So, it’s a catch 22” [primary care physician] 

 “Most patients with stable chronic conditions are very receptive to discussions of prevention because they do not want 1 more 
preventable condition to worry about and would like to improve their current condition. Those with uncontrolled conditions usually are 
not receptive to preventive discussions until the current condition is controlled.” [primary care physician] 
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Study (ref id) Bardach 201293 

Prevention counselling strategies  

 Physicians also discussed the importance of tailoring prevention recommendations to a patient’s existing conditions: “Tailored to each 
patient’s individual needs is important, being able to have them see where their own weaknesses are, where they can improve. And 
oftentimes, have them offer those things, ‘what do you think is your biggest weakness with your diet?’” [primary care physician] 

 The establishment of a good relationship with patients was perceived to enhance patient trust and increase patient receptivity to 
prevention behaviors: “if they [the patients] trust you and that you’ve given them good advice and that you’ve listened to them, they are 
much more likely to take your advice.” [primary care physician]; “[trust is] a huge part of preventative health measures. And so that’s 
probably the biggest thing you’ve got to focus on, is just trying to connect with the patient. Then you can open up anything.” [primary 
care physician]; “Things that they won’t agree to now they’ll agree to after a year, after they trust you, that you are not going to force 
them to do something, but that you’ve treated them well and tried to listen to them over the year.” [primary care physician] 

 “I do personally have some discomfort in not wanting them to feel sort of overwhelmed in that first visit because it’s a lot of stuff to 
cover. So, when I bring it up, I would say, now it depends on the patient, but to an overweight or an obese patient, I would talk to them 
about the importance of losing weight either to make their current comorbidities better or to prevent comorbidities in the future.” 
[primary care physician] 

 “I won’t talk about it every time, because that is often too oppressive. Especially if there’s not any progress made and they say they’ve 
changed their diet. Generally if they say they’ve changed their diet in a positive way, there’s nothing like encouragement.” [primary care 
physician] 

Perceived futility and benefit of prevention counselling 

 Many physicians believed their patients lacked the resources needed to follow prevention recommendations: “What are the resources? 
What are my tools to fix this problem? They are extremely minimal. Facing a society where there is advertising everywhere, where many 
people live in places where they can’t access, where they can’t exercise safely. They don’t have the financial means to access exercise 
programs or really fresh fruits and vegetables. So I think that’s the reason that most of us don’t, not only time, but also this idea of 
futility.” [primary care physician] 

System factors 

 Absence of a centralised electronic medical record is a challenge to preventive care of patients 

 “You just don’t have enough time. You’re dealing with 5 or 6 things that are pressing to them and they want immediate responses for and 
so you don’t have as much time to tack on, ‘Do you need a colonoscopy? Or, do you need a PSA screen?’ Or some of the preventative 
health measures, and you say, well, ‘I’ll just postpone that to the next visit’, but what happens at the next visit is the exact same thing.” 
[primary care physician] 

 “If they come regularly, you are hoping that 1 of those times that don’t have much going on… If they are finally stable and they don’t have 
all those things that I’m needing to address or explain, then I’ll take that time to go over, kind of healthy stuff.” [primary care physician] 

Limitations and 
applicability of 

Serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 
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Study (ref id) Bardach 201293 

evidence   Data collection not rigorous – interview methods changed after first 3 interviews; unclear who conducted interviews 

Table 34: Coventry 2014 

Study (ref id) Coventry 2014300 

Aim To evaluate patient and practitioner views about barriers to self-management in people with multimorbidity 

Population n=40 (20 patients, 20 practitioners) 

  

Patients: 

Adults with multimorbidity (with 2 or more of 5 exemplar conditions: coronary heart disease, diabetes, osteoarthritis, chronic obstructive 
pulmonary disease). 

  

Practitioners: 

16 GPs, 4 practice nurses 

Setting Greater Manchester, England 

Study design  1:1 semi-structured interviews 

Methods and 
analysis 

Qualitative study nested within a larger qualitative study designed to explore predictors of self-management behaviour in patients with 
multimorbidity 

  

Patient recruitment: 516 (34%) responded to the invitation to complete the survey, of which 222 (43%) consented to be approached for interview. 
From this group 20 people were purposively sampled on socioeconomic deprivation (defined by the Index of Multiple Deprivation score), number 
and type of chronic conditions, age and gender.  

  

Practitioner recruitment: convenience sampling. 12 practitioners were initially recruited from 4 practices participating in the quantitative study, 
and a further 5 were recruited from 3 other practices where researchers had prior links. Attempts were made to interview subjects with varying 
characteristics of interest for example, deprivation status of practice area, role (that is, salaries GP, GP principal, practice nurse), number of years’ 
experience 

  

Interviews were carried out by 1 of 2 authors. A topic guide covering main themes was used, which covered the following topics: 

Patient - 

 How does the patient define self-care/supported self-care, how do these differ, what is their understanding of these terms, how do they 
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Study (ref id) Coventry 2014300 

apply them 

 Level of self-care, reliance on carers/professionals, confidence in maintaining self-care, social/emotional support, professional-patient 
relationship/patient-centeredness 

 Knowledge of local self-care support groups in your area or other resources such as on-line support groups? Yes - which ones, how 
referred (self/GP/other), feelings about it, how long attended. No - knowledge about resources, any referral by practice(GP/nurse), Why 
not tried= barriers (social, health, logistics), feeling ‘ready’, expectations 

 Disablement, financial constraints/costs, low level health literacy, logistical problems,  persistent depressive symptoms, balance between 
illness and QoL 

 Any other issues not discussed, positive summary of the info they have given 

Practitioner - 

 Multimorbidity- outcome for patient health, diagnosis, role of depression/low mood, prioritising conditions, understanding of 
antagonism between conditions 

 How do they define self-care/supported self-care, how do these differ, what is their understanding of these terms, how do they apply 
them in practice 

 Promotion of self-care, active promotion, use of care plans, responses from patients, confidence and ability in this process  

 Promotion of supported self-care, awareness of CDSMP, for example EPP, active promotion, worth of such programmes, patients 
responses to suggestions (positive/negative, resistance) 

 Perceived/reported barriers to supported self-care programmes (Disablement, financial constraints, low level health literacy, logistical 
problems, persistent depressive symptoms, balance between illness and QoL), suitability of specific programmes for multimorbid 
conditions  

 For patients who do attend self-care services - motivations, benefit to patient/practice, impact on management of 
conditions/health/QoL, initial barriers- How were barriers overcome 

 Any other issues not discussed, summary of the info they have given 

 

Patient interviews were conducted at their homes and practitioners were conducted at locations according to their preference. The average 
length of interview was 38 minutes (range 10-72). All interviews were digitally recorded with consent and transcribed verbatim.  

  

Interviews were analysed to explore a priori and emergent themes using an approach informed by Framework. Five key steps were followed: 1) 
familiarisation – the transcripts were read thoroughly by all researchers to identify key themes; 2) a preliminary thematic framework was 
constructed using the interview schedules to structure the early themes. 3) indexing – themes and emerging sub themes were labelled and 
indexed; 4) charting – each framework was converted into a series of thematic charts; 5) mapping and interpretation – the key characteristics 
across all the data were mapped and interpreted. Disconfirming evidence and deviant cases were sought throughout the analysis. Analysis was 
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Study (ref id) Coventry 2014300 

carried out by 4 researchers from different backgrounds (general practice, health services research and health psychology) to increase 
trustworthiness of analysis. Each transcript was analysed individually and then in groups, with the healthcare professional transcripts analysed 
separately from the patient transcripts but with comparisons made across data sets. In doing so this qualitative study drew on the concept of 
investigator triangulation by sharing data collection and data analysis between researchers drawn from different disciplinary backgrounds, again 
increasing trustworthiness of the analysis. 

Themes with 
findings 

Capacity – included capacity external to the patient (access to social and economic infrastructure and time to support patient’s management of 
their conditions), their capacity in terms of know-how and confidence to accomplish complex self-care practices; and physical and emotional 
capacity to focus on self-management 

 Practitioners focused on the fact that many patient with multiple health problems often expended a great deal of energy and time coping 
with day-to-day routines associated with living with illness, leaving them with little spare capacity to devote to more complex self-
management tasks: “I speculate that with several conditions people are too busy just trying to survive. [Their day is spent] getting up in 
the morning out of bed (if they can), having a plateful, almost a meal full, of tablets every day, and just about coping on the edge of 
everyday life.” (GP principal, deprived area) 

 Practitioners also cited physiological barriers, generated from competing physical conditions: For example, practitioners knew of patients 
with combinations of illnesses or levels of physical incapacity that precluded self-management tasks that involved lifestyle changes such 
as exercise: “Somebody with diabetes… you encourage them to exercise, [but] maybe if they’ve got a respiratory condition, it stops them 
from doing that. So sometimes your advice conflicts, you know, when you’ve got multiple problems.”(Practice Nurse) 

 Some patients had greater interpretive capacity (that is, know-how or tacit knowledge) to spot opportunities to maximise the benefits of 
self-management for all their health problems:  “in truth, a lot of the things are similar for both… exercise is good for my heart and it’s 
good for my diabetes, and paced exercise is good for the late effects of polio, improving your diet; it’s good for all conditions, really.”  
(patient) 

 Structural factors, such as access to transport or financial resources, were considered by patients as providing important and tangible 
ingredients in generating capacity to self-manage. Additionally, many patients spoke about how their capacity to cope with their multiple 
health problems was sustained through the perceived social and emotional support provided by their family (who often acted as informal 
carers), friends, and sometimes community and religious groups. 

 Practitioners also placed a high value on patients’ being able to mobilise a network of support to help them in managing their health 
problems. Social isolation was seen to reduce patients’ capacity to engage in self-management activities outside the home, often because 
they had no family nearby or poor access to social networks that might support them to learn about self-management: “I think if there’s 
social isolation that can be quite a big problem. So social isolation where they can't get out, where they can’t use ordinary channels of 
communication… They’ve no relatives, no friends, and they’re just stuck at home.” (GP principal) 

 Practitioners suggested that poor access to material resources further eroded patients’ capacity to engage in self-management tasks. This 
was especially true for patients who lived in more socio-economically deprived areas. Patients who lived in more deprived areas were not 
only less likely to have fewer financial resources but also had limited access to public or private transport, leading to poorer up take of 
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Study (ref id) Coventry 2014300 

self-management options such as support groups: “Obviously, with low socioeconomic background.....you may not have the facilities…to 
do certain things; self-care depends, in some part on…, things like access to telephones, access to internet, being able to go to some of 
these classes by public transport, and…some patients may not have that.” (5 years qualified: GP trainee, deprived area) 

 Some patients from deprived backgrounds articulated how lack of financial resources dented their emotional capacity to invest in 
learning about and doing self-management. For these patients, especially those who relied on benefit payments, daily anxieties about 
money meant that their time and energy was spent on making ends meet, not seeking out opportunities to enhance self-management 
practices: “They’re only giving me £14 a week to live on. Out of that £14 I’ve got to pay £17 a week for water and heating. That’s another 
thing that does your head in because how are you supposed to live…? It’s playing on your mind all the time.” (patient, deprived area) 

 By comparison patients with greater financial resources acknowledged that their relative affluence enhanced their emotional as well as 
structural capacity to devote to caring for themselves 

Responsibility - centred on patients’ and practitioners’ attitudes about the division of labour associated with patients’ management of their care 
and medical management in multimorbidity, and how these attitudes were partly contingent on capacity 

 Practitioners believed that patients should take charge of all tasks associated with healthy lifestyles and medicines management: “if the 
patient was at home, maybe, eating unhealthy food, not taking their medications and there’s little [I can do]…I 
can’t go in and, you know, do that for them, so, I think, people need to take more responsibility for their own 
conditions.” (GP principal). However, practitioners were not inclined to believe that patients with multimorbidity should be less or 

more responsible for their health than patients with single long term conditions. Practitioners noted that all patients, regardless of the 
number of illnesses, have a responsibility to maintain their health, but the degree to which this was true might vary dependent on 
patients’ capacity, especially their interpretive capacity to process and understand complex advice about self-management tasks 

 Practitioners noted that patients in deprived areas displayed lower capacity/levels of responsibility towards self-management and were 

thus more reliant on their support, entrusting their care instead to formal health care providers: “I would probably say the 
patients here with chronic conditions probably expect doctors to fix it rather than taking care of themselves. 
They’re very dependent on GPs and doctors, I don’t know why. Maybe again, because it’s a deprived area.” (salaried 

GP, deprived area) 

 From more deprived areas commonly relied on a narrative that suggested that responsibility for health lay firmly with medical 
professionals. However, in doing so, some patients also alluded to the notion that responsibility for self-management might also equate 
to, or at least include, compliance with health professionals’ advice. 

Motivation - drew on understandings that successful self-management was partly contingent on patients’ belief and expectation that self-
management would improve their health, and how low mood can negatively influence patients’ capacity and sense of responsibility for self-
management 

 Practitioners identified depression as being a common occurrence in patients with multiple health problems and recognised this as a 
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barrier to adopting health-related lifestyle changes: “if you have someone who has got COPD and is depressed then 
obviously I think tackling depression will be my first priority because that will help me to motivate the patient, 
maybe to adapt their diet, or stop [them] smoking rather than just ignore it or not tackle it.” (salaried GP, deprived 

area) 

 Patients concurred with practitioners that depression was an obstacle to self-management. Even where patients had expressed a 
commitment to adopt healthier lifestyles they recognised that depression could confound their desire to enact such self-management 
plans: “as you get older like I want to be fitter in myself and then… these little conditions, they stop you doing things, and then your 
motivation, if you’re feeling down and you’re depressed, then your motivation’s not there.” (patient, deprived area) 

 Practitioners also highlighted that some patients, even in the absence of depression, were unlikely to feel motivated to attend support 

groups for people with multiple health problems: “this extra thing [a self-management support programme] is like an added 
hassle that they don’t perceive as being of any benefit. I see it that it probably would be beneficial and there’s no 
proof until they’ve been, and they don’t go because they don’t see it as a priority… It’s not as likely to work as a big 
red tablet.” (GP principal, deprived area) 

 practitioner noted socioeconomic deprivation as a factor that negatively impacted motivation among some patients: “there’s other 
ones who don’t have much aspirations, who don’t work and they’re in chronic poor health and they feel there’s 
nothing they can do, they feel powerless, probably…[and] the thing is, they’ve got other things to worry about, 
maybe, paying their bills, poor housing… I think health must come way down the list for these people.” (GP principal) 

 Practitioners working in deprived areas also noted that patients were heavily influenced by their environment in which poor health and 
indeed poor life expectancy was an accepted feature of life. In this sense patients from more deprived areas were socialised into 

expecting ill health and consequently felt less motivated to improve their health by adopting health protective behaviours: “sometimes 
people almost see it as normal, because they are surrounded by other people that are ill and neighbours that are ill 
and so I don’t think that necessarily they would look at themselves as being that unusual for the area.” (GP principal, 

deprived area) 

Limitations and 
applicability of 
evidence  

No serious limitations 

 Researchers do not discuss reaching data saturation 

Table 35: Cowie 2009 

Study (ref id) Cowie 2009304 

Aim To examine patients' experiences of continuity of care in the context of different long-term conditions and models of care, and to explore 
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Study (ref id) Cowie 2009304 

implications for the future organisation care of long-term conditions 

Population n=33 (patients) 
 
Adults (median age 67; range 42-83), 90.9% with multimorbidity 
Male/female ratio: 17:16 
 
Chronic conditions: arthritis (24.2%), coronary heart disease (18.2%), stroke (27.3), hypercholesterolaemia (21.2%), hypertension (54.5%), diabetes 
mellitus (36.4%), chronic obstructive pulmonary disease (30.3%); asthma 24.2%) 

Setting Primary care, England 

Study design  Semi-structured interviews 

Methods and 
analysis 

Patients were recruited from 7 general practices of varying sizes in south London (2 to 11 GPs). Patients were recruited if they were being managed 
for 1 of 7 conditions: arthritis, coronary heart disease, stroke, hypercholesterolaemia, hypertension, diabetes mellitus or chronic obstructive 
pulmonary disease (COPD). Lists of patients with 1 or more of the target conditions were compiled. Each list provided a frame from which a 
purposive sample according to age and sex was selected in order to obtain a diverse range of patients to be invited for interview. Patient invitation 
letters (containing an information sheet) were sent from participating practices in order to ensure confidentiality. 
Semi-structured interviews were conducted in patients' homes by 1 researcher using a topic guide partly informed by concepts of continuity of 
care derived from the Freeman model. Topics included the history of the patient's condition(s), previous and current care, expectations and 
preferences relating to each type of care experienced, and experiences concerning informational, communicational, relational and management 
issues. Interviews were audio-taped and transcribed verbatim. 
Analysis was conducted through the initial identification of themes within and across different illness categories. Significant patient experiences 
were identified and coded using NVivo7 software. These were sorted into larger categories of experience, which could then be analysed in relation 
to various proposed dimensions of continuity. 

Themes with 
findings 

Longitudinal and relationship continuity 

 Relationship continuity is valued by patients because it facilitates the establishment of a shared personal and clinical history between 2 
individuals, rather than each visit constituting an unconnected encounter between relative strangers: “If like there's certain things that I 
need to discuss with that particular doctor, like my doctor, Dr B, I said ‘No, I will have to try again’ because nobody else can deal with it 
apart from him, you see. But if it's nothing [I'm] really too fussed about I'd say alright then I will have Dr whoever is available” [patient]  

 “it's a very busy practice … it's very difficult to get an appointment with him because he's the more popular one … so I have to settle for 
one of the other ones.” [patient] 

 “when I got through eventually this morning, I wasn't able to see my own doctor but I didn't want to see anybody else … I asked if it would 
be possible to make an appointment for Monday, [but] no he's going on 2 weeks leave after today.” [patient]  

  “I'd like to see him [same doctor] because … he sees thousands of people, but from your point of view, you've only seen the 1 consultant 
and that makes a difference to your mind, I think, rather than anything else.” [patient] 

 Concerns such as whether or not the GP treats the patient as a whole person, shows an ability to listen, is sympathetic or takes time to 
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Study (ref id) Cowie 2009304 

explain things in a kind manner, were common regardless of the degree of longitudinal continuity experienced  

 “I've only phoned a few times, but they do seem to have a problem with you being sick on the day, you have to sort of make an 
appointment to be sick … sort of come back 2 or 3 days later and tell them you're sick.” [patient] 

 “When you ring up and say the appointment is not the right time; it's too early, too late and they change it for you but you're scared then 
they are going to move it on a long way … you might have to wait 6 weeks so you say ‘Oh no, you'd better not change it’.” [patient] 

 Participants reported that it was difficult to address all of their health needs in a single appointment: “I remember one time I went there 
and I had 3 different problems and they said no sorry, we can only deal with at least two, you need to go and make another appointment 
and come back … I was really annoyed … I understand that there's other people waiting but they could at least hear me out because I'm 
not pretending, I've gone there with a serious problem.” [patient] 

Management continuity between organisations 

 Participants expressed concern about coordination of care across organisational boundaries 

 Patients often experienced delays due to miscommunication between sites 

 “They never sent for me or anything. And the doctor [GP] was concerned that I wasn't having, I had no medication. He said they should 
have put you on medication all the time. I said no, I was never on medication.” [patient, after heart surgery] 

 “I'm due for an operation, and the doctor said [that] to me 2 months ago … I said ‘Well, what happens then, will I get an appointment off 

you?’ He said, ‘Oh no, the next person you'll hear from is the surgeon’. Now I haven't heard a word.” [patient] 

Management continuity between professionals 

 “… they are still getting no results … [the consultant] wanted to prescribe me these 2 types of tablets for the heart problem … But because 
of the renal problems that I had he couldn't prescribe me one of the tablets until he got the results of the blood tests. So he phoned up 
my GP surgery for the blood tests, they didn't have it … Anyway, I had to wait then, they done blood tests on me at [the hospital] that day 
but he had to wait then a week to get the results of the blood tests back and then contact my GP for him to prescribe me the other type of 
tablets he wanted me on … and I was up then the end of January for the renal clinic again and they hadn't got it again.” [patient]  

 “… when I had the accident and they got my records through … they didn't have it [allergic to penicillin] down” [patient] 

Management continuity: sharing information with patients  

 Patients commonly referred to the necessity of receiving appropriate information, especially in terms of the routine communications that 
are intended to inform them of future appointments and what is required of them. 

 “When they write to you from the hospital, they'll write to you and say ‘You've got an appointment at so and so’, but if you've got a 
couple of things wrong with you at the same time, they don't actually specify. I know at one point I went up to [the hospital] and I had 2 
things wrong with me, I had haemorrhoids and I had arthritis, and I thought I was going to an arthritic clinic … but it wasn't, so I was quite 
surprised by the examination!” [patient] 

 “At [the hospital] recently I went up for a scan on my tummy, and … he said ‘It's funny, we can see in one end but not the other’, and I said 
‘Well, I've got a stent in there’. He said ‘No you haven't’. I said ‘I have’ … And he said ‘Well, it's not on our records’ … Anyhow, I was 
looking through yesterday and I have got a stent in there because I've got the records here.” [patient] 
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Study (ref id) Cowie 2009304 

Limitations and 
applicability of 
evidence  

No serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Researchers do not discuss reaching data saturation 

Table 36: Fried 2008 

Study (ref id) Fried 2008454 

Aim To examine the ways in which older persons with multiple conditions think about potentially competing outcomes, in order to gain insight into 
how processes to elicit values regarding these outcomes can be grounded in the patient's perspective 

Population n=66 (patients) 

 

Older adults (aged 65 years or older) with multimorbidity (median 5 chronic conditions; range 3-8) 

Community-dwelling 

Male/female ratio: 33:67 

Setting Community-dwelling, USA 

Study design  13 Focus groups 

Methods and 
analysis 

Participants were recruited from sites selected to promote purposeful sampling by providing access to a population of older persons of diverse 
ethnic/racial, socioeconomic, and functional status (9 at senior centers, 3 at physicians' practices, and 1 at a congregate housing site). 

Eligibility was determined during a telephone screen. Inclusion criteria: aged ≥65 years; taking ≥5 medications; undergoing treatment for multiple 
conditions. Exclusion criteria: non-English speaking; severe hearing loss; cognitive impairment (inability to remember ≥ 2 items on a 3-item test of 
short-term recall) 

Focus groups consisted of 3-8 participants and were conducted at the site of recruitment. Focus groups were conducted by a single trained 
moderator using a discussion guide, which evolved over the course of the study to incorporate insights from the initial focus groups. The guide 
included the following: asking participants about their perceptions of whether their illnesses or treatment interacted with each other in any way; 
asking participants what they believed were the goals of their treatment, both from their own and their physicians' perspectives, whether they had 
any adverse effects from their treatments, and whether they had ever made a decision to change or stop a treatment. participants in later groups 
were asked in the final portion of the interview to consider how they would make a decision if faced with the following 2 scenarios: 1) they were 
having severe pain and the only effective medication treatment was associated with an increased risk of a heart attack, 2) the only available 
medication to decrease future risk of heart attack caused them fatigue and dizziness. At the end of the interview, participants were asked once 
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Study (ref id) Fried 2008454 

again to think about the goals of their medical treatment. 

Focus groups were audiotaped and transcribed by an experienced medical transcriptionist. Using the constant comparative method, analysis of the 
transcripts took place simultaneously with data collection, so that issues arising in earlier focus groups could be explored in greater depth in later 
groups. Initially, small blocks of text were coded into discrete concepts using a coding scheme developed in an iterative process, in which 2 of the 
investigators each coded several interviews and met to review the scheme. These concepts were then compared within and across focus groups to 
organise them into larger themes. Sample size was determined by theoretical saturation; that is, focus groups were conducted until no new 
concepts emerged 

Themes with 
findings 

Recognition of competing outcomes 

 Participants discussed the adverse effects of medications as a competing outcome that influenced their treatment decision-making. Some 
participants were concerned that these effects were adverse outcomes of equal, if not greater importance, than the beneficial outcomes 
the medications could provide: “I have high cholesterol. I took something but... I had such pain in my calf, so I was taken off whatever that 
was. I think [my cholesterol] is 241, and I'm willing to live with that” [patient] 

Shifting from disease-specific to global, cross-disease outcomes 

 “I have been trying to convince my doctor that I don't need the cholesterol medication any longer, because it has zapped me of my 
strength, and it is debilitating.” [patient] 

 “If you don't feel good, you can't take care of yourself and you have to depend on somebody else, what's the good of living another 10 
years?” [patient] 

 “I never would like to take anything that would slow me down too much mentally.” [patient] 

 “You will have a stroke or a heart attack from your blood pressure but you won't be dizzy when you die. I think it doesn't even bear asking. 
You have to be dizzy.” [patient] 

 The consideration of symptoms, function, survival and quality of life outcomes facilitated participants' consideration of decision-making 
across different diagnoses: [how would you decide between treating your arthritis and heart disease, if therapy for one had the potential 
to make the other worse?] “I think I would go back to the thing that I fear most, being incapacitated and living, so I would choose 
whatever would prevent that.” [patient] 

Limitations and 
applicability of 
evidence  

No serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Researchers do not discuss reaching data saturation 

Table 37: Gill 2014 

Study (ref id) Gill 2014483 

Aim To explore the care challenges experienced by older patients with multimorbidity, their informal caregivers and family physicians 
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Study (ref id) Gill 2014483 

Population n=27 (patients, informal caregivers, physicians) 

 

Patients: older adults (aged 65 years or older; average 82.3±7.7 years) with multimorbidity; 56% male; diagnosed with median 5 conditions 
(SD=2.43) 

 

Carers: average 70.5±11.3 years; 79% female; 82% spousal caregivers 

Setting Canada 

Study design  Semi-structured interviews 

Methods and 
analysis 

Two methods of patient recruitment were employed. Patients were first identified by the participating physicians during their team rounds from 
their patient rosters and using the study's inclusion criteria. If a patient had an upcoming clinic appointment, research associates were notified to 
attend the clinic to identify patients who might be interested in participating. After a patient's clinic visit, the primary care physician introduced the 
research study if the patient met the inclusion criteria, and was in good health to manage an interview.  Inclusion criteria: 65 years of age or older, 
diagnosed with 2 or more chronic conditions, had an informal caregiver who participated in the patient's healthcare, spoke English as a first 
language and was able to provide informed consent. All members of the patient–caregiver–physician team had to agree to participate in order to 
be included in the study. If the primary care physician identified an eligible patient who was not being seen in clinic within the next month, 
administrative assistants phoned the patient at home, explained the research study and asked whether he or she would like to be contacted by a 
research associate to confirm his or her participation. The administrative assistants managed patient appointment scheduling and were considered 
a part of the clinical team.  

Two research associates conducted the study interviews, either at a research office at the academic health centre or the patient's home, 
depending upon the patient's preference and ease of transportation. Interviews were conducted in English and took approximately 1.5 hours to 
complete. The physician and caregiver interviews took approximately 30 minutes to complete as their interview guides were shorter than the 
patient version. Only the interviewer and interviewee were present during the interviews. All interviews were conducted separately to ensure 
confidentiality of responses. The research associate read from a script prior to asking the interview questions, which consisted of an introduction 
of herself, a description of the study objectives and details about the informed consent process. The research associates took notes during and 
after the interviews, which served as secondary information if questions arose during thematic coding of the transcripts. Given the short time 
period for the study, transcripts were not returned to participants for comment. Interviews were digitally recorded, transcribed verbatim by an 
external source and checked for accuracy by the 2 research associates. 

Qualitative description was used to generate general summaries and emerging themes from participant interviews. Themes were derived 
inductively from the data and not identified in advance. Furthermore, transparency of methods and conformability of themes were achieved by 
frequent meetings and discussion of the themes until consensus was reached among 3 of the authors. To ensure methodological rigour during data 
collection and analysis, the lead author consistently familiarized herself with the interview data by reading transcripts in their entirety for an initial 
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Study (ref id) Gill 2014483 

understanding of key concepts and themes. An initial coding scheme was developed by the lead author and verified by the research associates 
after each researcher reviewed the first interview transcript in its entirety. Following that, data analysis was conducted simultaneously with data 
collection until saturation of themes occurred (that is, when themes became repetitive within each of the patient, caregiver and physician groups). 
After 14 patient–caregiver–physician triads were interviewed, data were reviewed to develop an initial coding scheme. A final coding scheme was 
then developed for all patient, caregiver and physician transcripts after 28 triads were interviewed, as no new themes emerged. 

Themes with 
findings 

Long wait times 

 Patients experienced long waits for appointments (for example, for diagnostic testing), which complicated their ability to manage their 
illnesses: “I had to wait a long time for the MRI. Almost three-quarters of a year. Which I thought was excessive” [patient] 

 Caregivers were often balancing their caregiving duties with full-time employment. Thus, long wait times even after an appointment was 
scheduled were frustrating for caregivers 

  “Usually it's just the waiting and waiting and waiting for the next appointment or results. … So, like, nothing is happening. Whether 
they're attempting to communicate or not. ” [carer] 

 Caregivers noted that long waits also had a physical impact on patients: “She's 93, you know. So to go down and then sit in a waiting room 
for the doctor – but it's a morning out of your life or an afternoon out of your week, [and] that is very tiring for her.” [carer] 

Poor communication 

 Patients reported experiencing poor communication with health providers: “Well, I have frustrations if they don't follow up on tests. 

Because I think that if you go and have tests, … someone should let you know if things are okay” [patient] 

 Patients also reported poor communication between health providers: “And I've always thought of a cardiologist as being a person who 
doesn't worry just about your heart pressures but also about the swelling in my feet. … I just found out last fall that he thinks it's the 
problem of my family physician. … Anyway, these silos are almost like people are hard-wired into them.” [patient] 

 Family physicians received little feedback from other healthcare providers involved in their patient's care and had to filter communication 
from multiple sources 

 Family physicians experienced delayed feedback from specialists: “Yes, thinking about her eyes, I actually don't think I get anything from 

her ophthalmologist. … So I don't really know what's going on with her eyes and what's going on with her driving. And I have to rely on her 

[patient].” [physician] 

Care management and adherence 

 Patients experienced difficulties making decisions about their care, and were unsure how to prioritise and address competing health 
issues  

 Patients often feel alone when making decisions about their care: “So I put the plan together: … I've got to do the carotid artery first. I've 
got to do whatever I can about my lungs. … It was (specialist's name) that I said this to, and he said that he had a plan. But I never thought 
he had a plan” [patient] 

 Patients expressed uncertainty regarding their conditions, and were challenged to understand what was going on: “It's because I don't 
know what the answer is. I don't know what the problem is. And let's say that traditionally if there's a problem, I've always been geared to 
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Study (ref id) Gill 2014483 

try and find out what's wrong and take corrective action. That's how I've lasted 88 years.” [patient] 

 Informal caregivers reported that noncompliance often due to the patient's disease complexity and the difficulty of managing 
multimorbidity: “No, not the system because it's mostly around his lack of – I think it's from depression, his lack of willingness to do these 
things that might have helped him along the road. His attitude is very negative, and that's frustrating to deal with” [informal carer] 

 Carers at times felt helpless upon recognising that the situation was beyond their control:  “Yes, there are some frustrations, but it's more 
to do with us knowing we can't achieve her goals 100%. Like she needs better pain control, but we can't find a drug that won't give her 
side effects that will achieve the pain control she needs. Right? So she is choosing to have less pain control so that she can avoid the side 
effects that she doesn't like… it's more the limitations of the medications that we currently have. That's my biggest frustration.” [informal 
carer]  

 Caregivers were frustrated about (and felt pressured) making the appropriate decisions 

 Physicians frustrated about how to provide support to the patient and the caregiver when the situation extended beyond their clinical 
control 

 Physicians felt inability to prevent crises or acute exacerbations of the chronic disease 

 Physicians  recognised that the patient's disease complexity was a barrier to complying with treatment recommendations 

 Physicians noted that often they were not able to diagnose conditions rapidly when these were confounded by other diseases 
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Lack of care coordination 

 Patients reported poor coordination among providers when multiple medications had to be prescribed and various tests and procedures 
had to be coordinated: “I tried to get the system to put the 2 scans together because they were the bladder and the aneurism. I was trying 
to eliminate 2 scans and have one do the job of both. First of all, (specialist MD's name) wouldn't do it. He wouldn't return my call, even. 
And then when I got on the table, when I went to the room that morning to get the CT scan, they said that they couldn't do it because it 
hadn't been asked for” [patient] 

 Informal caregivers emphasised the need for a "point person" or single provider to manage the patient's care and to support 

communication and decision-making across the various specialties: “You want the expert in a given area to be addressing a certain thing. 

You want the person that is best trained in that area. And there's no question about that. But somehow you want them also to look at the 

other aspects. … And that's hard to achieve because we do need the specialities.” [carer] 

 Caregivers recognised that family or specialist physicians did not always have up-to-date information, or were unaware of the patient's 

complete health history  

 Family physicians reported that when they have many specialist physicians to collaborate with, they are challenged by the number of tests 

that are ordered and are not always clear on the rationale behind the investigations 

 “I think with her, like I said, too many cooks in the kitchen is sort of my frustration with her. Sometimes I think we're all sort of – I feel this 

with the specialists. Like, the physiatrist orders another test and another thing and another. And for what purpose? You know, I find we 

do too many investigations without standing back and asking her, "What do you want?" … But then it's hard when they go see the 

specialist who starts going on, and then I get kyboshed. And then off we go into some – I think we're doing some biological agent now, 

which is going to cause problems.” [physician] 

Limitations and 
applicability of 
evidence  

Serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Researchers do not discuss reaching data saturation 

 Researchers do not provide an in-depth description of the analysis process 
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Table 38: Jowsey 2009 

Study (ref id) Jowsey 2009663 

Aim To identify the common challenges co-morbidity poses to patients and carers in their experiences of self-management; to detail the views and 
perceptions of health professionals about these challenges; and to discuss policy options to improve health care for people with co-morbid chronic 
illness 

Population n=129 (52 patients; 12 carers, 63 health care professionals) 

 

Patients: adults (aged 45-85) with Type 2 diabetes, chronic obstructive pulmonary disease or chronic heart failure (index condition); 86.5% with 
multimorbidity. Common comorbidities included: arthritis, osteoporosis, asthma, and back pain. Male n=28 

Carers: male n=1 

 

Patients and carers: over 65 years, n=42; BME n=23; experienced economic hardship n=42 

 

Health care professionals: RGN n=23, GPs n=15, specialists n=6, in addition to physiotherapists, care coordinators, managers, occupational 
therapists, podiatrists, psychologists and social workers. Female n=44 

Setting Australia 

Study design  Semi-structured interviews (patients and carers); focus groups (health professionals) 

Methods and 
analysis 

Patients and carers were recruited through referrals from general practices, local hospitals, community health services, specialist clinics, health 
care consumer organisations, as well as Aboriginal health services located in the Australian Capital Territory (ACT) and western suburbs of Sydney 
in Australia. Inclusion criteria: patients aged between 45 and 85 with 1 or more of the 3 conditions of interest (DM, COPD and CHF), who at the 
time of interview were living in either the ACT or western Sydney. Exclusion criteria diagnosed cognitive impairment; family carers. Health care 
professionals who had specific experience in the management of the index conditions were recruited through Divisions of General Practice and 
Area Health Services to include hospital specialists, general practitioners, nurses and allied health professionals. 

 

Data collection and analysis were carried out by a group of 7 research workers with multidisciplinary backgrounds in health and social sciences, all 
of whom trained as a group in workshops and followed a data collection manual to ensure consistency in data collection and analysis. Data 
collection occurred between March 2007 and January 2008. Semi-structured in-depth interviews were conducted with patients and with carers; 
each interview running between 45 and 90 minutes. All health care professionals participated in 1-hour focus groups, with the exception of 2 
healthcare professionals who were interviewed separately. The research team judged sufficient data had been gathered when interviews and 
focus groups were no longer providing new insights or ideas deemed central to the experience of patients and carers, indicating data saturation 

 

All interviews and focus groups were electronically recorded and transcribed verbatim. The data were analysed using qualitative content analysis, 
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Study (ref id) Jowsey 2009663 

assisted by a computerised qualitative data analysis program, QSR NVivo7. A coding scheme was created during the data collection phase and used 
to facilitate consistent data analysis by 7 researchers across the 2 research sites. The coding scheme was refined by the collective researchers 
periodically throughout the data analysis and researchers regularly engaged in checking each other's interpretation accuracy of the data against 
the coding scheme. 

Themes with 
findings 

Capacity to act on risk factors 

 For some patients co-morbid conditions such as arthritis delayed completion of rehabilitation programs or caused them to withdraw from 
the program: “There were people older than me [in the cardiac rehabilitation program] and I couldn't keep up with them because of my 
ankle” [patient] 

 Patients with comorbid depression found it difficult to maintain a healthy diet and exercise routine 

Capacity to recognise signs and symptoms of distress 

 "It is very hard for me to say whether it is my heart that I am short of breath with or asthma." [patient] 

 Patients indicated they learnt how to recognise signs and symptoms of exacerbation by applying information gained through various 
sources (written sources, conversations with health professionals, friends and family) to their personal experience in a process of trial and 
error. 

 Health care professionals reiterated the difficulty for patients in recognising signs and symptoms of co-morbid conditions, noting that this 
is a particular problem for patients with limited health knowledge. Healthcare professionals further explained that even when patients did 
correctly identify new symptoms they did not always know how to respond and so ended up in hospital or suffered unnecessarily at 
home. 

 Patients said they wanted more information that addresses the links between co-morbid conditions to facilitate management of their 
conditions 

Capacity to manage medications 

 Many patients demonstrated limited knowledge and understanding of their medications and were unable to differentiate between them: 
"Well I'm not too sure what they're for but I know they're either for diabetes or for me heart, or cholesterol, or high blood pressure" 
[patient]; "I have to do the medicines these days. ...I kept noticing she didn't know what to call the tablets and stuff and now she's got 
over 20 tablets [daily]" [carer about their patient] 

 Patients have insufficient knowledge about drug interactions and side-effects 

 Patients discussed the complex process of finding suitable medications to manage their conditions, noting that often this required good 
communication with health care professionals, which in turn was dependent on patient awareness of signs and symptoms associated with 
their numerous conditions 

 Patients, carers and healthcare professionals suggested that the capacity to manage medication could be improved through increased 
education, patient engagement and good communication between patients and their healthcare professionals. 

 Health professionals said that lack of awareness by healthcare professionals and patients concerning risks involved in using multiple 
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Study (ref id) Jowsey 2009663 

medication brand names could lead to patients unknowingly taking doses higher than prescribed, resulting in ill health, and that this could 
go unnoticed.  

 Some patients did not follow medication recommendations because they did not like taking pills: "I'm on so many heart tablets and things 
like that, I didn't want to take any [more] medication, so I went for diet, and diet control." [patient] 

 Physicians said that patient honesty or recall/forgetfulness about which medications they were actually taking influences medication 
compliance 

 Several health care professionals indicated that medication management and non-compliance were particular problems with patients 
with mental illness 

 Financial constraints and the cost of filling scripts often caused patients with co-morbid conditions to skip medications they thought were 
less important than others: “They tend to pick and choose which... scripts they get filled, because they've got so many things going on at 
once... And the whole issue of medication management arises and it escalates their co-morbidity” [health professional] 

Limitations and 
applicability of 
evidence  

Serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Data not rich 

Table 39: Koch 2015 

Study (ref id) Koch 2015705 

Aim To conduct a systematic review of the literature on patient’s perceptions of barriers and facilitators to managing multiple chronic conditions 

Population Adults (aged 18 years or older) with multimorbidity, n=426 

Setting England, Scotland, USA 

Study design  Systematic review 

Methods and 
analysis 

Cumulative Index of Nursing and Allied Health Literature (CINAHL), PubMed, and Scopus were searched from October 2012 through December 
2012. No articles were excluded based on date of publication. Inclusion criteria were limited to peer-reviewed publications in English, adult’s age 
18 and above, studies that evaluated the burden of care from the patient’s perspective and with a focus on patients with 2 or more chronic health 
conditions. Studies were excluded if they were focused on patient’s age less than 18, single diseases, evaluation of specific interventions (for 
example, care management, guided care), providers or informal caregiver’s perspective, and non-research based publications such as letters to the 
editor. 13 papers (12 studies) were identified. 

 

Data were analysed using content analysis to produce a descriptive summary of the content. Data analysis began with 1 investigator coding the 
data for individual themes within each article. Results were independently reviewed by a second investigator. Investigators then discussed the 
coding framework until consensus was reached. The 2 investigators then independently evaluated each article for barriers and facilitators, and 
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Study (ref id) Koch 2015705 

subthemes under each. 

Themes with 
findings 

Financial resources (7 papers) 

 Patients reported financial resources to be a barrier to care for example, high cost of medications  

Logistical challenges (7 papers) 

 Need to see multiple providers in multiple locations (n=1) 

 challenges to scheduling and coordinating medications (n=1) 

 inadequate transportation (n=2) 

 Lack of time (n=2) 

Physical limitations (7 papers): 

 For example, inability to exercise (n=1); pain (n=1); fatigue (n=1) 

Lifestyle changes (5 papers): 

 symptoms affected participants’ ability to work and work-related stress (n=1) 

 inability to function routinely in their daily lives as individuals, as well as with family and friends (n=3) 

Emotional impact (8 papers):  

 For example, depression (n=1); fear (n=2);  “sense of giving up” (n=1) 

 low self-efficacy and lack of control described as barriers to self-management 

Informal support  

 Support of family and social relationships (For example, financial, emotional, informational, behavioural) served as motivators for many 
patients (7 papers) 

 However some patients described lack family and social support as barriers to care management (n=5) for example, unwillingness to 
discuss their deteriorated health with others in an attempt to maintain identity and avoid negative labelling (n=1); reluctance to discuss 
health with family members (n=1) as family members less helpful or interfering, such as when the family member was financially unstable 
or discouraging to the patient’s attempts to initiate or maintain healthy lifestyle choices. 

Complexity of management of multiple conditions (10 papers) 

 For example, dealing with the escalating challenges of understanding a growing number of different clinical conditions while attempting 
to monitor combinations of different symptoms (n=5)  

 For example, difficulties reporting symptom and functional status changes to multiple providers from different specialties (n=6) 

 Patients mentioned lack of knowledge about their own health conditions 

Complexity of medication management (5 papers): 
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 Lack of knowledge about medications and fear of combining medications as a barrier to adherence 

 complexity of medication regimens and burden of taking multiple medications at different times as a barrier to adherence 

 personal experience with negative side effects of medications as a barrier to adherence 

Communicating with health care providers (9 papers): 

 Patients reported that healthcare providers sometime had non-supportive attitudes toward the patient’s care management beliefs and 
abilities (n=1) 

 Patients reported receiving contradictory health care management information from multiple providers (n=1) 

 Patients reported not being able to obtain information and management strategies across conditions (n=1) 

 Patients discussed having disagreement between themselves and provider on the plan of care (n=1) 

 Patients reported physicians overlooking or ignoring concerns (n=1) 

 Patients discussed suspicion about physicians’ motivation for prescribing medication because of the relationship their doctor has with 
pharmaceutical companies (n=1) 

 Patients with cognitive impairment and hearing loss reported difficulty communicating with health care professionals when adjustments 
were not made for these comorbidities 

 Some patients also reported inadequate communication between multiple providers (n=2) for example, disagreement or lack of 
coordination between providers regarding diagnosis, medications, and diagnostic testing 

Health system support (3 papers): 

 access to an empathetic provider (n=2) 

 access to nurse practitioners 

 health care “team” approach 

 ability to use walk-in clinics when their personal providers were unavailable (n=1) 

 use of technology as a facilitator to communication between health care providers and participants (n=1) 

Individualised care education and knowledge (4 papers): 

 want  focused health education tailored to them as individuals (n=4) 

Personal mental and emotional strength (5 papers): 

 commitment to self-discipline to achieve optimal health (n=2) 

 self-reliance (n=1) 

 active participation in one’s own health care decisions as giving a sense of empowerment (n=3) 

 faith in the ability to manage one’s own health was noted as an important aspect of care (n=2) 
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Limitations and 
applicability of 
evidence  

Very serious limitations 

 Data not rich – sufficient data is not presented to support the finding, nor does the presented data illustrate the findings well. 

 Findings and conclusions not convincing – the findings are vague, unclear, and unsupported by data 

Table 40: Schoenberg 2011 

Study (ref id) Schoenberg 20111091 

Aim To improve understanding of how vulnerable rural residents experience and manage several simultaneously occurring chronic health conditions 

Population n=20 

 

Adults (aged 41 years or older; mean age 55) with multimorbidity 

Average number of conditions: 4 

 

Heart disease or hypertension (90%) 

Arthritis (80%) 

Type 2 diabetes (75%) 

Cancer (10%) 

Stroke (10%) 

 

White 95% 

annual income less than $10000 65% 

Unemployed 100% 

Rural 

 

Inclusion criteria: age 41 or over, diagnosis of 2 or more chronic illnesses; indicating having “just enough money to get by” or “not enough money 
to make ends meet”: 

Setting USA 

Study design Interviews 

Methods and 
analysis  

Consecutive sampling.  The interviewer visited the clinic, sat in the waiting room until a receptionist quickly reviewed the patient’s chart to 
determine eligibility and then asked permission of the patient to make an introduction to our interviewer. The interviewer then verified eligibility 
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via self-report, explained the study, and asked about a patient’s willingness to participate in an interview session. If the patient agreed, the 
interviewer would ask about a convenient time and location for the interview.  

 

Interviews were conducted in a private room.  The interviewer then asked participants the open-ended and semi-structured questions on life and 
health history and MM, including self-management strategies. With the approval of the participants, all interviews were tape recorded. Interviews 
lasted 45–90 minutes, depending on the participant’s loquaciousness and fatigue level. On completion, participants were thanked and provided 
with a $25 gift card. 

 

After each interview, the tape recorded sessions were subjected to professional transcription. Three members of the research team reviewed each 
transcript as soon as it was transcribed, independently engaged in line-by-line coding, and regularly met to ensure similar coding orientations and 
to discuss themes and patterns. We initiated line-by-line coding rather than culling themes according to the pre-established template of the 
interview questionnaire. We compiled a codebook, defining and adding new codes, as needed, to refine it and to determine consistency within the 
line-by-line coding. Differences among the codes were reviewed and discussed until a consensus was reached. Once the coding scheme and 13 
drafts of the codebook were completed, 3 coders pursued additional line-by-line and axial coding and clustered codes into conceptual categories 
and themes 

Themes with 
findings 

Multifaceted challenges of multimorbidity 

 Reported concerns about conditions affecting other conditions: “I know what complications you can get from it (diabetes). And it 
contributes to the heart disease and the arthritis and the high blood pressure…” [patient]  

 Some participants expressed concern that the treatment for 1 condition might be detrimental to another condition, especially in meeting 
dietary and medication requirements  

 Conflicting regimens, difficulty with recall, and the need for correct timing of numerous medications 

 “Well you have to keep up with what time you have to take this medicine and that medicine…and sometimes they react against each 
other…so you have to take them at different times.” [patient] 

 Depression impacting on ability to self-manage: “Sometimes I forget (my medicines) and I think, ‘well did I take that today?’ I have to sit 
and think if I took that or not and then you’re afraid to take it.” [patient 

Role of community 

 Reported scarcity of personal resources for example, to purchase medication and inadequate transportation to healthcare appointments 
in relation to support from family and friends: “if you’re kin to me, you’re probably going to wind up helping me get somewhere, buy 
those pills, you know” 

Limitations and 
applicability of 
evidence 

No serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Researchers do not discuss reaching data saturation 
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Table 41: Sinnott 2013 

Study (ref id) Sinnott 20131124 

Aim To synthesise the existing published literature on the perceptions of general practitioners (GPs) or their equivalent on the clinical management of 
multimorbidity 

Population GPs, n=275 

Setting Belgium, England, Germany, Ireland, Scotland, The Netherlands, USA 

Study design Systematic review and meta -ethnographic synthesis 

Methods and 
analysis  

EMBASE, MEDLINE, CINAHL, PsycInfo, Academic Search Complete, SocIndex, Social Science Full Text and digital theses/online libraries (database 
inception to September 2012) were searched to identify literature using qualitative methods (focus groups or interviews). Articles were excluded 
when, although they concerned patients with multiple chronic diseases, their exploration was focused on the management of an index disease 

 

The 7-step meta-ethnographic approach described by Noblit and Hare, which involves cross-interpretation between studies while preserving the 

context of the primary data. Included: determining how the studies were related to each other by comparing individual study findings; 

translation of the studies into each other by examining the contribution of each study to a key concept; synthesis of translations. 

 

10 papers were included (5 interviews, 5 focus groups) 

Themes with 
findings 

Disorganisation and fragmentation of healthcare 

 health systems lacked specific systems for treating patients with multimorbidity, lack of organisation hampered care by causing logistical 
difficulties and excess consultation demands on the patient and their GP 

 Insufficient consultation time led to amended or suboptimal approaches (n=3), weighting consultation lengths to the complexity of 
multimorbidity would facilitate more effective management (n=2) 

Inadequacy of guidelines and evidence-based medicine 

 Clinical guidelines are ‘generally written for sole conditions’ and do not account for ‘the unique circumstances of each patient’ (n=2) 

 GPs used modified approaches to guidelines, involving, for example, the estimation of risk associated with particular 
diseases/treatments (n=2). However, some felt that this modification was in conflict with ‘best practice’ and felt guilty at not 
implementing guidelines fully (n=2) 

Challenges in delivering patient-centred care 

 adopting a patient-centred approach was seen as a way of resolving the conflicts and uncertainty that can occur, particularly with co-
implementation of multiple sets of guidelines (n=2) 

 the longitudinal nature of the patient–GP relationship was seen as a ‘major facilitator’ and ‘elementary component’ of patient-centred 
care in multimorbidity (n=7) 
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 impact of treatment burden was an important consideration given the greater costs and risk of adverse drug events associated with the 
use of multiple medications (n=3)  

Barriers to shared decision-making 

 importance of eliciting patient's preferences was widely acknowledged, but GPs had difficulties doing this in practice (n=2) 

 for certain patients making choices could be a ‘source of distress’ and contributed to them becoming ‘over the top anxious about their 
conditions’ (n=1)  

 the risks and outcomes associated with treatment options in a way facilitated that patient involvement was particularly challenging, as 
was discussing the balance between quantity and quality of life (n=5)  

 Enhanced-communication skills were seen as necessary in multimorbidity to facilitate clear and concise discussion with patients on the 
interplay between their chronic diseases and to help with de-prescribing medications, which if carried out badly could be interpreted as 
withdrawing care (n=3)  

Limitations and 
applicability of 
evidence 

No serious limitations 

 Data not rich – data presented does illustrate findings well 

 

Table 42: Townsend 2003 

Study (ref id) Townsend 20031209; Townsend 20081211 

Aim To examine attitudes towards drug use among middle aged respondents with high levels of chronic morbidity. 

Population n=23 

 

Adults (aged 50 years or over) with multimorbidity (4 or more chronic conditions) 

Male/female ratio: 10:13 

Setting Scotland 

Study design 43 semi-structured interviews 

Methods and 
analysis  

Sample comprised respondents purposively selected from the west of Scotland twenty-07 study. This is an ongoing longitudinal study of the social 
patterning of health among men and women resident in a large, socially varied (but mainly urban) area centred on Glasgow. Respondents have 
completed lengthy, home based interviews conducted by nurses at roughly 5-yearly intervals since 1987-8. Inclusion criteria: people (born in the 
early 1950s) who reported high morbidity (4 or more chronic conditions) in the interviews in 2000-2, half of whom were “low consulters” (≤ 3 
consultations in previous year) and half were “high consulters” (≥ 7 consultations). We sent letters to 41 respondents who fulfilled our morbidity 
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Study (ref id) Townsend 20031209; Townsend 20081211 

and consultation criteria asking if they would be willing to take part in this additional qualitative study. 

 

Participants took part in 2 interviews, both which lasted about an hour. Interviews were tape recorded. The majority of interviews took place in 
participants’ homes. Interviews covered the following: conditions and symptoms, the impact of conditions on daily life (including any action taken), 
the use of formal services and management of symptoms. 

 

The recorded interviews were transcribed in full, and the analysis was based on the transcripts. A constant comparative method was used, 
facilitated by the use of the software package nVivo. Transcripts were analysed in stages: 1 researcher checked the transcripts for accuracy against 
tape-recordings and made preliminary identification of themes; all authors read the transcripts separately to identify major themes; revised 
themes and the coding scheme after discussion and repeated reading of transcripts; generated codes to label passages and applied these to 
transcripts; and explored themes within and between respondents. Some themes related to drug use (such as people's aversion to drug use) were 
immediately obvious and were coded from an early stage of the analysis. Others (such as the higher order theme of “ambivalence”) only emerged 
with further analysis. Once such a theme had emerged explicitly from some interviews, the data were re-analysed to establish whether others 
referred to the theme explicitly or implicitly and to look for deviant cases to develop and refine the findings. 

Themes with 
findings 

Control of symptoms and self-management strategies 

 Differences in accounts of how effective self-management strategies were and the level of control people were able to achieve: “It's 
routine (pain) … I've got that under control, yeah” [patient];  “‘I just don't let it (anxiety) get the better of me anymore” [patient]; “I'm 
fighting with myself …” [patient];  “…as I think I'm getting on top of things something else smashes … my life is turned upside down” 
[patient] 

GP consultation as a last resort 

 Participants described using GPs as “a last resort”, that is, only when symptoms were severe, unpredictable, ongoing and resistant, or for 
unstable conditions: “I only go if I really need to go” [patient]; “…I try not to go unless it's something that's really annoying me” [patient]; 
“I would only go if I was in real bad pain or very, very sick …” [patient] 

Medical monitoring 

 Regular attendance of GP consultations to monitor conditions were viewed as crucial for self-management strategy - they described being 
listened to, given time (which helped foster their sense of selves), thoroughly examined (which gave a sense of hope that something was 
being done) and provided with access to other support through referrals to professionals and services (which was perceived as both 
practical help and symbolic of improvement) 

 “He [GP] likes to see me, it used to be every fortnight … it's a routine thing. He just likes to see me every 4 weeks … to ask me how I am, to 
check how I am because of the ongoing things not only the MS …” [patient] 

 

 [what makes the GP good?] “Because this doctor takes time to explain the procedures you are going through, he takes time to tell you 
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Study (ref id) Townsend 20031209; Townsend 20081211 

what is wrong with you, he takes time to examine you and he gets to the bottom of what's wrong with you. He doesn't leave you in limbo. 
There's none of this, give you a prescription and say: “Right try that, come back in 2 weeks” … Somebody to be straight with me … just get 
right down to the nitty gritty tell me what's wrong with me and give me something to help me along the way … I'm not there a lot so when 
I do go he knows there's something really wrong. It's the only time I do go and this doctor knows that and he sits down, “Right what's the 
problem”? And he'll discuss it … and that's what I like about him” [patient] 

 “… it's all about the things that's wrong with me …. And her checking it up, and, my blood pressure… It's not just sitting talking about the 
weather or thingamy or anything like that, it's all about me. But she takes time to sit and listen to you, and if there's anything that she's 
concerned about it's referred to the hospital. Really brilliant doctor” [patient] 

Place of GP consultation 

 Participants discussed how their GP offered them neither symptom relief (medicines or treatment), knowledge (information which eased 
their symptoms) or hope of improvement (referrals or different treatments) nor moral support (empathic understanding)  

 “My GP doesn't really do very much. He's sort of just guided by what I want to do and how I feel, and what the hospital (pain clinic) 
sometimes says. Otherwise, he's just really a sort of innocent bystander, really just a man who fills out prescriptions and things like that, 
so I don't really speak to him very much” [patient] 

 “I have a lot of aches and pains on my legs, also my neck … sometimes it's really, really bad … but no I've never ever said to the doctor 
when I went “I've got a sore neck”. I think maybe once I did and he said: “Ehm just wear and tear”. You know, without examining or 
anything: “Just wear and tear” but of course I didn’t make a big thing about it. Sometimes it's quite bad” [patient] 

Reluctance to take drugs 

 All respondents expressed their dislike of drugs to some extent, and drug use was often portrayed as the “last resort”. Participants spoke 
of wanting to minimise use of drugs and maximise use of other management strategies for example, going to bed early, avoiding certain 
activities 

 “I've got 13 tablets I take in the morning; I take 4 at lunch time and 5 going to bed. It's a lot of tablets to be taking in a day.... Who wants 
to be on medication for the rest of your life? I certainly don't, but I know I've got to because of the strokes and the high blood pressure. I 
have to, I know I have to, take medication; I couldn't survive without it.” [patient] 

 “.... I would love to be able to turn round and come off all these things, but to be able to function half normally I've got to take them, and 
if that's the way it's got to be, that's the way it's got to be.” [patient] 

Limitations and 
applicability of 
evidence 

No serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 

 Researchers do not discuss reaching data saturation 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

6
7

 

 

Table 43: Williams 2004A 

Study (ref id) Williams 2004A1305 

Aim To investigate perceptions of quality of care by patients experiencing comorbidities who required an acute hospital stay 

Population n=12 (patients) 

 

Adults (aged 18 years or over; range 34-77 years) with multimorbidity  

Average of 5.75 conditions 

Discharged from acute care 

Male/female ratio: 1:1 

Setting Discharged from acute care, Australia 

Study design Semi-structured interviews, 1:1 

Methods and 
analysis  

All prospective participants who met the inclusion criteria were contacted. Inclusion criteria: aged 18 years or over; more than 1 chronic illness; 
admitted to 1 hospital in Australia from their homes in 2000 and had received more than 4 days of acute care in the hospital; understand and 
speak English. All participants accepting the invitation to participate chose to be interviewed in their homes, where informed consent was 
obtained. 
 
Semi-structured interviews were conducted, which featured open-ended questions about the hospital stay. Questions were informed by the 
literature review and adapted from validated patient satisfaction measure.  
 
Data were analysed concurrently, as interviews continued until no new major themes were emerging (saturation). Analysis of the verbatim 
transcripts, field notes and patient medical histories was conducted according to the principles of qualitative description The field notes and 
medical history were compared with the transcript data for congruence. A template analysis style was adopted, informed by Colaizzi’s (1978) 
phenomenological method of theme development and using QSR NVivo, a code-and-retrieve computer software package. Independent data 
analysis was conducted by a second researcher, who confirmed the analysis. Additionally, a summary of the major findings was sent to each 
participant in an effort to verify interpretations, and was not contested by any participant. 

Themes with 
findings 

Poor continuity in the care of comorbidities 

 Patients were annoyed that healthcare professionals did not take their comorbidities into attention: “I don’t think they even considered it 
[leaky heart valves]. They were only concerned with the operation.” [patient]; “You really need a doctor that can…put the whole thing 
together, the whole picture together. But because a GP sends you to a specialist for one thing and another specialist for another…” 
[patient]. Discharge planning was also only directed at the primary diagnosis and did not include care of comorbidities  

 The length and complexity of the patient’s history made it difficult and time-consuming to navigate: “My file is so…huge that there’s no 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

6
8

 

Study (ref id) Williams 2004A1305 

way that they could ever keep up with all the things that you’ve got.” [patient] 

 Patients also stated that some information was kept in different places other than the hospital, such as at the doctor’s surgery 

 They also had difficulty in recollecting what illnesses they thought they had, or their perceived importance and how they might impact on 
their hospital stay. This was augmented by the nature of some comorbidities, such as Meniere’s disease.  

 Patients thought that health care professionals assumed that, as they were frequent consumers of health care services, they had 
knowledge of what to do with regards to their care and how to do it: “At best, they tell you what to do, but not how to get around those 
don’ts” [patient] 

 Patients reported that it was unclear, to them and health professionals, which health care provider was ultimately in control: “One of the 
nurses rang him and was told off by his secretary [who said] that I wasn’t his patient at the moment, I was a surgeon’s patient.” [patient]; 
“As I told you before, I’m not too sure which doctor I’m supposed to ring.” [patient]  

 Patients had multiple different health professional appointments, each disease was treated by a different specialist who was generally 
located in a different clinic, creating transport and parking difficulties for each  appointment 

 The influence of the management of 1 disease on another was noted. For example, a patient perceived his reflux to be better from being 
nursed in a semi-upright position following a hip replacement. 

 Specialist appointments required a referral from a general practitioner and were difficult to obtain at short notice: “To get an 
appointment with him he’s so busy that it’s just about impossible, so it’s better to go through your own doctor.” [patients] 

 Letters from specialist to GPs often incomplete or delayed and, in the case of hospitalisation neglected to include other significant in 
hospital occurrences: “Doctors don’t know we go elsewhere. They [bulk billing doctors] don’t know who co-ordinates illnesses and how 
often you see the GP.” [patient] 

 Patients reported receiving conflicting information from health professionals: “It’s just so confusing…you get 1 doctor [who] says one 
thing, one doctor [who] says totally the opposite.” [patient] 

Limitations and 
applicability of 
evidence 

No serious limitations 

 Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis 
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H.2 Identification  

H.2.1 Unplanned hospital admissions 

Table 44: Abbatecola 20114 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prospecti
ve 
cohort  

Total 
n=3043 

 

Develop
ment 
n=1533 

 

Validatio
n n=1510 

 

 

Older adults (aged 70 or 
older; mean age 81±6 
years), previously 
hospitalised  

 

Male to female ratio 
47:53 

 

Development cohort: 
consecutively admitted 
patient from January 
2005 to December 2006. 
Validation cohort: 
consecutively admitted 
patient from January 
2007 to December 2008. 

 

Uses data from Hospital 
Network of the Italian 
National Research 
Centre on Aging 
(INRCA). 

 

Inclusion criteria: aged 
over 70 years; admitted 

Hospitalised Older 
Patient (HOPE) index  

 

Includes: functional 
status (BADL, IADL, 
dichotomised 
according to the 
interval 0-1); 
cognitive status (Mini-
Mental State 
Examination); 
depression (Geriatric 
Depression Scale, 
GDS-15); comorbidity 
(CIRS); social isolation 
(Lubben Social 
Network Scale); self-
perceived QoL SF-12).  

 

HOPE index was 
calculated as the sum 
of the 25 items, total 
score ranged from 0 
(no evidence of 
clinical deficits) to 25 
(clinically 

Validation cohort, HOPE score ≥4 2 year Italy Italian 
National 
Research 
Centre 
on Aging  

Risk of bias 
- low Sensitivity 88.2 

Specificity 16.7 

AUC 0.60  

(0.56-0.63) 

Validation cohort, HOPE score ≥8 

Sensitivity 65.6 

Specificity 55.0 

AUC 0.60 

(0.56-0.63) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

to acute geriatric ward 
for unplanned 
admission; had 
complete 
Comprehensive Geriatric 
Assessment (CGA) data 
during hospital stay and 
was performed at 
discharge; data 
regarding survival after 
24 months from their 
hospital stay; signed 
written informed 
consent (or by a 
relatives of critically ill or 
severely cognitively 
impaired patients) 

 

Unplanned readmission 
to an acute geriatric 
ward 76.8% 

frail/vulnerable). 

 

 

Table 45: Boeckxstans 2015151 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

Prospecti
ve 
cohort 

n=560 

 

Older adults (aged 80-
101 years; mean age 
84.7±3.7), community-
dwelling 

Cumulative Illness 
Rating Scale (CIRS) 

 

Rates 14 body systems 

Cumulative Illness Rating Scale 
(CIRS) >3 

3 year Belgium Fondation 
Louvain 

Risk of 
bias – 
high due 
to sample 
size and 

Sensitivity 61.4 

Specificity 59.3 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

 

Male to female ratio 
37:63 

 

37.6% reported 5 or 
more diseases, range 1-
16 diseases. Including: 
hypertension 66%; 
osteoarthritis 57.1% 

 

Part of BELFRAIL (BFc80+) 
study. 

 

Exclusion criteria: known 
severe dementia; in 
palliative care; medical 
urgency 

 

Hospitalisation 50.9% 

on a four-point 
severity scale (the CIRS 
is based on the 
number of body 
systems that present a 
severity score of at 
least 3, so the score 
can range from 0-14; 
optimal cut-off point 
(the cut-off value with 
the highest sensitivity 
and specificity for the 
outcome of interest): 
>3) 

 

Unweighted disease 
Count: included a 
number of diseases; 
including: 
hypertension, lipid 
disorder, angina 
pectoris, 
cardiomyopathy, 
myocardial infarction, 
etc.  

AUC 0.61  

(0.57-0.66) 

participan
t flow 

Unweighted Disease Count >3 

Sensitivity 66.7 

Specificity 53.5 

AUC 0.63 (0.58-0.67) 

Table 46: Clegg 2016275,276 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retrospe Total Older adults (aged 65 to Electronic frailty index Moderate and above, internal cohort,  1 year, 3 UK Governm Risk of bias 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

ctive 
cohort  

n=93154
1 

 

Develop
ment 
n=20781
4 

 

Internal 
validatio
n 
n=20772
0 

 

External 
validatio
n 
n=51600
7 

 

 

95; mean age 75±7 
years)  

 

Male to female ratio 
45:55 

 

Development  and 
internal validation 
cohort: ResearchOne 
database of GP 
practices, randomly split 

 

External validation 
cohort: THIN database 
of GP practices 

(eFI) 

 

Includes: activity 
limitation, anaemia, 
arthritis, atrial 
fibrillation, 
cerebrovascular 
disease, chronic 
kidney disease, 
diabetes, dizziness, 
dyspnoea, falls, foot 
problems, fragility 
fracture, hearing 
impairment, heart 
failure, heart valve 
disease, housebound, 
hypertension, 
hypotension/syncope, 
ischaemic heart 
disease, memory and 
cognitive problems, 
mobility problems, 
osteoporosis, 
Parkinsonism, peptic 
ulcer, peripheral 
vascular disease, 
polypharmacy, 
requirement for care, 
respiratory disease, 
skin ulcer, sleep 
disturbance, social 
vulnerability, thyroid 

3 years – sensitivity 0.26, specificity 
0.88 

 

Moderate and above, external 
cohort, 3 years – sensitivity 0.36, 
specificity 0.82 

 

Severe, internal cohort, 3 years – 
sensitivity 0.06, specificity 0.98 

 

Severe, external cohort, 3 years – 
sensitivity 0.10, specificity 0.97 

 

Moderate and above, internal cohort, 
1 year – sensitivity 0.31, specificity 
0.86 

 

Moderate and above, external 
cohort, 1 year – sensitivity 0.42, 
specificity 0.81 

 

Severe, internal cohort, 1 year – 
sensitivity 0.08, specificity 0.97 

 

Severe, external cohort, 1 year – 
sensitivity 0.13, specificity 0.97 

 

Internal cohort, 3 year – C statistics 
0.64, pseudo R2 0.05 

 

years ent - low 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

disease, urinary 
incontinence, urinary 
system disease, visual 
impairment, weight 
loss and anorexia.  

 

Non-weighted tool, 
converted to 0 to 1 
scale and categories 
of fit, mild frailty, 
moderate frailty and 
severe frailty defined 
by quartiles using the 
99th centile as the 
upper limit. 

 

External cohort, 3 year – C statistics 
0.69, pseudo R2 0.02 

 

Internal cohort, 1 year – C statistics 
0.66, pseudo R2 0.03 

 

External cohort, 1 year – C statistics 
0.71, pseudo R2 0.02 

 

Table 47: Coleman 199812 

Study 
type 

Number 
of 
patients 

Patient characteristics Risk tool Outcome 
measures  

Effect sizes Length of 
follow-up 

Country Source of 
funding 

Comments 

Prospecti
ve 
cohort 

n=2174 HMO Enrolees 65 years 
and older (mean age not 
reported) 

 

61% female 

 

Participants selected 

Pra (administered and 
self-report) 

Pra 
administrative 
AUC (SE) 

0.694% 
(0.014) 

4 years USA 

 

Robert 
Wood 
Johnson 
Foundatio
n  

Risk of bias 
– high due 
to sample 
size/partici
pant flow 
and 
analysis 

Pra self-report 
AUC (SE) 

0.696% 
(0.014) 
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Study 
type 

Number 
of 
patients 

Patient characteristics Risk tool Outcome 
measures  

Effect sizes Length of 
follow-up 

Country Source of 
funding 

Comments 

from Group Health 
Cooperative of Puget 
Sound, a large Health 
Maintenance 
Organisation located in 
Washington State. 
Health plan enrolees 
were selected for a 
health promotion trial 
for older adults 

 

Inclusion criteria: aged 
65 and older. 

 

Number ≥2 admissions: 
not reported 

Table 48: Daniels 2012322 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prospecti
ve cohort 

n=430 

 

Older adults (aged 70 or 
older), community-
dwelling 

 

Age 70-74: 36.3% 

Age 75-79: 36.3% 

Age ≥80: 27.4%   

 

Groningen Frailty 
Indicator  

 

15 items, focused on loss 
of functioning in 4 
domains: physical (9 
items), cognitive (1 item), 
social (3 items), 
psychological (2 items) 

Sensitivity 52 (40-64) 1 year The 
Netherla
nds 

Stichting 
Innovati
e 
Alliantie 
and 
Zuyd 
Universit
y of 
Applied 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 

Specificity 55 (50-60) 

AUC 54 (46-61) 

PPV 20 (15-26) 

NPV 84 (79-89) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Male/female ratio 4:6 

 

Education 
none/primary: 35.7% 

Income ≤900: 18.7% 

 

Disability, Groningen 
Activity and Restriction 
Scale (GARS): mean 
24.9±9.3 

 

Groningen Frailty 
Indicator (≥4): 46.3% 

Dutch Tilburg Frailty 
Indicator (≥5): 40.2% 

Sherbook Postal 
Questionnaire (≥2): 
59.1% 

 

Inclusion criteria: aged 
70 years or older; 
people living in Limburg 
and Utrecht in the 
Netherlands, identified 
from panels of 4 GPs 
between November 
2008 and April 2009 

 

n=75 (17%) 

Dutch Tilburg Frailty 
Indicator  

 

2 subscales: socio-
demographic, life event 
and chronic disease data 
(10 items);  level of frailty 
– physical (8 items), social 
(3 items), psychological 
factors  (4 items) 

Sensitivity 53 (41-64) Sciences 

Specificity 65 (60-70) 

AUC 60 (52-67) 

PPV 24 (18-32) 

NPV 87 (82-90) 

Sherbook Postal 
Questionnaire 

 

6 items: physical (4 items); 
social (1 item); cognitive 
(1 item) 

Sensitivity 76 (65-85) 

Specificity 44 (39-49) 

AUC 60 (53-67) 

PPV 22 (17-28) 

NPV 90 (84-94) 
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Table 49: Donate-Martinez 2013363 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Retro
specti
ve 
cohor
t 

n=500 

 

Pra: 
n=432 

 

CARS: 

n=500 

 

Sample of elderly people 
(65+) from the Valencian 
region of Spain.  

 

Mean age: 74.76 years (SD 
6.54). 

 

Male/female ratio: 58% 
female 

 

Patients were recruited 
from three Health 
Departments.  

 

Uses routinely collected 
data from general practice 
linked to hospital episode 
data. Patients were 
screened and recruited 
from 30 family doctors 
from six health centres. 

 

Exclusion criteria: absence 
of patient data in 
databases, aged under 65 
and exitus. 

 

Hospitalised once or more 

Probability of 
Repeated Admission 
(Pra) 

 

Weighted score, 8 
items: age, sex, self- 
perceived health, 
number of hospital 
admissions in 
previous year, 
number of physician 
visits in previous year, 
presence of diabetes 
mellitus, presence of 
coronary heart 
disease, and 
availability of a 
caregiver 

 

Community 
Assessment Risk 
Screen (CARS) 

 

Includes: 3 factors to 
predict future 
hospitalisations; pre-
existing chronic 
diseases (heart 
disease, diabetes, 
myocardial infarction, 

Pra: 1 year Spain Ministry of 
Science and 
Innovation, 
through the 
Spanish 
National 
R+D+I Plan   

Risk of bias 
– high due 
to analysis 

ROC statistic 0.67 

Sensitivity 54% 

Specificity 81% 

CARS: 

ROC statistic 0.69 

Sensitivity 64% 

Specificity 64% 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

7
7

 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

in following year 15% stroke, chronic 
obstructive 
pulmonary disease – 
COPD – or cancer), 
the number of 
prescriptions 
medications and 
hospitalisations or ED 
use in the preceding 
6-12 months. A total 
score is obtained by 
adding the points of 
each question, with a 
possible range of 0-9. 
Patients with a total 
score of 4 or higher 
are classified in the 
high risk group, and 
those with a smaller 
score than 4 are 
classified in the low 
risk group. 

Table 50: Donnan 2008365,366 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Retro
specti
ve 

90,879 
used for 
the 

All subjects 40 years or 
older in the Tayside region 
of Scotland, registered with 

Predicting Emergency 
admissions Over the 
Next Year (PEONY) 

Accuracy of risk tool for predicting 
emergency hospital admission in the 
follow up year 

1 year 
for 
validati

UK Unrestricte
d local NHS 
trust grant 

Risk of bias 
– high due 
to 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

cohor
t 

validation 
portion 
of the 
study. 

a Tayside general practice.  

 

To be eligible each patient 
had to have data on the 
history of hospital use and 
drug prescribing over a 3 
year period as well as a 
minimum of 12 months of 
follow-up information. 

 

No characteristics given for 
those in the validation 
data-set, but given that 
these were randomly 
chosen from the overall 
data set, the characteristics 
given for the derivation 
data set are probably a 
good approximation: mean 
age 61.5(12.5); 25.1% with 
previous hospital 
admission; 0.6 (1.4) 
previous admissions; 40% 
in ‘most deprived’ Carstairs 
deprivation category. 

 

Number emergency 
admissions: not reported 
for validation cohort; 
n=6793 in derivation 
cohort  

 

Includes:  gender; 
baseline age; age at 
previous emergency 
admission; Carstairs 
deprivation category; 
total bed days; 
previous emergency 
admissions relating to 
gastrointestinal drugs, 
antiplatelets  and 
diuretics and use of 
respiratory drugs, 
hypnotics and 
anxiolytics, 
antipsychotic drugs, 
antidepressant drugs, 
analgesics, 
antiparkinson drugs, 
antibacterial drugs, 
diabetes medications, 
antiosteoporotic 
drugs and anaemia 
drugs 

Discrimination (c) – 
Area under ROC 
curve plotting the 
sensitivity and 1 –
specificity for 
different thresholds 
of the tool. 

0.79 on 
portio
n 
(implie
d) 

outcome, 
analysis 

 

Split half 
validation 
study. 

 

Validation 
portion of 
the study 
poorly 
described.  

 

No reports 
of blinding 
of assessors 
to 
algorithm 
score. 

Raw diagnostic data 
at different 
thresholds for 
calculation of 
discrimination score 
above 
Cut off >50 
 
 
 
 
 
Cut off >46 
 
 
 
 
 
Cut off >37 
 
 
 
 
 

 
 
 
 
 
 
Sensitivity 
0.042; 
Specificity 
0.998 
PPV 67.1% 
 
Sensitivity 
0.079; 
Specificity 
0.996 
PPV 59% 
 
Sensitivity 
0.271; 
Specificity 
0.998 
PPV 40.6% 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Cut off >32 
 
 
 
 
 
Cut off >23 
 
 
 
 
 
Cut off >20 

Sensitivity 
0.420; 
Specificity 
0.926 
PPV 31.5% 
 
Sensitivity 
0.689; 
Specificity 
0.774 
PPV 19.8% 
 
Sensitivity 
0.761; 
Specificity 
0.695 
PPV 16.8% 

Table 51: Hippisley-Cox 2013583 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Prosp
ective 
open 
cohor
t 

Q 
Research 
validation 
cohort, n 
= 
1340622 

 

Primary care patients, aged 
18-100 years old.  

 

Male to female ratio 51:49 

 

Uses routinely collected 
data from general practice 

QAdmisssions  

 

Includes: 
demographic 
variables; lifestyle 
variables; chronic 
diseases; medication 

QRes cohort, HES-GP linked data, 
women 

2 years UK The North 
East 
London 
Commissio
ning 
support 
group; The 

Risk of bias 
– low 

ROC statistic 0.773 
(0.771 to 
0.774) 

Pseudo R2 (%) 40.6  

(40.2 to 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

CPRD 
validation 
cohort, n 
= 
2475360 

 

linked to hospital episode 
data 

 

Development cohort: open 
cohort design, patients 
registered with eligible 
practices drawn from 
January 2010 and 
December 2011. 

 

Validation cohort: open 
cohort design, patients 
registered with eligible 
practices drawn from 
January 2010 and 
December 2011. 

 

Used V.35 of the 
QResearch database, a 
large validated primary 
care electronic database 
containing health records 
of 13 million patients 
registered from 600 
general practices. Practices 
and patients are nationally 
representative.  Additional 
validation cohort from 343 
practices contributing to 
the Clinical Practice 

use; clinical values; 
laboratory test 
results; emergency 
admissions in the year 
before study entry. 

40.9) National 
School for 
Primary 
Care 
Research   

  

QRes cohort, HES-GP linked data, 
men  

ROC statistic 0.776 
(0.774 to 
0.778) 

Pseudo R2 (%) 42.6  

(42.2 to 
42.9) 

  

QRes cohort, GP data alone, women 

ROC statistic 0.764 
(0.762 to 
0.766) 

Pseudo R2 (%) 37.3  

(37.0 to 
37.8) 

  

QRes cohort, GP data alone, men 

ROC statistic 0.769 
(0.767 to 
0.771) 

Pseudo R2 (%) 39.5  

(39.1 to 
39.9) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Research Datalink (CPRD) 
which had linked hospital 
episode statistics (HES) 
data. 

 

Inclusion criteria: included 
all QResearch practices in 
England once they had 
been using their current 
EMIS system for at least 
one year. Patients with a 
valid NHS number and 
postcode-related 
Townsend deprivation 
score. 

 

Emergency admission 
n=132723 (9.9%) in 
QResearch validation 
cohort 

 

  

CPRD, HES-GP linked data, women 

ROC statistic 0.771 
(0.770 to 
0.773) 

Pseudo R2 (%) 40.5  

(40.2 to 
40.8) 

  

CPRD cohort, HES-GP linked data, 
men  

ROC statistic 0.772 
(0.771 to 
0.774) 

Pseudo R2 (%) 41.9  

(41.6 to 
42.2) 

  

CPRD cohort, GP data alone, women 

ROC statistic 0.764 
(0.763 to 
0.766) 

Pseudo R2 (%) 37.6  

(37.3 to 
37.9) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

CPRD cohort, GP data alone, men 

ROC statistic 0.767 
(0.765 to 
0.768) 

Pseudo R2 (%) 39.2  

(38.9 to 
39.5) 

  

CPRD cohort, HES-GP linked data, 
risk >68% 

Sensitivity 6.7% 

CPRD cohort, GP data alone, risk 
>66% 

Sensitivity 6.1% 

CPRD cohort, HES-GP linked data, 
risk >35% 

Sensitivity 24.9% 

CPRD cohort, GP data alone, risk 
>36% 

Sensitivity 23.2% 

CPRD cohort, HES-GP linked data, 
risk >22% 

Sensitivity 39.4% 

CPRD cohort, GP data alone, risk 
>24% 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

8
3

 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Sensitivity 37.4% 

CPRD cohort, HES-GP linked data, 
risk >13% 

Sensitivity 56.8% 

CPRD cohort, GP data alone, risk 
>14% 

Sensitivity 55.1% 

QRes cohort, HES-GP linked data, 
risk >69% 

Sensitivity 6.6% 

QRes cohort, GP data alone, risk 
>57% 

Specificity 99% 

Sensitivity 6.0% 

QRes cohort, GP data alone, risk 
>46% 

Specificity 99% 

Sensitivity 11% 

QRes cohort, HES-GP linked data, 
risk >36% 

Sensitivity 24.6% 

QRes cohort, GP data alone, risk 
>31% 

Specificity 97% 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Sensitivity 23.4% 

QRes cohort, HES-GP linked data, 
risk >23% 

Sensitivity 39.3% 

QRes cohort, GP data alone, risk 
>21% 

Specificity 93% 

Sensitivity 37.7% 

QRes cohort, HES-GP linked data, 
risk >13% 

Sensitivity  56.9% 

QRes cohort, GP data alone, risk 
>13% 

Specificity 84% 

Sensitivity  55.5% 

QRes cohort, GP data alone risk >7% 
 

1 year 

Sensitivity 58 

Specificity 82 

 

QRes cohort, GP data alone risk 
>12% 
 

Sensitivity 40 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
1

8
5

 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Specificity 92 

QRes cohort, GP data alone risk 
>18% 
 

Sensitivity 26 

Specificity 96 

QRes cohort, GP data alone risk 
>28% 
 

Sensitivity 13 

Specificity 99 

QRes cohort, GP data alone risk 
>36% 
 

Sensitivity 7 

Specificity 99 

Table 52: Jensen 2001640 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

Prosp
ective 

n=386 

 

Rural, older persons in a 
Medicare managed-risk 

Pra 

 

Complete Pra Score: 1 year USA Robert 
Wood 

Risk of 
bias – 

Sensitivity 52.0 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

cohor
t 

health plan  

 

Number of admissions: not 
reported 

8 items: older age, male 
sex, self-rated health, 
availability of an informal 
caregiver, having ever had 
coronary artery disease, 
and having had a hospital 
admission, >6 doctor visits, 
or disease in the past year. 
A Pra risk score between 0 
and 1 is assigned, with 
higher values indicating 
higher risk. A cut-off point 
at the 75th percentile (0.30) 
was considered to 
represent high risk.  

Specificity 71.3 Johnson 
Foundatio
n  

very high 
due to 
sample 
size/parti
cipant 
flow and 
analysis 

Table 53: Mazzaglia 2007829 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Popul
ation-
based 
cohor
t 

Total 
n=5396 

 

Develop
ment 
n=2470 

 

Validatio
n n=2926 

Older adults (aged 65 and 
older; mean age 75.1±7.2), 
community-dwelling 

 

Sample derived from 
random sampling of rosters 
of 98 PCPs 

 

Hospitalisations: 17.2% 

Unnamed 

 

Included: age; sex; 
hospitalisations in past 
6 months; ≥5 
prescriptions; ‘number 
of positive responses to 
screening 
questionnaire’ 

Development cohort 15 months Italy Agency for 
Regional 
Healthcare 
Services, 
Departme
nt of 
Health, 
Rome, 
Italy 

Risk of bias 
– high due 
to analysis 

AUC 0.68 

(0.66-0.71) 

Validation cohort 

AUC 0.67 

(0.65-0.70) 
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Table 54: Ritt 20151023 

Study 
type 

Number 
of 
patients 

Patient characteristics Risk tool Outcome 
measures  

Effect sizes Length of 
follow-up 

Country Source of 
funding 

Comments 

Prosp
ective 
cohor
t 

n=307 Older adults (aged 65 years 
or over), inpatients 
admitted to a geriatric ward 

 

Number of unplanned 
hospital admission: not 
reported 

Clinical Frailty Scale 

 

Unplanned 
hospital 
admission 

AUC 

0.569 
(0.502-
0.636) 

6 months Germany Robert 
Bosch 
Foundatio
n 

Risk of bias 
– high due 
to analysis 

Frailty Phenotype Unplanned 
hospital 
admission 

AUC 

0.5 (0.432-
0.568) 

Table 55: Schneeweiss 20011087 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Popul
ation-
based 
cohor
t 
study 

n=141,16
1 

Older adults (aged 65 years 
or older; mean age 
75.4±6.7) with 
hypertension (100%), 
community-dwelling 

 

Female 58% 

 

Inclusion: all British 
Columbia residents aged 65 
or older; filled at least one 
prescription for an 
angiotensin-converting 
enzyme inhibitor or calcium 

Chronic Disease Score 
(CDS-1) 

C-statistic 0.590 1 year Canada Drug 
Information 
Association, 
Pennsylvani
a, and 
Pharmacare, 
Ministry of 
Health of 
British 
Columbia. 
Author 
supported 
by grants 
from 
Deutsche 

Risk of bias 
– high due 
to sample 
size/partici
pant flow 
and 
analysis 

Chronic Disease Score  
(CDS-2) 

 

Includes: sex; age; 
weighted medication 
use. Medications listed 
for following diseases:  
coronary and peripheral 
vascular disease; 
epilepsy; hypertension, 
HIV; TB; rheumatologic 
conditions; 
hyperlipidaemia; 

C-statistic 0.605 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

channel blocker from 1995-
1997 

 

Number of emergency 
hospital admissions: not 
reported 

malignancies 
Parkinson’s disease; 
renal disease; ESRD; 
cardiac disease, CHF; 
diabetes; glaucoma; 
cystic fibrosis; liver 
failure; acid peptic 
disease; transplantation; 
respiratory illness; 
thyroid disorders; gout; 
Crohn’s and ulcerative 
colitis; pain; 
inflammation; 
depression; psychotic 
illness; bipolar disorder; 
anxiety and tension 

Forschungsg
emeinschaft 
and the US 
Agency for 
Healthcare 
Research 
and Quality 
and by a 
Pharmacoep
idemiology 
Training and 
Research 
Grant, 
Harvard 
University, 
Boston MA. 

Deyo CCI 

(uses ICD-9-CM codes) 

C-statistic 0.601 

Deyo CCI (calculated 
using ICD-9 codes from 
hospital discharge) 

C-statistic 0.581 

D’Hoore CCI 

(uses ICD-9-CM codes) 

C-statistic 0.597 

D’Hoore CCI 

(calculated using ICD-9 
codes from hospital 
discharge) 

C-statistic 0.578 

Romano CCI 

(uses ICD-9-CM codes) 

C-statistic 0.604 

Romano CCI C-statistic 0.582 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

(calculated using ICD-9 
codes from hospital 
discharge) 

Ghali CCI 

(uses ICD-9-CM codes) 

C-statistic 0.577 

Ghali CCI 

(calculated using ICD-9 
codes from hospital 
discharge) 

C-statistic 0.560 

Table 56: Soong 20151137 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Retro
specti
ve 
obser
vation
al 

n=20992
52 

Older adults (aged 65 years 
or over) with acute 
emergency admission to 
any NHS provider 

 

Used English Hospital 
Episode Statistics (HES) 
data from 1/1/12 to 
31/12/12, scores coded at 
discharge. 

ED readmission (30 day) 30 
days 

England National 
Institute for 
Health 
Research 

Risk of bias 
– high due 
to analysis 

CCI, 17-item (2012 
version) 

AUC 0.59 

Patients At Risk of 
Readmission 30-Day 
(PARR30) 

 

18-item, 5 hospital 
specific variables: age; 
number of emergency 
discharges in last year, 
prior emergency 
hospital discharge in 
past 30 days; whether 
current admission was 

AUC 0.7 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

an emergency 
admission; deprivation 
band of place of 
residence. Plus history 
of 11 conditions in past 
2 years: congestive 
heart failure; peripheral 
vascular disease; 
diabetes with chronic 
complications; renal 
disease metastatic 
cancer with solid 
tumour; other malignant 
cancer; 
moderate/severe liver 
disease; haemiplegia or 
paraplegia; dementia.  

Risk Index for Geriatric 
Acute Medical 
Admission (RIGAMA) 

 

30-items, history of: 
Ischaemic heart disease; 
Chronic liver disease; 
Cancer. Admitted with: 
Stroke; Pneumonia; 
pleural effusion; 
Congestive heart failure; 
Acute myocardial 
infarction. Vital signs: 
Respiratory rate > 20 per 

AUC 0.55 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

min; O2 saturation < 
92% on room air; 
Systolic blood pressure < 
100mmHg; Diastolic 
blood pressure < 
60mmHg; Heart rate > 
100 beats per min; Heart 
rate < 50 beats per min; 

Temperature < 35°C; 
Temperature > 38.5°C. 
Laboratory 
abnormalities: 
haemoglobin < 10 g/dl;  

Hematocrit < 35%; Red 
Distribution Width > 
15%; White Cell Count > 
12 per 109/l; Creatinine 
> 150 μmol/l; Urea > 10 
mmol/l; sodium < 135 
mmol/l; Sodium > 145 
mmol/l; Potassium < 3.0 
mmol/l; Potassium > 5.5 
mmol/l; Albumin < 35 
g/l; Glucose > 10 
mmol/l; Glucose < 3 
mmol/l; Positive troponi 

ED readmission (90 day) 90 
days Cardiovascular Health 

Study (CHS) model 

 

5 domains: nutritional 

AUC 0.52 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

status; strength; energy; 

mobility; 

physical activity 

Study of Osteoporotic 
Fractures (SOF) model 

 

3-item: intentional or 
unintentional weight 
loss >5% in the past 
year; inability to rise 
from a chair five 
consecutive times 
without using the arms; 
self-perceived reduced 
energy level as 
described by a negative 
answer to the question 
“do you feel full of 
energy? 

AUC 0.53 

Avila-Funes 

 

5 domains: nutritional 
status; strength; energy; 

mobility; 

physical activity 

AUC 0.55 

Rothman 

 

4 domains: mobility; 
physical activity; 
nutritional status; 

AUC 0.53 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

cognition 

Frailty Index (FI) 

 

36-items: Chronic 
Obstructive Pulmonary 
Disease; 
Cerebrovascular disease; 
Congestive heart failure; 
Diabetes; Dementia; 
Liver Disease 

Myocardial Infarction; 
Renal disease 

Tumour; Ulcer disease; 
Peripheral vascular 
disease; Recent Falls; 
Pressure sore; 
Polypharmacy (>3 
medications every day); 
Do you see well; Do you 
have serious problems 
with memory; Do you 
feel full of energy; 
Weight loss >5kg in past 
12 months; 
MMSE<24/30; Gait 
speed; Grip strength; 
Calf circumference; Mid 
Arm circumference; 
Difficulty with 
concentration; Sleep 
loss over worry 

AUC 0.57 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Feel Depressed; Help 
Feeding; Help Dressing; 
Help Bathing; Help 
Grooming; Bladder 
incontinence; Bowel 
incontinence; Help 
Transferring; Help 
up/down Stairs; Help 
with Mobility 

Identifying Seniors at 
Risk (ISAR) 

 

6 self-report questions 
on: functional 
dependence, recent 
hospitalisation, impaired 
memory and vision, and 
polypharmacy. Response 
to these items is 
dichotomous (e.g. 
yes/no). Patients with a 
score of two or more are 
considered to be at risk. 

AUC 0.6 

Table 57: Susser 20081159 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Retro n=520 Older adults (aged 65 years Charlson Comorbidity Self-report CCI   5 Canada The author Risk of bias 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

specti
ve 
cohor
t  

 or over), ready to be 
discharged home from ED 

 

Male to female ratio 
208:312 

 

Secondary analysis of data 
from a RCT of a two-step 
intervention for older ED 
patients 

 

Inclusion criteria: 65 years 
if age or older, able to 
speak English or French, 
and discharged to the 
community 

 

Health services utilisation: 
not reported 

Index (CCI), self-
report and 
administrative 
versions 

 

 

AUC (95% CI) 0.64  

(0.58-0.69) 

month
s after 
ED 
visit 

was funded 
by a 
summer 
research 
bursary for 
health 
professiona
l students 
from the 
McGill 
Faculty of 
Medicine  

– high due 
to sample 
size/partici
pant flow 
and 
analysis 

Administrative CCI 

AUC (95% CI) 0.65  

(0.59-0.70) 

Table 58: Wallace 20131271 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Syste
matic 
revie
w 

n=8843 Community-dwelling older 
people (aged 65 or older). 

 

Five cohorts of participants 
from three studies 

Pra Hospital admissions (variation 
between studies in how this 
was reported) 

Boult 
1995, 4 
years 

 

Mosley 

UK, 
Germany , 
Switzerland, 
USA 

 

Health 
Research 
Board of 
Ireland 
through 

Pra (Pacala) 
Risk of bias 
– high due 
to analysis 

 
AUC (95% CI) 69.7% (SE 

2.8%) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

(n=8,843) were included in 
a meta-analysis to estimate 
the predictive ability of the 
Pra tool. A meta-analysis 
was performed on the 
cohort of participants from 
studies that used a score of 
0.5 or greater to indicate a 
high risk of subsequent 
hospital admission, predict 
hospital admissions at 1-
year and for whom relevant 
data was available.  

 

All studies except one used 
aged 65 and older or aged 
70 and older as inclusion 
criteria. 

 

Hospital admissions n=2117 
(25.1%) 

 

Sensitivity 12% (CIs 
10.5-13.6%) 

2009, 1 
year 

 

Wagner 
2006 

the HRB 
Centre for 
Primary 
Care 
Research 
under 
grant 
HRC/2007
1 

Pra (Boult, 
Mosley) 
Risk of bias 
– high due 
to sample 
size/partici
pant flow 
and 
analysis 

 

Reports 
that 
external 
validity was 
good; that 
the main 
shortcomin
gs in 
relation to 
internal 
validity 
related to 
blinding, 
and no 
study 
specifically 
reported 
whether 
the 
outcome 
assessors 
were blind 

Specificity 96% (CIs 
95.8-96.7%) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

to the 
original Pra 
score, 
though 
outcomes 
were 
collected 
from 
automated 
data sets 
(e.g., 
Medicare 
claims 
databases) 

Table 59: Wallis 20151273 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Retro
specti
ve 
obser
vatio
nal n=5764 

Older adult (aged 75 years 
or over; mean age 84.3±5.9 
years) 

 

Male/female ratio 54:56 

 

Community-dwelling, with 
previous ED admission 

 

Included all emergency 
admissions to Cambridge 

CCI AUC 
0.54 (0.52-
0.56) 

30 days UK Not stated 

Risk of bias 
– high due 
to analysis 

CHSA Clinical Frailty 
Scale 

 

7-item  AUC 
0.54 (0.52-
0.56) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

University Hospitals NHS 
Trust, aged ≥75 years 
between 1/8/13 and 
31/7/14 

 

ED readmission (30 days), 
n=759 (13.17%) 

Table 60: Widagdo 20151303 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
cohor
t 

n=2087 

 

Frailty 
phenoty
pe 
n=1566 

Simplifie
d frailty 
phenoty
pe 
n=1173 

Frailty 
Index 
n=2087 

Prognost
ic Frailty 
Score 

Older adults (aged 70 years 
or over; mean age 77±6) 

 

Male/female ratio 1:1 

 

Living in care facility 3.3% 

 

Used data from Australian 
Longitudinal Study of 
Ageing, which contains 11 
waves of data from 1992-
2010. Outcome data were 
obtained from wave 3 data. 

 

Hospitalisation - 

Frailty phenotype n=404 
(30.1%) 

Frailty phenotype 

 

5-item: unintentional 
weight loss, low grip 
strength, self-rated 
exhaustion, low physical 
activity 

Sensitivity 9.9 3 year Australia US 
National 
Institute 
of 
Health, 
South 
Australia
n 
governm
ent, 
Flinders 
Universit
y, other 
NGOs 

Risk of bias 
– high due 
to 
outcomes 
and/or 
sample 
size/particip
ant flow  

 

 

Specificity 93.8 

AUC 0.52 

Simplified frailty 
phenotype 

 

3-item: unintentional 
weight loss, inability to 
rise from a chair 5 times 
without the use of arms, 
low energy level 

Sensitivity 3.4 

Specificity 98.9 

AUC 0.51 

Frailty Index 

 

Sensitivity 23.8 

Specificity 88.1 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

n=1485 Simplified frailty phenotype 
n=292 (28.4%) 

Frailty Index n=513 (30.6%) 

Prognostic Frailty Score 
n=379 (29.8%) 

39-item 

 

AUC 0.56 

Prognostic Frailty Score 

 

9-items: aged ≥80 years, 
male, low physical 
activity (<4 hours per 
week), comorbidity, 
sensory deficit, calf 
circumference <31cm, 
IADL dependence, gait 
problem, health 
pessimism 

Sensitivity 58.6 

Specificity 58.3 

AUC 0.58 

Table 61: Zekry 2012B1339 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Prosp
ective 
cohor
t 

n=444 Older adults (aged 75 or 
older), discharged from 
acute geriatric hospital. 

 

Random sample of patients 
aged 75 or older 
consecutively admitted to 
an acute geriatric hospital 
were selected by 
randomisation using 
computer generated 

CCI Pseudo R2 3.1 1 year Switzerland 

 

Swiss 
National 
Science 
Foundatio
n; Swiss 
Foundatio
n for Aging 
Research 

Risk of bias 
– very high 
due to 
sample 
size/partici
pant flow 
and 
analysis 

CIRS-G 

 

Rates 14 body systems 
on a five-point severity 
scale 

Pseudo R2 5.6 

ICED 

 

Based on presence and 
severity of 15 medical 
conditions and 12 

Pseudo R2 0.4 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

randomisation table. 

 

Hospitalised once: 82 
(18.5%) 

 

 

physical impairments, 
using 2 subscales- IDS 
and PIS scores 

Kaplan scale 

 

14 medical conditions, 
sum weight of each 
disease 

Pseudo R2 0.5 

GIC 

 

Classifies patients into 4 
classes of increasing 
somatic comorbidity, 
based on number of 
diseases and severity of 
diseases (based on IDS) 

Pseudo R2 14.0 

Chronic Disease Score  
(CDS-1) 

 

30 classes of 
medication; 6-point 
scale rating, sum weight 
of each category 

Pseudo R2 1.7 

Table 62:  Zeng 201415 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding Comments 

Retro
specti
ve 
cohor
t 

Validatio
n cohort 
n=13163 

Older adults (aged 65 or 
older) with multimorbidity 
(100% 3 or more chronic 
conditions). 

 

Inclusion criteria: aged 65 
or older; enrolled in a 
health plan for at least a 
year; had 3 or more of 10 
common chronic 
conditions. Development 
cohort responded to a 
survey assessing factors 
potentially associated with 
health outcomes. Validation 
cohort was not surveyed.  

 

Inpatient admission: not 
reported 

Quan CCI  

(used ICD-10 codes) 

(score 1 year before) 

C-statistic 0.647 1 year USA Agency for 
Healthcare 
Research 
and 
Quality  

Risk of bias 
- high due 
to patient 
selection, 
sample 
size/particip
ant flow 
and analysis 

Quan cumulative CCI  

(score over 10 years) 

C-statistic 

 

0.649 10 year 

Quan baseline CCI  

(first CCI, within 10 
year period)  

C-statistic 

 

0.647 10 year 

Quan CCI trajectory: 
linear model (modelled 
using growth curve 
models to fit each 
individuals’ CCI 
measures using 
available data in 10 
year period) 

C-statistic 

 

0.646 10 year 

Quan CCI trajectory: 
quadratic model 

C-statistic 0.647 10 year 

H.2.2 Health-related quality of life 

Table 63: Fortin 2005a434 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Retro
specti
ve 

n=238 

 

Adults (age 18 years or over; mean 
age 59.0 ±14.3 years) in primary 
care 

Cumulative 
Illness Rating 
Scale (CIRS) 

Partial R2 2.26a – 
15.59b 

6 
months 

Canada Fonds de la 
Recherche 
en Sante du 

Risk of bias 
– high due 
to sample 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

cohor
t 

 

 

 

Male to female ratio 29:71 

 

Used data collected on the 
diagnoses of chronic diseases in a 
group of patients who participated 
in a study on HRQOL. Patients were 
randomly selected from 980 
patients who had also been 
selected a random for a prevalence 
study on multimorbidity.   

 

Inclusion criteria: not reported 

Functional 
Comorbidity 
Index (FCI) 

 

R2 1.02 – 9.53b Quebec and 
Pfizer 
Canada 

size/partici
pant flow 
and 
analysis 

Charlson 
Comorbidity  
Index 

 

Partial R2 0.002 – 4.52b 

(a) p<0.05 
(b) p<0.01 

Table 64: Grimmer 2014516 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Prosp
ective 
cohor
t  

Total 
n=148 

 

 

 

Aged 65 years and older, living 
independently in the community 
(mean age [95% CI]: males 77.8 
[75.9 – 79.7]; females 74.9 [73.4 – 
76.4]) 

 

Male to female ratio 68:80 

Hospital 
Admission 
Risk Profile 
(HARP) 

 

 

Low MCS at 1 month 1 & 3 
month
s post 
recruit
ment  

Australia  CNAHS 
Partner 
contributio
n to the 
grant 

Risk of bias 
– high due 
to sample 
size/partici
pant flow 
and 
analysis 

Sensitivity 56.7% 
(44.7-68.2) 

Specificity 44.6% 
(33.0-56.6) 

AUC 0.51  

(0.42-0.59) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

 

Patients presented to the ED for the 
management of a medical problem 
for which they were discharged 
directly from ED. 

 

Inclusion criteria: eligibility for the 
study was confirmed if they were 
not subsequently admitted to any 
hospital for any reason up to 1-
week after recruitment.  

 

Low MCS at 3 months 

Sensitivity 44.8% 
(32.6-57.4) 

Specificity 57.3% 
(45.9-68.2) 

AUC 0.51  

(0.43-0.59) 

Low or declining MCS over 2 months 
(change over time) 

Sensitivity 56.0% 
(34.9-75.6) 

Specificity 58.5% 
(49.3-67.3) 

AUC 0.57  

(0.48-0.65) 

Low PCS at 1 month 

Sensitivity 56.3% 
(43.3-68.6) 

Specificity 65.5% 
(54.3-75.5) 

AUC 0.61  

(0.52-0.69) 

Low PCS at 3 months 

Sensitivity 57.2% 
(44.3-67.7) 

Specificity 66.1% 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

(54.8-74.5) 

AUC 0.62  

(0.51-0.68) 

Low or declining MSC scores over 2 
months (change over time) 

Sensitivity 56.3% 
(44.0-68.1) 

Specificity 67.9% 
(56.4-78.1) 

AUC 0.62  

(0.54-0.70) 

Low or declining PCS and MSC 
scores over 2 months (change over 
time) 

Sensitivity 53.85 (33.4-
73.4) 

Specificity 58.5% 
(49.3-67.3) 

AUC 0.56  

(0.48-0.64) 
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H.2.3 Admission to care facility 

Table 65: Clegg 2016275,276 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retrospe
ctive 
cohort  

Total 
n=93154
1 

 

Develop
ment 
n=20781
4 

 

Internal 
validatio
n 
n=20772
0 

 

External 
validatio
n 
n=51600
7 

 

 

Older adults (aged 65 to 
95; mean age 75±7 
years)  

 

Male to female ratio 
45:55 

 

Development  and 
internal validation 
cohort: ResearchOne 
database of GP 
practices, randomly split 

 

External validation 
cohort: THIN database 
of GP practices 

Electronic frailty index 
(eFI) 

 

Includes: activity 
limitation, anaemia, 
arthritis, atrial 
fibrillation, 
cerebrovascular 
disease, chronic 
kidney disease, 
diabetes, dizziness, 
dyspnoea, falls, foot 
problems, fragility 
fracture, hearing 
impairment, heart 
failure, heart valve 
disease, housebound, 
hypertension, 
hypotension/syncope, 
ischaemic heart 
disease, memory and 
cognitive problems, 
mobility problems, 
osteoporosis, 
Parkinsonism, peptic 
ulcer, peripheral 
vascular disease, 
polypharmacy, 
requirement for care, 

Moderate and above, internal cohort, 
3 years – sensitivity 0.38, specificity 
0.86 

 

Severe, internal cohort, 3 years – 
sensitivity 0.10, specificity 0.97 

 

Internal cohort, 3 year – C statistics 
0.72, pseudo R2 0.04 

 

 3 years UK Governm
ent 

Risk of bias 
- low 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

respiratory disease, 
skin ulcer, sleep 
disturbance, social 
vulnerability, thyroid 
disease, urinary 
incontinence, urinary 
system disease, visual 
impairment, weight 
loss and anorexia.  

 

Non-weighted tool, 
converted to 0 to 1 
scale and categories 
of fit, mild frailty, 
moderate frailty and 
severe frailty defined 
by quartiles using the 
99th centile as the 
upper limit. 

 

 

Table 66: Jones 200514 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp n=3736 Older adults (aged 65 CHSA Frailty Index AUC 0.75 5 years Canada National Risk of bias 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
2

0
7

 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

ectiv
e 
cohor
t 

 
or older), community-
dwelling 

 

Female 38% 

 

Extracted data from 
the clinical 
examination 
conducted for the 
second wave of the 
Canadian Study of 
Health and Ageing 
(CSHA-2). To test 
predictive validity, 
outcomes in the third 
wave (CSHA-3) were 
evaluated.   

Frailty Index-Comprehensive Geriatric 
Assessment (FI-CGA) 

 

Sum of a functional impairment index and 
CIRS. 

 

Included: impairment in 10 domains- 
cognition, mood, communication, mobility, 
balance, bowels, bladder, nutrition, 
function, social; CIRS 

AUC 0.66 Health 
Researc
h 
Develop
ment 
Program 
of 
Canada 

– high due 
to patient 
selection, 
sample 
size/partici
pant flow 
and analysis 

 

NB: length 
of follow-
up in study 
is longer 
than 
specified in 
the 
protocol 

Table 67: Rockwood 20051034 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=2305 Older adults (aged 65 
years or older), 
community-dwelling  

 

5 year follow up of 
Canadian Study of 
Health and Aging 
(CSHA)-2. 

Cumulative Illness Rating Scale (CIRS) 

 

Rates 14 body systems on a four-point 
severity scale 

AUC 0.62 5 years Canada National 
Health 
Research 
Develop
ment 
Program 
of 
Health 
Canada; 

Risk of bias 
– high due 
to patient 
selection, 
sample 
size/particip
ant flow 
and analysis 

Modified Mini-Mental State Examination 

 

Examination in which a score of 77 or less 
indicates cognitive impairment 

AUC 0.69 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

 CSHA rules-based definition of frailty 

 

Categorises participants as 0 (having no 
cognitive or functional impairment), 1 
(isolated urinary incontinence), 2 
(dependent in 1 ADL or having a diagnosis 
of CIND) or 3 (dependent in at least 2 ADLs, 
having mobility impairment or having a 
diagnosis of dementia). 

AUC 0.70 Queen 
Elizabeth 
II 
Research 
Foundati
on 

 

NB: length 
of follow-up 
in study is 
longer than 
specified in 
the protocol 

CSHA Function Scale 

 

Scores patients on each of 12 ADLs (some 
instrumental) as 0 (the patient is 
independent in carrying out this ADL), 1 
(needs assistance), or 2 (is incapable). 

AUC 0.80 

CSHA Frailty Index 

 

A count of 70 deficits, including the 
presence and severity of current diseases, 
ability in ADLs and physical signs from 
clinical and neurologic exams. To indicate 
severity, each deficit not restricted by its 
nature to 2 values (i.e., 0 or 1 for absence 
or presence, respectively) was assigned 
three (0, 0.5, or 1) or four values (0, 0.33, 
0.67 or 1.0), as appropriate. 

AUC 0.72 

CSHA-3 Clinical Frailty Scale 

 

Ranges from 1(robust health) to 7 
(complete functional dependence on 
others). 

AUC 0.75 
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Table 68: Soong 20151137 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
cohor
t 

n=20992
52 

Older adults (aged 65 years 
or over) with acute 
emergency admission to 
any NHS provider 

 

Used English Hospital 
Episode Statistics (HES) 
data from 1/1/12 to 
31/12/12, scores coded at 
discharge. 

CCI, 17-item (2012 version) AUC  0.62 1 year England National 
Institute 
for 
Health 
Research 

Risk of bias 
– high due 
to analysis  Risk Index for Geriatric Acute Medical 

Admission (RIGAMA) 

 

30-items, history of: Ischaemic heart 
disease; Chronic liver disease; Cancer. 
Admitted with: Stroke; Pneumonia; 
pleural effusion; Congestive heart 
failure; Acute myocardial infarction. 
Vital signs: Respiratory rate > 20 per 
min; O2 saturation < 92% on room air; 
Systolic blood pressure < 100mmHg; 
Diastolic blood pressure < 60mmHg; 
Heart rate > 100 beats per min; Heart 
rate < 50 beats per min; 

Temperature < 35°C; Temperature > 
38.5°C. Laboratory abnormalities: 
haemoglobin < 10 g/dl;  

Hematocrit < 35%; Red Distribution 
Width > 15%; White Cell Count > 12 
per 109/l; Creatinine > 150 μmol/l; 
Urea > 10 mmol/l; sodium < 135 
mmol/l; Sodium > 145 mmol/l; 
Potassium < 3.0 mmol/l; Potassium > 
5.5 mmol/l; Albumin < 35 g/l; Glucose 
> 10 mmol/l; Glucose < 3 mmol/l; 
Positive troponi 

AUC 0.50 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Cardiovascular Health Study (CHS) 
model 

 

5 domains: nutritional status; 
strength; energy; 

mobility; 

physical activity 

AUC 0.57 

Study of Osteoporotic Fractures (SOF) 
model 

 

3-item: intentional or unintentional 
weight loss >5% in the past year; 
inability to rise from a chair five 
consecutive times without using the 
arms; self-perceived reduced energy 
level as described by a negative 
answer to the question “do you feel 
full of energy? 

AUC 0.44 

Avila-Funes 

 

5 domains: nutritional status; 
strength; energy; 

mobility; 

physical activity 

AUC 0.5 

Rothman 

 

4 domains: mobility; physical activity; 
nutritional status; cognition 

AUC 0.45 

Frailty Index (FI) 

 

36-items: Chronic Obstructive 

AUC 0.55 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  

Effect 
sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Pulmonary Disease; Cerebrovascular 
disease; Congestive heart failure; 
Diabetes; Dementia; Liver Disease 

Myocardial Infarction; Renal disease 

Tumour; Ulcer disease; Peripheral 
vascular disease; Recent Falls; 
Pressure sore; Polypharmacy (>3 
medications every day); Do you see 
well; Do you have serious problems 
with memory; Do you feel full of 
energy; Weight loss >5kg in past 12 
months; MMSE<24/30; Gait speed; 
Grip strength; Calf circumference; Mid 
Arm circumference; Difficulty with 
concentration; Sleep loss over worry 

Feel Depressed; Help Feeding; Help 
Dressing; Help Bathing; Help 
Grooming; Bladder incontinence; 
Bowel incontinence; Help 
Transferring; Help up/down Stairs; 
Help with Mobility 

Identifying Seniors at Risk (ISAR) 

 

6 self-report questions on: functional 
dependence, recent hospitalisation, 
impaired memory and vision, and 
polypharmacy. Response to these 
items is dichotomous (e.g. yes/no). 
Patients with a score of 2 or more are 
considered to be at risk. 

AUC 0.65 
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Table 69: Widagdo 20151303 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
cohor
t 

n=2087 

 

Frailty 
phenoty
pe 
n=1566 

Simplifie
d frailty 
phenoty
pe 
n=1173 

Frailty 
Index 
n=2087 

Prognost
ic Frailty 
Score 
n=1485 

Older adults (aged 70 years or over; 
mean age 77±6) 

 

Male/female ratio 1:1 

 

Living in care facility 3.3% 

 

Used data from Australian 
Longitudinal Study of Ageing, which 
contains 11 waves of data from 1992-
2010. Outcome data were obtained 
from wave 3 data. 

 

Admission to care facility - 

Frailty phenotype n=22 (1.7%) 

Simplified frailty phenotype n=15 
(1.5%) 

Frailty Index n=31 (1.9%) 

Prognostic Frailty Score n=21 (1.7%) 

Frailty 
phenotype 

 

5-item: 
unintentional 
weight loss, 
low grip 
strength, self-
rated 
exhaustion, 
low physical 
activity 

Sensitivity 18.2 3 year Australia US 
National 
Institute 
of 
Health, 
South 
Australia
n 
governm
ent, 
Flinders 
Universit
y, other 
NGOs 

Risk of bias 
– high due 
to 
outcomes 
and/or 
sample 
size/particip
ant flow  

 

Specificity 93.4 

AUC 0.56 

Simplified 
frailty 
phenotype 

 

3-item: 
unintentional 
weight loss, 
inability to rise 
from a chair 5 
times without 
the use of 
arms, low 
energy level 

Sensitivity 6.7 

Specificity 98.3 

AUC 0.56 

Frailty Index 

 

39-item 

 

Sensitivity 35.5 

Specificity 85.8 

AUC 0.61 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prognostic 
Frailty Score 

 

9-items: aged 
≥80 years, 
male, low 
physical 
activity (<4 
hours per 
week), 
comorbidity, 
sensory 
deficit, calf 
circumference 
<31cm, IADL 
dependence, 
gait problem, 
health 
pessimism 

Sensitivity 76.2 

Specificity 54.8 

AUC 0.66 

H.2.4 Life expectancy risk tools 

Table 70: Abbatecola 2011 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Prosp
ective 
cohor

Total 
n=3043 

 

Older adults (aged 70 or older; 
mean age 81±6 years), previously 
hospitalised  

Hospitalised 
Older Patient 
(HOPE) index  

HOPE score ≥4 2 year Italy Italian 
National 
Research 

Risk of bias 
- low Sensitivity 95.3 

Specificity 15.8 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

t  Develop
ment 
n=1533 

 

Validatio
n n=1510 

 

 

 

Male to female ratio 47:53 

 

Development cohort: consecutively 
admitted patient from January 2005 
to December 2006 

 

Validation cohort: consecutively 
admitted patient from January 2007 
to December 2008. 

 

Uses data from Hospital Network of 
the Italian National Research Centre 
on Aging (INRCA). 

 

Inclusion criteria: aged over 70 
years; admitted to acute geriatric 
ward for unplanned admission; had 
complete Comprehensive Geriatric 
Assessment (CGA) data during 
hospital stay and was performed at 
discharge; data regarding survival 
after 24 months from their hospital 
stay; signed written informed 
consent (or by a relatives of 
critically ill or severely cognitively 
impaired patients) 

 

Includes: 
functional 
status; 
cognitive 
status; 
depression; 
co-morbidity; 
basic and 
instrumental 
ADL; social 
isolation; 
self-
perceived 
QoL 

HOPE score ≥8 Centre on 
Aging  

Sensitivity 75 

Specificity 48 

AUC 

 

0.67 (0.57-
0.7) 
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Table 71: Beland 2012 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retros
pectiv
e 
cohor
t 

n=1494 

 

Older adults (aged 65 or over; mean 
73.86 years), community-dwelling 

 

Male to female ratio 28:72 

 

Used participants from longitudinal 
Quebec Seniors’ Health Survey (used 
stratified population sampling with 
random dialling method). A random 
sample of participants included in the 
Quebec study who met the inclusion 
criteria was taken. 

 

Inclusion criteria: aged 65 or older; 
not cognitively impaired (MMSE 
score ≥22) 

Geriatric 
Comorbidity 
Score (GCS) 

 

Derived from 
prescription 
claims data. 

C-statistic 0.67  

(0.57-0.7) 

1 year Canada 

 

Canadia
n 
Institute 
of 
Health 
Researc
h 

Risk of bias 
– very high 
due to 
sample 
size/particip
ant flow 
and analysis  

Table 72: Bernabeu-Wittel 2011A 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

Total 
n=1632 

 

Develop
ment 
n=757 

 

Validatio

Adults (aged 18 or older; mean age 
derivation 79±9, validation 78.8±9.8), 
with multimorbidity 
(‘polypathological’; 2 or more chronic 
conditions) 

 

75% hospitalised 

17.5% outpatient 

PROFUND 
index 

 

Includes: 
age; clinical 
(e.g. 
neoplasia, 
dementia, 

AUC 0.70 

(0.67-0.74) 

 

1 year Spain Instituto 
de Salud 
Carlos 
III, 
Ministeri
o de 
Sanidad 
y 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 
and analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

n n=768 

 

7.5% at home patients 

 

Male to female ratio 55:45 

 

Mean number of comorbidities 
derivation 3.1±1.6, validation 3.2±1.7 

 

Patients ≥ 4 comorbidities derivation 
33%, validation 37% 

 

Consecutive sampling 

 

Inclusion criteria: polypathological 
patient; patient who suffers chronic 
diseases in two or more of the 
following: A. Chronic heart failure 
with past/present stage II dyspnea of 
NYHA; coronary heart disease; B. 
vascularities and/or autoimmune 
disease; chronic renal disease; C. 
chronic lung disease; D. chronic 
inflammatory bowel disease; chronic 
liver disease with evidence of portal 
hypertension; E. stroke; neurological 
disease with permanent motor deficit 
leading to severe impairment basic 
ADLs (Barthel index <60); 
neurological disease with permanent 
moderate-severe cognitive 
impairment. 

F. symptomatic peripheral artery 

disability 
dyspnea, 
delirium in 
last hospital 
admission); 
laboratory 
(haemoglobi
n), Barthel 
Index; 
caregiver; 
number of 
hospitalisatio
ns in past 12 
months 

Consum
o, Spain 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

disease; diabetes with proliferate 
retinopathy or symptomatic 
neuropathy. 

G. chronic anaemia due to digestive-
tract losses or acquired hemopathy 
not tributary of treatment with 
curative intention; solid-organ or 
hematological active neoplasia not 
tributary of treatment with curative 
intention 

H. chronic osteoarticulasr disease, 
leading to severed impairment basic 
ADLs 

Table 73: Boeckxstans 2015 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=567 

 

Older adults (aged 80-101 years; 
mean age 84.7±3.7), community-
dwelling 

 

Male to female ratio 37:63 

 

37.6% reported 5 or more diseases, 
range 1-16 diseases. Including: 
hypertension 66%; osteoarthritis 
57.1% 

 

Participants visited GP over 3 week 

Cumulative 
Illness Rating 
Scale (CIRS) 

 

Rates 14 body 
systems on a 
four-point 
severity scale  

Sensitivity 67.2 3 year Belgium Fondatio
n 
Louvain 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 

Specificity 53.2 

AUC 0.61  

(0.56-0.67) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

period or 

 

Part of BELFRAIL  (BFc80+) study. 

 

Inclusion: all or first 3 consecutive 
people who visited GP over a 3 week 
period  

 

Exclusion criteria: known severe 
dementia; in palliative care; medical 
urgency 

Table 74: Boult 1993 

Study type 
Number of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

Longitudinal 
cohort  

n=5876 

 

Older adults (aged 70 years 
or older); community-
dwelling 

 

A subsample of a multistage 
probability sample of all non-
institutionalised U.S. civilians 
who were 70 years or older. 

 

Male to female ratio 
42.5/53.5 

 

Data for analyses was 

Pra  (weighted 
score of 8 
items: age, 
sex, self- 
perceived 
health, 
number of 
hospital 
admissions in 
previous year, 
number of 
physician visits 
in previous 
year, presence 

Sensitivity 60.49 4 years USA National 
Institute 
on Aging, 
The 
Minnesota 
Medical 
Foundatio
n, The 
University 
of 
Minnesota 
Centre for 
Urban and 
Regional 

Risk of 
bias – 
high due 
to 
analysis 

Specificity 

 

100 
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Study type 
Number of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source of 
funding 

Comment
s 

obtained from the 
Longitudinal Study of Aging 
(LSOA). Split sample with 
second half used to validate 
score derived from first half. 

 

Coronary artery disease 
16.5%, Cerebrovascular 
disease 17.7%, diabetes 
10.2%, hypertension 44.7%, 
cancer 12.5% arthritis or 
rheumatism 54.1%. 

 

Exclusion criteria: data from 
participants whose Medicare 
hospitalised records were 
not available. 

of diabetes 
mellitus, 
presence of 
coronary heart 
disease, and 
availability of a 

caregiver) 

Affairs, 
and the 
Alfred P. 
Sloan 
Foundatio
n. 

Table 75: Chan 2012 

Study 
type 

Number of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 
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Study 
type 

Number of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length 
of 
follow-
up Country 

Source of 
funding Comments 

Prosp
ective 
cohor
t 

Total n=1120 

 

Derivation 
n=585 

 

Validation 
n=535 

Older adults (aged 86-90 years; 
mean age derivation 85.6±7.7, 
validation 86.5±7.4), resident 
in care facility 

 

Condition(s) 
(derivation/validation): 

Dementia 72%/75% 

Cerebrovascular disease 
39%/38.7% 

Diabetes 28.2%/27.4% 

Ischemic heart disease 
21.1%/16.3% 

Congestive heart failure 
17.1%/15.6% 

Chronic renal impairment 
7.3%/10.8% 

Chronic pulmonary disease 
10.2%/12.7% 

Peripheral vascular disease 
4.5%/2.4% 

Chronic liver disease 
0.4%/0.5% 

 

Male to female ratio 33:67 

Unnamed 

 

Included: 
age; Barthel 
Index; 
number 
hospitalisatio
ns in 
previous year 

AUC 0.742 

(0.703-0.788) 

2 year Hong Kong, 
China 

None 
stated 

Risk of bias 
– high due 
to patient 
selection 
and 
analysis 
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Table 76: Chan 2014A 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
cohor
t 

n=2050 Older adults (mean age 80.7±7.1 
years) 

 

61.5% community-dwelling 

38.5% resident in care facility 

Male to female ratio 40:60 

 

Hypertension 65.5% 

Stroke 32.6% 

Diabetes 31.8% 

Dementia 19.7% 

Renal impairment 16.5% 

Ischemic heart disease 14.9% 

COPD 10% 

Congestive heart failure 9% 

Peripheral vascular disease 4.1% 

Tumour without metastatis 1.9% 

Metastatic solid tumour 1.3% 

CCI, 1987 Overall 1 year Hong 
Kong, 
China 

None 
stated 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 
and analysis 

AUC 0.68  

(0.64-0.72) 

Community-dwelling (n=1262) 

AUC 0.67 

(0.59-0.75) 

Resident in care facility (n=788) 

AUC 0.69 

(0.63-0.74) 

Table 77: Clegg 2016275,276 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retrospe
ctive 
cohort  

Total 
n=93154
1 

 

Develop

Older adults (aged 65 to 
95; mean age 75±7 
years)  

 

Male to female ratio 

Electronic frailty index 
(eFI) 

 

Includes: activity 
limitation, anaemia, 

Moderate and above, internal cohort, 
3 years – sensitivity 0.37, specificity 
0.88 

 

Moderate and above, external 

 3 years UK Governm
ent 

Risk of bias 
- low 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

ment 
n=20781
4 

 

Internal 
validatio
n 
n=20772
0 

 

External 
validatio
n 
n=51600
7 

 

 

45:55 

 

Development  and 
internal validation 
cohort: ResearchOne 
database of GP 
practices, randomly split 

 

External validation 
cohort: THIN database 
of GP practices 

arthritis, atrial 
fibrillation, 
cerebrovascular 
disease, chronic 
kidney disease, 
diabetes, dizziness, 
dyspnoea, falls, foot 
problems, fragility 
fracture, hearing 
impairment, heart 
failure, heart valve 
disease, housebound, 
hypertension, 
hypotension/syncope, 
ischaemic heart 
disease, memory and 
cognitive problems, 
mobility problems, 
osteoporosis, 
Parkinsonism, peptic 
ulcer, peripheral 
vascular disease, 
polypharmacy, 
requirement for care, 
respiratory disease, 
skin ulcer, sleep 
disturbance, social 
vulnerability, thyroid 
disease, urinary 
incontinence, urinary 
system disease, visual 
impairment, weight 
loss and anorexia.  

cohort, 3 years – sensitivity 0.43, 
specificity 0.82 

 

Severe, internal cohort, 3 years – 
sensitivity 0.10, specificity 0.98 

 

Severe, external cohort, 3 years – 
sensitivity 0.13, specificity 0.97 

 

Internal cohort, 3 year – C statistics 
0.70, pseudo R2 0.06 

 

External cohort, 3 year – C statistics 
0.75, pseudo R2 0.02 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool Outcome measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

 

Non-weighted tool, 
converted to 0 to 1 
scale and categories 
of fit, mild frailty, 
moderate frailty and 
severe frailty defined 
by quartiles using the 
99th centile as the 
upper limit. 

 

Table 78: Daniels 2012 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=532 

 

Older adults (aged 70 or older), 
community-dwelling 

 

Age 70-74: 36.3% 

Age 75-79: 36.3% 

Age ≥80: 27.4%   

 

Male/female ratio 4:6 

 

Education none/primary: 35.7% 

Income ≤900: 18.7% 

 

Disability, Groningen Activity and 

Groningen 
Frailty Indicator  

 

15 items, 
focused on loss 
of functioning 
in 4 domains: 
physical (9 
items), 
cognitive (1 
item), social (3 
items), 
psychological (2 
items) 

Sensitivity 73 (44-91) 1 year The 
Netherla
nds 

Stichting 
Innovati
e 
Alliantie 
and 
Zuyd 
Universit
y of 
Applied 
Sciences 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 

Specificity 54 (50-58) 

AUC 64 (50-77) 

PPV 4 (2-8) 

NPV 98 (96-99) 

Dutch Tilburg Sensitivity 67 (39-87) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Restriction Scale (GARS): mean 
24.9±9.3 

 

Groningen Frailty Indicator (≥4): 46.3% 

Dutch Tilburg Frailty Indicator (≥5): 
40.2% 

Sherbook Postal Questionnaire (≥2): 
59.1% 

 

Inclusion criteria: aged 70 years or 
older; people living in Limburg and 
Utrecht in the Netherlands, identified 
from panels of 4 GPs between 
November 2008 and April 2009 

 

Mortality 2.8% 

Frailty Indicator  

 

2 subscales: 
socio-
demographic, 
life event and 
chronic disease 
data (10 items);  
level of frailty – 
physical (8 
items), social (3 
items), 
psychological 
factors  (4 
items) 

Specificity 61 (56-65) 

AUC 64 (50-78) 

PPV 5 (2-8) 

NPV 98 (96-99) 

Sherbook Postal 
Questionnaire 

 

6 items: 
physical (4 
items); social (1 
item); cognitive 
(1 item) 

Sensitivity 71 (42-90) 

Specificity 41 (37-46) 

AUC 56 (42-71) 

PPV 3 (1-6) 

NPV 98 (94-98) 

Table 79: Diez-Manglano 2015357 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

prosp
ective 
obser

n=465 
(333 
internal 

Adults (mean age 80.9±8.9) with 
multimorbidity (polypathological), 
inpatients 

PROFUND index 

 

Internal 
medicine 

AUC  

0.725 (0.67 – 
0.781) 

1 year Spain Not 
stated 

Risk of bias 
– high due 
to analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

vation
al 

medicin
e, 132 
acute 
geriatric 
unit) 

 

 

Male/female ratio 45:55 

 

Living in nursing home 23.5% 

 

Mean number of drugs 8.2±3.4 

 

Mean Charlson Index 3.8±2.1 

 

Mean admissions in past 12 months 
2±1.3 

 

Inclusion criteria: polypathological 
inpatients from internal medicine 
departments and acute geriatric unit 
who attended consecutively between 
1st March and 30th June 2011. 

 

A polypathological patient was defined 
as person who meets at least one 
criterion from two different 
categories: 

CATEGORY A 
A.1. Heart failure which in a situation 
of clinical stability has been in class II 
of the NYHAa scale (symptoms with 
ordinary physical activity)                                                                                                                           
A.2. Ischemic heart disease (angina or 
infarction) 
 

Includes: age; 
clinical (e.g. 
neoplasia, 
dementia, 
disability 
dyspnea, 
delirium in last 
hospital 
admission); 
laboratory 
(haemoglobin), 
Barthel Index; 
caregiver; 
number of 
hospitalisations 
in past 12 
months 

Geriatrics 

AUC 

0.546 (0.448-
0.644) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

CATEGORY B  
B.1. Vasculitis and systemic 
autoimmune diseases 
B.2. Chronic renal disease defined by 
elevated levels of creatinine (>1.4 
mg/dl in men, >1.3 mg/dl in women) 
or proteinuriab, sustained for 3 
months 
 
CATEGORY C 
C.1. Chronic lung disease which in a 
situation of clinical stability has scored 
grade 2 on the MRCcdyspnea scale), or 
FEV1<65%, ó SatO2 ≤ 90%                             
 
CATEGORY D  
D.1. Chronic inflammatory bowel 
disease 
D.2. Chronic liver disease with 
evidence of hepatocellular 
insufficiency or portal hypertension 
 
CATEGORY E 
E.1. Stroke. 
E.2. Neurological disease with 
permanent motor deficit causing 
impairment for basic activities of daily 
living (Barthel index under 60) 
E.3. Neurological disease with 
permanent cognitive impairment, at 
least moderate (5 or more errors on 
Pfeiffer) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

CATEGORY F: 
F.1. Symptomatic peripheral artery 
disease  
F.2. Diabetes mellitus with 
proliferative retinopathy or 
symptomatic neuropathy  
 
CATEGORY G: 
G.1. Chronic anaemia due to digestive 
loss or acquired hemopathy non-
subsidiary of healing treatment 
presenting Hb< 10 g/dl in two 
determinations more than three 
months apart 
G.2. Solid or active hematologic 
neoplasia non-subsidiary of healing 
treatment 
 
CATEGORY H: 
H.1. Chronic osteoarticular disease 
leading by itself to an impairment for 
basic activities of daily living (Barthel 
index under 60)  
 
Exclusion criteria: death during 
hospitalisation 
 
Reason for split internal medicine and 
geriatric population: not stated 
 
Mortality n=179 (38.5%) 
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Table 80: Jones 2005 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=3736 

 

Older adults (aged 65 or older), 
community-dwelling 

 

Female 38% 

 

Used data from CSHA-2, which 
conducted clinical examinations in 
clinics, care facility and patients’ 
homes, and CSHA-3, which follow-up 
participants’ status. 

CHSA Frailty 
Index (FI) 

 

70-item 

AUC 0.70 5 year Canada National 
Health 
Researc
h 
Develop
ment 
Program 
of 
Canada 

Risk of bias 
– high due 
to patient 
selection, 
sample 
size/particip
ant flow 
and analysis 

FI-CGA 

 

Sum of a 
functional 
impairment 
index and 
CIRS. 

 

Included: 
impairment 
in 10 
domains- 
cognition, 
mood, 
communicati
on, mobility, 
balance, 
bowels, 
bladder, 
nutrition, 
function, 
social; CIRS 

AUC 0.67 
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Table 81: Martinez-Velilla 2014 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=122 

 

Older adults (75 years or older; mean 
age 85.4±5.4), hospitalised 

 

Female 56.6% 

 

In care facility 21% 

 

Mild cognitive impairment 48.2% 

Severe cognitive impairment 12.3% 

 

Inclusion criteria: aged 75 years or 
older consecutively admitted to an 
acute geriatric ward of a tertiary 
hospital; CGA 

CCI, 1987 Pseudo R2 7 5 year Spain 

 

None 
stated 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 
and analysis 

AUC 0.64 

(0.53-0.75) 

CIRS, geriatric 
adaption 
(CIRS-G) 

 

Rates 14 body 
systems on a 
five-point 
severity scale, 
system scored 
1 (no 
impairment) -5 
(life threating, 
treatment of 
no avail, poor 
prognosis) 

Pseudo R2 2.4 

AUC 0.54 

(0.42-0.66) 

Index of 
Coexistent 
Disease (ICED) 

 

Based on 
presence and 
severity of 19 
medical 
conditions and 
11 physical 
impairments, 

Pseudo R2 4.5 

AUC 0.56 

(0.45-0.67) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

using 2 
subscales- IDS 
and Functional 
Severity (FS) 
scores 

Geriatric Index 
of Comorbidity 
(GIC) 

 

Classifies 
patients into 4 
classes of 
increasing 
somatic 
comorbidity, 
based on 
number of 
diseases and 
severity of 
diseases 
(based on 
Greenfield’s 
IDS)  

Pseudo R2 16.1 

AUC 0.66 

(0.56-0.76) 

BISEP 

 

Included: high 
risk diagnoses; 
albumin ≤3.5; 
creatinine 
>1.5; 
dementia; 

Pseudo R2 17.2 

AUC 0.73 

(0.63-0.82) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

walking 
impairment 

Prognostic 
Index (PI) 

 

Includes: male 
sex; number of  
ADLs at 
discharge; 
congestive; 
cancer; 
creatine; 
albumin 

Pseudo R2 20.9 

AUC 0.72 

(0.62-0.83) 
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Table 82: Mazzaglia 2007 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

Total 
n=5396 

 

Develop
ment 
n=2470 

 

Validatio
n n=2926 

Older adults (aged 65 and older; 
mean age 75), community-dwelling 

 

Sample derived from random 
sampling of rosters of 98 PCPs 

 

Unnamed 

 

7-item 
questionnaire
. Included: 
age; sex; 
hospitalisatio
ns in past 6 
months; ≥5 
prescriptions; 
‘number of 
positive 
responses to 
screening 
questionnaire
’ 

AUC 0.75 

(0.73-0.78) 

 

15 months Italy Agency 
for 
Regional 
Healthca
re 
Services, 
Departm
ent of 
Health, 
Rome, 
Italy 

Risk of bias 
– high due 
to analysis 
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Table 83: Min 2009 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

508 Older adults (aged 75 years or older; 
mean 81.3), community-dwelling 

 

Male/female ratio 37:63 

 

Baseline Short Functional Survey 
score (range 0-5): mean 4 

VES-13 score (range 0-10): mean 

 

Inclusion criteria: aged 75 years or 
over; one or more positive answers 
to screening questions – how you 
fallen 2 or more times in past year? 
Have you fallen and hurt yourself or 
needed to see a doctor in the past 
year? Are you afraid that you will fall 
due to balance or walking problems? 
Have you had a problem with urinary 
incontinence that is bothersome 
enough that you would like to know 
how it can be treated? And 3 item 
recall tests where subject responds 
yes/no 

 

 

13-Item 
Vulnerable 
Elders Survey 
(VES-13) 

 

Includes: age; 
self-rated 
health; 
limitations in 
physical 
capability 
(stooping, 
kneeling, 
bending; 
limitations in 
lifting or 
carrying 
objects up to 
10 pounds); 

reaching; 
extending 
arms above 
shoulder 
level; 
limitations in 
writing, 
handling or 
grasping 
small objects; 
limitations in 
walking a 

Sensitivity (≥2) 92 Mean 4.5 
years 

USA Agency 
for 
Healthca
re 
Researc
h and 
Quality; 
National 
Institute 
on 
Aging; 
NIA/Am
erican 
Federati
on Aging 
Researc
h; 
Reynolds 
Foundati
on; 
UCLA 
Older 
America
ns 
Indepen
dence 
Center 

Risk of bias 
- low Specificity (≥2) 37 

Sensitivity (≥3) 86 

Specificity (≥3) 54 

Sensitivity (≥4) 69 

Specificity (≥4) 69 

Sensitivity (≥5) 60 

Specificity (≥5) 75 

Sensitivity (≥6) 51 

Specificity (≥6) 80 

Sensitivity (≥7) 45 

Specificity (≥7) 81 

Sensitivity (≥8) 32 

Specificity (≥8) 91 

Sensitivity (≥9) 17 

Specificity (≥9) 99 

Sensitivity (10) 7 

Specificity (10) 99 

AUC 0.75 (0.71-0.8) 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

quarter mile; 
limitations in 
performing 
heavy 
housework; 
IADL 
disability in 
shopping; 
IADL 
disability in 
managing 
money; ADL 
disability in 
walking 
across the 
room; IADL 
disability in 
doing light 
housework; 
ADL disability 
in bathing or 
showering 

Table 84: Ng 2012 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=97258 Older adults (aged 65 or older; 
mean age 76.1 years), 
community-dwelling 

 

VES-13 AUC 0.77 2 years USA  Risk of bias 
– very high 
due to 
patient 
selection, 

VES-13, score 
model 

 

AUC 0.74 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Random sample of Medicare 
beneficiaries. Survey with 
telephone follow-up 

 

Inclusion: aged 65 or older; 
completed survey; with data 
available on health and 
functional status in 2005 and 
on death status in the 
following 2 year period  

 

Mortality n=7433 (7.6%) 

Items scored on 0-
10 scale, rather 
than dichotomous 
yes/no 

analysis 

Table 85: Pilotto 2008 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

Total 
n=1695 

 

Develop
ment 
cohort 
n=838 

 

Validatio
n cohort 
n=857 

Older adults (aged 65-100; mean age 
development cohort 79.2±7.2, 
validation 78.3±7.1), hospitalised 

 

Inclusion criteria: all patients aged 65 
or older consecutively admitted to 
the Geriatric Unit of a hospital in Italy 
due to acute disease or relapse of a 
chronic disease; ability to provide 
informed consent or availability of a 
proxy for informed consent and 
willingness to participate in the 
study; complete CGA during 

Multidimensi
onal 
Prognostic 
Index (MPI) 

 

Defines 3 
levels of risk 
based on 
clinical, 
functional , 
cognitive, 
nutritional 
and social 

AUC 0.751 

(0.70-0.80) 

 

 

 

1 year Italy Minister
o della 
Salute, 
IRCCS 
Researc
h 
Program
me 

Risk of bias 
– high due 
to analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

hospitalisation  parameters 

Table 86: Radley 2008 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=43811 Older adults (aged 65-99; 85% aged 
75 or older), hospitalised with hip 
fracture 

 

Female 77% 

‘Non-Black’ 96% 

 

20% sample of the 1998-2000 
MedPar and Part B evaluation and 
management claims files 

Romano CCI 

 

Used ICD-9-
CM codes to 
assign 
indicator flags 
for common 
chronic 
conditions; 
addition of MI 
to CCI 

C-statistic 0.72 1 year USA National 
Institute 
on 
Aging. 
National 
Institute 
for 
Arthritis, 
Musculo
skeletal 
and Skin 

Risk of bias 
– high due 
to analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

 

Inclusion: aged 65-99; Medicare 
enrolees eligible for Medicare parts A 
and B at time of index fracture; index 
fracture was defined as first 
hospitalisation in 1999 with primary 
diagnosis of hip fracture or any 
hospitalisation in 1999 with evidence 
of surgical hip fracture repair 

 

Exclusion: enrolled in a Medicare 
health maintenance organisation 

Clinical 
Classification 
Software (CCS) 

 

Classifies ICD-
9-CM codes 
into 259 
categories 

C-statistic 0.76 Diseases 

Table 87: Rockwood 2005 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=2305 Older adults (aged 65 years or older), 
community-dwelling or living in a 
care facility 

 

5 year follow up of Canadian Study of 
Health and Aging (CSHA)-2. 

 

Cumulative 
Illness Rating 
Scale (CIRS) 

 

Rates 14 
body systems 
on a four-
point severity 
scale 

AUC 0.58 5 years Canada National 
Health 
Researc
h 
Develop
ment 
Program 
of 
Health 
Canada; 
Queen 
Elizabeth 
II 

Risk of bias 
– high due 
to patient 
selection, 
sample 
size/particip
ant flow 
and analysis 

 

CSHA-3 
Clinical Frailty 
Scale 

 

AUC 0.7 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

7 item Researc
h 
Foundati
on 

CSHA- 3 
Frailty Index 

 

Counts 70 
clinical 
deficits, 
including 
functionality, 
cognitive 
impairment, 
chronic 
conditions 
including 
features of 
mental illness 

AUC 0.69 

CSHA 
Function 
scale 

 

Scores the 
patient on 12 
ADLs/IADLs 
as either 0 
(patient is 
independent 
in carrying 
out this ADL), 
1 (needs 

AUC 0.68 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

assistance) or 
2 (is 
incapable) 

CSHA rules-
based 
definition of 
frailty 

 

Categorises 
subjects as 0 
(having no 
cognitive or 
functional 
impairment), 
1 (isolated 
urinary 
incontinence)
, 2 
(dependent 
on 1 ADL or 
having a 
diagnosis of 
cognitive 
impairment 
without 
dementia), 3 
(dependent 
in at least 2 
ADLs, having 
a mobility 
impairment 

AUC 0.66 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

or having a 
diagnosis of 
dementia) 

Modified 
Mini-Mental 
State 
Examination 
(3MS) 

 

Score of 77 or 
less indicates 
cognitive 
impairment 

AUC 0.64 

Table 88: Sancarlo 2011 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=4412 Older adults (aged 65-100; mean age 
78.1±7.1 years), hospitalised 

 

Female 51.8% 

 

Inclusion: aged 65 or older; admitted 
to geriatric unit of hospital due to 
acute disease or relapse of chronic 
disease; complete CGA during 
hospitalisation; ability to provide 
informed consent or availability of 
proxy consent 

MPI 

 

Defines 3 
levels of risk 
based on 
clinical, 
functional , 
cognitive, 
nutritional 
and social 
parameters 

AUC 0.7173 

(0.6970-0.7375) 

1 year Italy Minister
o della 
Salute, 
Italy; 
IRCCS 
Researc
h 
Program
me; 
National 
Institute 
of Aging, 

Risk of bias 
– high due 
to analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Baltimor
e, USA 

Table 89: Sancarlo 2012 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=654 Older adults (aged 66-99; mean age 
79.34±6.5), hospitalised 

 

TIA 100% 

Hypertension 62% 

Dyslipidemia 32% 

Atrial fibrillation  13.1% 

Ischemic heart disease 6.9% 

Peripheral vascular disease 2% 

HF 1.8% 

 

Women 53.2% 

 

Admitted to geriatric care unit of one 
hospital in Italy, due to acute disease 
or relapse of chronic disease 

 

Inclusion: aged 65 years or older; 
diagnosis of TIA; ability to provide 
consent or availability of proxy 
consent; completed CGA performed 
during hospitalisation 

MPI 

 

Defines 3 
levels of risk 
based on 
clinical, 
functional , 
cognitive, 
nutritional 
and social 
parameters 

AUC 0.751 

(0.697-0.806) 

1 year Italy Minister
o della 
Salute, 
IRCCS 
Researc
h 
Program
me 

Risk of bias 
– high due 
to analysis 

C-statistic 0.749 

(0.698-0.801) 
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Table 90: Schneeweiss 2001 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=14116
1 

Older adults (aged 65 years or older; 
mean age 75.4±6.7) with 
hypertension (100%), community-
dwelling 

 

Female 58% 

 

Inclusion: all British Columbia 
residents aged 65 or older; filled at 
least one prescription for an 
angiotensin-converting enzyme 
inhibitor or calcium channel blocker 
from 1995-1997 

CDS-1 

 

Medications 
listed for 
following 
diseases:  
coronary and 
peripheral 
vascular 
disease; 
epilepsy; 
hypertension, 
HIV; TB; 
rheumatologic 
conditions; 
hyperlipidaemi
a; 
malignancies 
Parkinson’s 
disease; renal 
disease; ESRD; 
cardiac 
disease, CHF; 
diabetes; 
glaucoma; 
cystic fibrosis; 
liver failure; 
acid peptic 
disease; 
transplantatio
n; respiratory 

C-statistic 0.659 1 year Canada Drug 
Informat
ion 
Associati
on, 
Pennsylv
ania. 
Pharmac
are, 
Ministry 
of 
Health 
of British 
Columbi
a 

Risk of bias 
– high due 
to sample 
size/particip
ant flow 
and analysis 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

illness; thyroid 
disorders; 
gout; Crohn’s 
and ulcerative 
colitis; pain; 
inflammation; 
depression; 
psychotic 
illness; bipolar 
disorder; 
anxiety and 
tension 

CDS-2 

 

Includes: sex; 
age; weighted 
medication 
use. 
Medications 
listed for 
following 
diseases:  
coronary and 
peripheral 
vascular 
disease; 
epilepsy; 
hypertension, 
HIV; TB; 
rheumatologic 
conditions; 
hyperlipidaemi

C-statistic 0.663 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

a; 
malignancies 
Parkinson’s 
disease; renal 
disease; ESRD; 
cardiac 
disease, CHF; 
diabetes; 
glaucoma; 
cystic fibrosis; 
liver failure; 
acid peptic 
disease; 
transplantatio
n; respiratory 
illness; thyroid 
disorders; 
gout; Crohn’s 
and ulcerative 
colitis; pain; 
inflammation; 
depression; 
psychotic 
illness; bipolar 
disorder; 
anxiety and 
tension 

Deyo CCI 

(uses ICD-9-
CM codes) 

C-statistic 0.694 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Deyo CCI 
(calculated 
using ICD-9 
codes from 
hospital 
discharge) 

C-statistic 0.656 

D’Hoore CCI 

(uses ICD-9-
CM codes) 

C-statistic 0.675 

D’Hoore CCI 

(calculated 
using ICD-9 
codes from 
hospital 
discharge) 

C-statistic 0.651 

Romano CCI 

(uses ICD-9-
CM codes) 

C-statistic 0.696 

Romano CCI 

(calculated 
using ICD-9 
codes from 
hospital 
discharge) 

C-statistic 0.657 

Ghali CCI 

(uses ICD-9-
CM codes) 

C-statistic 0.649 

Ghali CCI 

(calculated 
using ICD-9 

C-statistic 0.618 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

codes from 
hospital 
discharge) 

Table 91: Widagdo 20151303 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
longit
udinal 

n=2087 

 

Frailty 
phenoty
pe 
n=1566 

Simplifie
d frailty 
phenoty
pe 
n=1173 

Frailty 
Index 
n=2087 

Prognost
ic Frailty 
Score 
n=1485 

Older adults (aged 70 years or over; 
mean age 77±6) 

 

Male/female ratio 1:1 

 

Living in care facility 3.3% 

 

Used data from Australian 
Longitudinal Study of Ageing, which 
contains 11 waves of data from 1992-
2010. Outcome data were obtained 
from wave 3 data. 

 

Mortality - 

Frailty phenotype n=205 (13.1%) 

Simplified frailty phenotype n=122 
(10.4%) 

Frailty Index n=346 (16.6%) 

Prognostic Frailty Score n=188 
(12.7%) 

Frailty 
phenotype 

 

5-item: 
unintentional 
weight loss, 
low grip 
strength, self-
rated 
exhaustion 
(assessed 
using 2 
questions 
from the 
Centre of 
Epidemiologic 
Studies 
Depression 
(CES-D) Scale, 
low physical 
activity 
(assessed 
using a 

Sensitivity 20.9 3 year Australia US 
National 
Institute 
of 
Health, 
South 
Australia
n 
governm
ent, 
Flinders 
Universit
y, other 
NGOs 

Risk of bias 
– high due 
to outcome 
and/or 
sample 
size/particip
ant flow 

Specificity 93.1 

AUC 0.57 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

question on 
walking for 
exercise or 
recreation in 
past 2 weeks 
and slow 
walking time) 

Simplified 
frailty 
phenotype 

 

3-item: 
unintentional 
weight loss, 
inability to rise 
from a chair 5 
times without 
the use of 
arms, low 
energy level 

Sensitivity 4.9 

Specificity 98.3 

AUC 0.52 

Frailty Index 

 

39-variables: 
Live alone , 
Self-rated 
health, 
Arthritis,  

Asthma, 

History of 
heart attack,  

Hypertension,  

Sensitivity 34.4 

Specificity 85.8 

AUC 0.60 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
2

4
8

 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Migraine, 

Parkinson’s 
disease, 

History of 
stroke, 
Thyroid 
disease, Ear/ 
nose/throat 
problem, 
Mental 
disorder, 

Genito-urinary 
problem, 

Diabetes, 
Cancer, 

Chest pain, 

Constipation, 
Dental 
problem,  
Sleep 
problem, 
Spinal 
problem, 
Hearing 
difficulty, Eye 
trouble, Skin 
problem, 
Hands shaking 
problem, 
Stooping/crou
ching/kneeling 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

problem, 

Difficulty with 
bathing, 

Difficulty with 
personal 
grooming, 

Difficulty with 
dressing 

Difficulty with 
eating, 

Difficulty with 
toileting, 

Difficulty with 
going out, 

Difficulty with 
moving 
around, 

Difficulty with 
laundry/linen, 

Difficulty with 
housework, 

Difficulty with 
preparing 
meal, 

Difficulty with 
using 
telephone, 

Difficulty with 
managing 
money, 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Difficulty with 
using public 
transport, 

Difficulty with 
shopping 

Prognostic 
Frailty Score 

 

9-items: aged 
≥80 years, 
male, low 
physical 
activity (<4 
hours per 
week), 
comorbidity, 
sensory 
deficit, calf 
circumference 
<31cm, IADL 
dependence, 
gait problem, 
health 
pessimism 

Sensitivity 77.1 

Specificity 54.7 

AUC 0.66 

Table 92: Zekry 2012B 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Prosp
ective 
cohor
t 

n=496 Older adults (aged 75 or older), 
hospitalised and discharged 

 

Random sample of patients aged 75 
or older consecutively admitted to an 
acute geriatric hospital were selected 
by randomisation using computer 
generated randomisation table. 

 

Exclusion: mortality before hospital 
discharge 

 

 

CCI, 1987 Pseudo R2 1.9 1 year Switzerla
nd 

 

Swiss 
National 
Science 
Foundati
on; 
Swiss 
Foundati
on for 
Aging 
Researc
h 

Risk of bias 
– very high 
due to 
sample 
size/particip
ant flow 
and analysis 

CIRS-G 

 

Rates 14 body 
systems on a 
five-point 
severity scale 

Pseudo R2 9.3 

ICED 

 

Based on 
presence and 
severity of 19 
medical 
conditions and 
11 physical 
impairments, 
using 2 
subscales- IDS 
and Functional 
Severity (FS) 
scores 

Pseudo R2 2.0 

Kaplan scale 

 

14 medical 
conditions, 
sum weight of 
each disease 

Pseudo R2 4.1 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

GIC 

 

Classifies 
patients into 4 
classes of 
increasing 
somatic 
comorbidity, 
based on 
number of 
diseases and 
severity of 
diseases 
(based on IDS) 

Pseudo R2 8.8 

CDS-1 

 

Medications 
listed for 
following 
diseases:  
coronary and 
peripheral 
vascular 
disease; 
epilepsy; 
hypertension, 
HIV; TB; 
rheumatologic 
conditions; 
hyperlipidaemi
a; 

Pseudo R2 0.2 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

malignancies 
Parkinson’s 
disease; renal 
disease; ESRD; 
cardiac 
disease, CHF; 
diabetes; 
glaucoma; 
cystic fibrosis; 
liver failure; 
acid peptic 
disease; 
transplantatio
n; respiratory 
illness; thyroid 
disorders; 
gout; Crohn’s 
and ulcerative 
colitis; pain; 
inflammation; 
depression; 
psychotic 
illness; bipolar 
disorder; 
anxiety and 
tension 
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Table 93: Zeng 2014 

Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Retro
specti
ve 
cohor
t 

Total 
n=1412
4 

 

Develop
ment 
cohort 
n=961 

 

Validati
on 
cohort 
n=1316
3 

Older adults (aged 65 or older) with 
multimorbidity (100% 3 or more 
chronic conditions). 

 

Inclusion criteria: aged 65 or older; 
enrolled in a health plan for at least a 
year; had 3 or more of 10 common 
chronic conditions. Development 
cohort responded to a survey 
assessing factors potentially 
associated with health outcomes. 
Validation cohort was not surveyed.  

Quan CCI  

(used ICD-10 
codes) 

(score 1 year 
before) 

  

C-statistic 0.799 1 year USA Agency 
for 
Healthca
re 
Researc
h and 
Quality  

Risk of bias 
– very high 
due to 
patient 
selection 
and analysis 

Quan 
cumulative 
CCI  

(score over 
10 years) 

C-statistic 0.782 10 year 

Quan 
baseline CCI  

(first CCI, 
within 10 
year period)  

C-statistic 0.770 10 year 
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Study 
type 

Number 
of 
patients Patient characteristics Risk tool 

Outcome 
measures  Effect sizes 

Length of 
follow-up Country 

Source 
of 
funding Comments 

Quan CCI 
trajectory: 
linear model 
(modelled 
using growth 
curve models 
to fit each 
individuals’ 
CCI measures 
using 
available data 
in 10 year 
period) 

C-statistic 0.77 10 year 

H.2.5 Polypharmacy: unplanned hospital admissions 

Table 94: Pozzi 2010989 

Reference Pozzi 2010989 

Study type and 
analysis 

Prospective cohort study 

Cox proportional hazard regression models 

Number of 
participants 

and characteristics 

n=788 

 

Italy 

 

Older adults (aged 65 years or over; mean age 73±6.8) 

Community-dwelling 

M/F ratio: 43:57 

 

Inclusion criteria: aged ≥65 years; community-dwelling; recorded in the City Registry Office of Dicomano, Italy 
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Reference Pozzi 2010989 

Exclusion criteria: living in a care facility 

 

Recruitment/selection of patients: not stated 

Prognostic 
variable(s) 

Polypharmacy (≥5 drugs) 

Outcomes and 
effect sizes 

Hospitalisation (4-8 years) n= 634 (80.5%) 

Polypharmacy (≥5 drugs) – hospitalisation (4-8 years): unadjusted HR 1 (0.78 – 1.28) 

Comments Study attrition not reported. 

Risk of bias Low 

Table 95: Spector 20131141 

Reference Spector 20131141 

Study type and 
analysis 

Retrospective cohort study 

Fine and Grey competing risks proportional hazards regressions. This method estimates the effect of risk factors on the sub hazard function 
accounting for the presence of competing risks. 

Number of 
participants 

and characteristics 

n=62 745 

 

USA 

 

Older adults (aged 65 years or over; 46% over 85) 

Living in care facility 

M/F ratio: 31:69 

 

Comorbid conditions 

diabetes 32% 

congestive heart failure 25% 

asthma or COPD 21% 

cardiac dysrhythmia 18% 

peripheral vascular disease 10% 
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Reference Spector 20131141 

renal disease 9% 

 

Inclusion criteria: long-stay care facility residents (stay 90 days or longer) 

Exclusion criteria: end-stage disease; received hospice; had ‘do not hospitalise’ order 

 

Recruitment/selection of patients: Main source of data was the Nursing Home Stay File, a sample of residents in 10% nursing homes in the US 
(2006-2008). The Nursing Home Stay File links a subset of Minimum Data Set (MDS) assessment data to inpatient claims data for both short and 
long-stay nursing home residents. New admissions between 10/1/06 and 7/1/2008 who remained in nursing home for at least 90 days were 
identified. As they only had data on hospitalisation until the end of 2008, for residents admitted on 7/1/2008 hospital data was only collected for 
3 months. 

Prognostic 
variable(s) 

Polypharmacy (5-9 drugs) 

Polypharmacy (10-14 drugs) 

Polypharmacy (≥15 drugs) 

Outcomes and 
effect sizes 

Ambulatory care sensitive conditions (n=6165) – conditions where hospitalisation could be avoided when good outpatient care is provided 

Polypharmacy (5-9 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.099 (0.963 – 1.254) 

Polypharmacy (10-14 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.241 (1.088 – 1.417) 

Polypharmacy (≥15 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.411 (1.224 – 1.626) 

 

Additional nursing home sensitive avoidable conditions (n=7595) - conditions where hospitalisation could be avoided when good nursing home 
patient care is provided 

Polypharmacy (5-9 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.192 (1.068 – 1.330) 

Polypharmacy (10-14 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.329 (1.189 – 1.486) 

Polypharmacy (≥15 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.423 (1.261 – 1.607) 

 

Nursing home ‘unavoidable’ conditions (n=9320) - conditions where hospitalisation could not be avoided 

Polypharmacy (5-9 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.206 (1.091 – 1.332) 

Polypharmacy (10-14 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.388 (1.253 – 1.537) 

Polypharmacy (≥15 drugs) – hospitalisation (3 – 25 months): sub hazard risk ratio 1.376 (1.231 – 1.538) 

Comments Concerns about outcome measurement; categorisation of hospitalisations into ambulatory care sensitive, nursing home sensitive and 
‘unavoidable' nursing home hospitalisation not clearly defined, may not be a valid definition of outcome. Study attrition not reported 
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Reference Spector 20131141 

Risk of bias Low 

H.2.6 Polypharmacy: health-related quality of life 

None. 

H.2.7 Polypharmacy: admission to care facilities  

Table 96: Zuckerman 2006  

Reference Zuckerman 20061352 

Study type and 
analysis 

Retrospective cohort study 

Continuous time proportional hazards model for interval-censored data 

Number of 
participants 

and characteristics 

n= 487 383 

 

USA 

 

Older adults (aged 65 years or over; 7.9% over 85) 

Community-dwelling 

M/F ratio: 45:55 

 

Comorbid conditions 

Dementia 2.9% 

Depression 2.1% 

 

Inclusion criteria: aged 65 years or over; privately insured covered by employer-sponsored Medicare supplemental benefit plans by at least 1 year 

Exclusion criteria: previous nursing home admission; without prescription coverage; periods in observation period with no supplemental 
insurance or no prescription drug coverage 

 

 Recruitment/selection of patients: MarketScan Medicare Supplemental and Coordination of Benefits database, produced by Thomson Medstat. 
A cohort was assembled from 3 years (2000 – 2002) of MarketScan data. 
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Reference Zuckerman 20061352 

Prognostic 
variable(s) 

Polypharmacy (≥13 drugs) 

Outcomes and 
effect sizes 

Polypharmacy (≥13 drugs) – admission to care facility (2 years): unadjusted RR 3.31 (3.11 – 3.52) 

Comments None 

Risk of bias Low 

H.2.8 Polypharmacy: mortality  

Table 97: Ahmad 2005 

Reference Ahmad 200514 

Study type and 
analysis 

Retrospective cohort study 

Cox Regression with a Genetic Algorithm 

Number of 
participants 

and characteristics 

n= 1042 

 

England 

 

Older adults (aged 65 years or over; mean 75.21) 

Community-dwelling 

M/F ratio: not reported 

 

Inclusion criteria: aged 65 years and over; living within the survey areas 

Exclusion criteria: living in care facility 

 

Recruitment/selection of patients: Nottingham Longitudinal Study of Activity and Aging. Using electoral ward-level statistics from the 1981 census, 
three areas of greater Nottingham were combined to provide a study population whose demographic composition (as regards age, sex, social class, 
ethnicity and proportion of elderly people living alone) reflected the average national pattern for England and Wales. With the consent and co-
operation of these general practitioners, Nottinghamshire Family Practitioner Committee age-sex lists were used to identify all patients aged 65 
years and over within the survey areas. A total of 8409 elderly people were identified from which 1299 eligible individuals (those alive and still 
living at the address provided) were randomly selected for interview. 
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Reference Ahmad 200514 

Prognostic 
variable(s) 

Number of drugs (continuous) 

Outcomes and 
effect sizes 

Mortality (15 year) n= 741 (71%) 

 

Number of drugs (continuous) – mortality (15 year): unadjusted HR 1.177 (1.129 – 1.226) 

Comments Study response rate and attrition not reported 

Risk of bias Low 

Table 98: Espino 2006 

Reference Espino 2006408 

Study type and 
analysis 

Longitudinal study 

Cox proportional hazards regression models 

Number of 
participants 

and characteristics 

n=3050 

 

USA 

 

Older adults (aged 65-99) 

Community-dwelling 

M/F ratio: 42:58 

 

Inclusion criteria: adults aged 65-99 years; Mexican American  

Exclusion criteria: none stated 

 

Recruitment/selection of patients: Hispanic Establish Populations for Epidemiologic Studies of the Elderly (EPESE). Probability sampling was used to 
represent the Mexican American older adult population residing in Texas, New Mexico, Colorado, Arizona and California.  

Prognostic 
variable(s) 

Polypharmacy (≥5 drugs) 

Outcomes and 
effect sizes 

Mortality (8 year) n= 950 (30.8%) 
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Reference Espino 2006408 

Polypharmacy (≥5 drugs) - mortality (8 year): unadjusted HR 1.51 (1.28 – 1.8) 

Comments Study response rate and attrition not reported 

Risk of bias Low 

Table 99: Gnjidic 2012 

Reference Gnjidic 2012494 

Study type and 
analysis 

Prospective cohort study 

Logistic regression model 

Receiver operating characteristics (ROC) curve analyses were used to calculate the area under the curve (AUC) 

Number of 
participants 

and characteristics 

n=1705 

 

Australia 

 

Older males (aged 70 years or over) 

Community-dwelling 

 

Mean number of comorbidities 1.8±1.5 

 

Inclusion criteria: aged 70 years or older; living in specific study area in Sydney, Australia 

Exclusion criteria: living in care facility 

 

Recruitment/selection of patients: Australian Electoral Roll was chosen as a sampling frame. Invitation letter were sent to 3627 men and 3005 men 
responded. 2815 eligible men were contacted and 1511 (54%) participated in the study. An additional 194 men volunteered independently of the 
invitation letter. 

Prognostic 
variable(s) 

Polypharmacy (≥5 drugs) 

Number of drugs (continuous) 

Outcomes and 
effect sizes 

Mortality (6 years) n=305 (17.9%) 

 

Polypharmacy (≥5 drugs) – mortality (6 years): sensitivity 0.51, specificity 0.65 (AUC 0.61) 
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Reference Gnjidic 2012494 

Number of drugs (continuous) – mortality (6 years): unadjusted OR 1.15 (1.11 – 1.2) 

Comments Study response rate and attrition not reported.  

Baseline characteristics of participants not fully reported. 

Risk of bias Low 

Table 100: Gomez 2015 

Reference Gomez 2015500 

Study type and 
analysis 

Prospective cohort study 

Cox proportional hazards model 

Number of 
participants 

and characteristics 

n=5052 

 

Spain 

 

Older adults (aged 65 years or over) 

Community-dwelling 

 

Comorbidity index means (SD) ranging from 0.6 (1.2) in 0 drug group to 2.4 (1.9) in the polypharmacy group. 

 

Inclusion criteria: aged 65 years or older; living in specific study area in Spain 

 

Recruitment/selection of patients: Data from the Neurological Disorders in Central Spain study, survey area of 3 communities, lists of residents 
from population registers. 6395 adults were mailed surveys, 5914 were deemed eligible for screening, 5278 were screened, the remainder 
declined, could not be located or had died. Of the 5278 screened, 217 were excluded as they had no data on daily drugs and 9 were excluded 
because they had missing data on death status. 

 

Prognostic 
variable(s) 

Polypharmacy (≥6 drugs) 

Number of drugs (continuous) 

Outcomes and 
effect sizes 

Mortality (median follow-up 6.5 years) n=2550 (50.5%) 
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Reference Gomez 2015500 

Polypharmacy (≥6 drugs) vs no medication – mortality (6.5 years): unadjusted HR 2.78 (2.36-3.27) 

Number of drugs (continuous) – mortality (6.5 years): unadjusted HR 1.16 (1.14-1.18) 

Comments Baseline characteristics of participants not fully reported. 

Risk of bias Low 

Table 101: Jyrkka 2009 

Reference Jyrkka 2009667 

Study type and 
analysis 

Prospective cohort study 

Cox proportional hazards model 

Number of 
participants 

and characteristics 

n= 601 (first cohort n=601, second cohort n=339) 

 

Finland 

 

Older adults (aged 75 years or older) 

Community-dwelling or living in care facility 

 

First cohort (1998-2002): 

Aged 85 years or older 28% 

Living in care facility 13% 

M/F ratio: 26:74 

 

Second cohort (2003-2009): 

Aged 85 years or older 50% 

Living in care facility 14% 

M/F ratio: 25:75 

 

Inclusion criteria: aged ≥75 years; living in city of Kupio, Finland at the time of recruitment on 1 January 1998 

Exclusion criteria: none stated 
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Reference Jyrkka 2009667 

Recruitment/selection of patients: participants were randomly selected from all eligible inhabitants. Participation rate 86% (n=15 died before 
examination; 84 refused to participate). At follow up in 2003, 262 participants had been lost (n=233 died, n=29 refused to participate or could not 
be contacted) 

Prognostic 
variable(s) 

Polypharmacy (6-9 drugs) 

Polypharmacy (≥ 10 drugs) 

Outcomes and 
effect sizes 

First cohort: 

Mortality n=221 (37%) 

Polypharmacy (6-9 drugs) – mortality (4 years): unadjusted HR 1.3 (0.92 – 1.83) 

Polypharmacy (≥ 10 drugs) – mortality (4 years): unadjusted HR 2.53 (1.83 – 3.48) 

 

Second cohort: 

Mortality n=137 (40%) 

Polypharmacy (6-9 drugs) – mortality (4 years): unadjusted HR 1.95 (1.22 – 3.12) 

Polypharmacy (≥ 10 drugs) – mortality (4 years): unadjusted HR 3.71 (2.33 – 5.9) 

Comments Baseline characteristics of participants not fully reported. 

Risk of bias Low 

Table 102: Krause 2007 

Reference Krause 2007712 

Study type and 
analysis 

Prospective cohort study 

Cox proportional hazards regression 

Number of 
participants 

and characteristics 

n= 5888 

 

USA  

 

Older adults (aged 65 years or over) 

Community-dwelling 

M/F ratio: not stated 
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Reference Krause 2007712 

Inclusion criteria: 65 years or over at the time of examination; were expected to remain in the area for the next three years; were able to give 
informed consent and did not require a proxy respondent at baseline.  

Exclusion criteria: living in care facility; wheelchair-bound in the home at baseline or were receiving hospice treatment; radiation therapy or 
chemotherapy for cancer  

 

Recruitment/selection of patients: Cardiovascular Health Study. Recruited from 4 US communities 

Prognostic 
variable(s) 

Number of drug classes (continuous) 

Outcomes and 
effect sizes 

Number of drug classes (continuous) - mortality (8 year): unadjusted HR 1.19 (1.15 – 1.22) 

Comments Study response rate and attrition not reported.  

Risk of bias Very high due to study participation, study attrition, prognostic factor measurement 

 

Table 103: Md Yusof 2010 

Reference Md Yusof 2010842 

Study type and 
analysis 

Prognostic cohort study 

Cox regression method 

Number of 
participants 

and characteristics 

n=113 

 

England 

 

Older adults (aged 64 years or over) 

Community-dwelling 

M/F ratio: 43:57 

 

Inclusion criteria: aged 64 years or over; lived independently; able to travel for routine medical assessment at Age and Cognitive Performance 
Research Centre (ACPRC) 

Exclusion criteria: none stated 
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Reference Md Yusof 2010842 

 

Recruitment/selection of patients: data were obtained from the ACPRC volunteer panel, a group of over 6000 older adults across Greater 
Manchester. Volunteers were invited to take part in the study. 

Prognostic 
variable(s) 

Number of drugs (continuous) 

Outcomes and 
effect sizes 

Mortality (7 years) n=20 (17.7%) 

 

Number of drugs (continuous) - Beta coefficient: 0.231; Exp(β coefficient) = 1.26 

Comments Inclusion/exclusion criteria not adequately described. 

Risk of bias Low 

 

Table 104: Pozzi 2010 

Reference Pozzi 2010989 

Study type and 
analysis 

Prospective cohort study 

Cox proportional hazard regression model 

Number of 
participants 

and characteristics 

n=788 

 

Italy 

 

Older adults (aged 65 years or over; mean age 73±6.8) 

Community-dwelling 

M/F ratio: 43:57 

 

Inclusion criteria: aged ≥65 years; community-dwelling; recorded in the City Registry Office of Dicomano, Italy 

Exclusion criteria: living in a care facility 

 

Recruitment/selection of patients: study enrolled entire community-dwelling elderly population recorded in the City Registry Office 1995 and 1999 
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Reference Pozzi 2010989 

Prognostic 
variable(s) 

Polypharmacy (≥5 drugs) 

Outcomes and 
effect sizes 

Mortality (4-8 years) n= 271 (34.4%) 

 

Polypharmacy (≥5 drugs) – mortality (4-8 years): unadjusted HR 2.21 (1.69 – 2.91) 

Comments Study attrition not reported.  

Risk of bias Low 

 

Table 105: Richardson 2011 

Reference Richardson 20111018 

Study type and 
analysis 

Prospective cohort study 

Survival analysis: Cox proportional hazard regression model 

Number of 
participants 

and characteristics 

n=12423 

 

England and Wales 

 

Older adults (aged 65 years or over; 10% aged over 85) 

Community-dwelling (96%) or living in care facility (4%) 

M/F ratio: 37:63 

 

Inclusion criteria: aged 65 years or over; primary care physician in one of the participating centre in Newcastle, Nottingham, Oxford, 
Cambridgeshire or Gwynedd 

Exclusion criteria: none stated 

 

Recruitment/selection of patients: population was derived from patient lists of primary care physicians in specific urban and rural areas and 
included people living in care facilities. Samples were stratified to recruit 2500 participants at each centre and equal numbers of those aged 65-74 
years and ≥75 years. The overall response rate was 82% 

Prognostic Polypharmacy (≥ 5 drugs) 
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Reference Richardson 20111018 

variable(s) 

Outcomes and 
effect sizes 

Mortality (18 years) n=9225 (75%) 

 

Polypharmacy (≥ 5 drugs) - mortality (18 years), men: unadjusted HR 2 (1.82 – 2.19) 

Polypharmacy (≥ 5 drugs) - mortality (18 years), women: unadjusted HR 1.79 (1.67 – 1.93) 

Comments Study response rate and attrition not reported.  

Risk of bias Low 

Table 106: Wang 2015 

Reference Wang 20151018,1280 

Study type and 
analysis 

Prospective cohort study 

Survival analysis: logistic regression 

Number of 
participants 

and characteristics 

n=1562 

 

China 

 

Older adults (aged 80 years or over; mean age 85.2, range 80-104) 

Community-dwelling 

M/F ratio: not reported 

 

Inclusion criteria: aged 80 years or over; leaders of Chinese People’s Liberation Army, stable clinical status 

Exclusion criteria: advanced disease (cancer or non-cancer), initial estimate of life expectancy <3 months,  

 

Recruitment/selection of patients: population was derived the geriatric outpatient clinic on routine check-up in the South Building of Chinese PLA 
hospital in 2009. 

Prognostic 
variable(s) 

Polypharmacy (continuous) 

Outcomes and 
effect sizes 

Mortality (5 years) number of deaths not reported 
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Reference Wang 20151018,1280 

Polypharmacy (continuous) - mortality (5 years): unadjusted OR 1.19 (1.12 – 1.23) 

Comments Study response rate and attrition not reported.  

Risk of bias Low 

 

H.3 Frailty 

Table 107: Auyeung 2014 

Study Auyeung 2014 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (4000) 

Country and setting Hong Kong 

Funding Funded by the Jockey Club Charities Trust, the S H Ho Centre for gerontology and geriatrics, the Chines University of Hong 
Kong, and the Hong Kong Research Grant Council 

Duration of study 3 years 

Age, gender, ethnicity Age: Older adults (mean age 72 years, SD = 5.15). Gender: 2000 male, 2000 female. Ethnicity: Chinese 

Patient characteristics Community dwelling older adults recruited as part of a study on bone density in older Chinese adults. People were excluded if 
they were unable to walk without the assistance of another person, had had a bilateral hip replacement, were not competent 
to give informed consent, and had medical conditions that would make it unlikely that they would survive the duration of the 
study (3 years). Population was stratified by age; ages 65-69 years, 70-74 years, and 75 years and over 

Index test  BMI ≤18.5 

 Physical activity as assessed with the Physical activity scale for the elderly (PASE; range 0-361); threshold for frailty 
defined as being in the lowest quintile of sample 

 Grip strength assessed using a dynamometer twice on each side, and maximum reading used; threshold for frailty 
defined as being in the lowest quintile of sample 

 Walking speed (m/s) over 6m distance at normal pace; threshold for frailty defined as being in the lowest quintile of 
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Study Auyeung 2014 

sample 

 Self-reported exhaustion (yes/no) 

Reference standard Modified Fried’s frailty criteria (shrinking defined as BMI <18.5; self-reported exhaustion; weakness defined as grip strength in 
the lowest quintile of sample; low physical activity defined as the lowest quintile in the sample on a questionnaire; slow 
walking speed defined as being in the lowest quintile of sample. Frailty defined as the presence of 3 or more deficits. 

Target condition Frailty 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

 

 

BMI < 18.5 - Males 

 

31.7 

95.7 

 

0.637 

 

 

BMI< 18.5 - Females 

 

22.2 

95.9 

 

0.591 

 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

Self-reported exhaustion - Males 

 

38.5 

95.5 

 

0.670 

Self-reported exhaustion - Females 

 

28.3 

95.1 

 

0.617 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

Grip strength ≤28 kg – Males 

 

89.5 

80.6 

 

0.862 

Grip strength ≤18 kg – Females 

 

84.5 

81.9 

 

0.844 
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Study Auyeung 2014 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

Walking speed ≤0.89 m/s – Males 

 

82.7 

83.1 

 

0.826 

Walking speed ≤0.78 m/s – Females 

 

91.9 

84.5 

 

0.880 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

PASE ≤56.4 – Males 

 

83.7 

83.5 

 

0.849 

PASE  ≤58.8– Females 

 

82.8 

84.7 

 

0.857 

General limitations (according to 
QUADAS 2) 

 

Unclear if blinding of index test/reference standard; general concerns about reference standard; slight deviation 
from usual reference standard (uses BMI to assess unintentional weight loss); composite reference standard 
including index test; thresholds determined from within study sample 

 

Table 108: Boxer 2008a 

Study Boxer 2008a 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (60) 

Country and setting USA; outpatient 

Funding Supported by the General Clinical Research Center 
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Study Boxer 2008a 

Duration of study  

Age, gender, ethnicity Age: Older adults (mean age 77-78 years, SD = 9 - 12). Gender: 43 male, 17 female. Ethnicity: not reported 

Patient characteristics Older adults with congestive heart failure and an ejection fraction ≤40% within the preceding year, recruited from the 
University of Connecticut Health Center Heart Failure Center. Exclusion criteria were intended to exclude people with serious 
end-stage disease of other organ systems, disorders that greatly affected ambulation, and hormonal therapy known to affect 
muscle function. Exclusion criteria were; metastatic, active or advanced cancer; active chemotherapy, radiation treatment, or 
hormonal therapy; systemic rheumatologic or connective tissue disorders; consumption of >3 alcoholic drinks per day; use of 
androgen, oestrogen, dehydroepiandrosterone, or hormone receptor antagonists in the preceding year; or the presence of 
advanced liver disease, renal disease requiring dialysis, Parkinson’s disease, an inability to ambulate, or a myocardial 
infarction within 3-months before the study.  

 

Heart failure class of participants (as determined with New York Heart Association distinctions) were as follows; class I (1%), 
class II (57%), class III (37%) and class IV (5%). Mean ejection fraction = 29% (SD = 8). The reference standard identified 16 
participants (27%) as frail. 

Index test 6-minute walking test: participants were permitted to use a walker or cane as required while the observer recorded 
symptoms such as chest pain, shortness of breath, and leg pain. Low endurance was defined as walking ≤300m 

Reference standard Modified Fried’s frailty criteria (shrinking defined as unintentional weight loss of 4.5kg or more in the last year; exhaustion 
defined as responses to 2 questions from the Center for Epidemiological Studies Depression Scale; weak grip strength; low 
physical activity as assessed using Physical activity scale for the elderly (PASE); slow walking speed on an 8-foot walk. Frailty 
defined as the presence of 3 or more deficits. 

Target condition Frailty 

Results: 

 

TP 

FP 

FN 

TN 

 

Sensitivity 

Specificity 

 

 

15 

11 

1 

33 

 

0.94 

0.75 
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Study Boxer 2008a 

PPV 

NPV  

 

Positive likelihood ratio 

Negative likelihood ratio 

 

General limitations (according to 
QUADAS 2) 

0.58 

0.97 

 

3.75 

0.08 

 

Unclear if blinding of index test/reference standard; only applicable to older adults with heart failure and no significant organ 
failure, unclear if MM; small sample size; general concerns about reference standard; composite reference standard including 
index test; unclear thresholds for some items of reference standard 

Table 109: Castell 2013 

Study Castell 2013 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (1327) 

Country and setting Spain: community 

Funding Funded by the Ministry of Health, Spain, and RETICEF (Red Temática de Investigación Cooperativa en Envejecimiento y 
Fragilidad) 

Duration of study  

Age, gender, ethnicity Age: Older adults ≥ 65 years (mean age 75.4 years, SD = 7.4; range = 65 – 104 years). Gender: 619 male, 708 female. Ethnicity: 
not reported 

Patient characteristics Older adults living in 2 urban neighbourhoods in northern Madrid. A random sample of participants, stratified by sex and 5-
year age groups, was recruited from primary health care centres. 41% of the sample was from a low SES background, 20.2% 
lived alone, 33.8% (N = 461) participants were diagnosed with ≥2 comorbid diseases, 10.5% of participants were disabled, 
55.7% used ≥ 5 medications, and 15.6% had cognitive decline. The reference standard identified in 11.2% (148/1325) 
participants. 

Index test Walking speed: Participants were asked to walk 3 meters at usual pace.  

Reference standard Modified Fried’s frailty criteria (shrinking defined as unintentional weight loss of 5kg or more in the last year or more than 3 
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Study Castell 2013 

kg in the last 3-months; exhaustion defined as responses of ‘frequently or ‘always’ to either of the questions “I felt that 
everything I did was an effort” and “I could not get going” for the last week; weakness measured using grip strength in the 
lowest quintile adjusted by BMI (cut off points were for men: BMI ≤24 and grip strength <18.5 kg; BMI 24 – 28 and grip 
strength < 20 kg; BMI >28 and grip strength <22 kg. For women: BMI ≤29 and grip strength <11 kg; BMI >29 and grip strength 
<12 kg); slowness defined in the same way as the index test; low physical activity as assessed using the Longitudinal Ageing 
Study Amsterdam (LASA) Physical Activity Questionnaire (LAPAQ), which is used to record daily physical activity and physical 
exercise. Cut-offs were the same as those proposed by Fried; <383 kcal/week for men and <270 kcal/week for women). Frailty 
was defined as impairment in 3 or more domains. 

Target condition Frailty 

Results: 

 

TP 

FP 

FN 

TN 

 

Sensitivity 

Specificity 

Threshold = 0.8 m/s 

 

147 

418 

1 

759 

 

0.99 

0.64 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; composite reference standard which included factors related to index 
test; general concerns about reference standard; pop^ not MM although 55% taking ≥5 medications; multiple thresholds 
tested 
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Table 110: Da Cmara 2013 

Study Da Cmara 2013 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (124) 

Country and setting Canada and Brazil: community 

Funding Funded by the National Council for Scientific and Technological Development 

Duration of study 2-months 

Age, gender, ethnicity Age: Older adults (mean age 69.48 years, SD = 2.95; range = 65 – 74 years). Gender: 51 male, 73 female. Ethnicity: not 
reported 

Patient characteristics Older adults living in the community recruited as part of a larger study to increase knowledge about the sex-/gender-mobility 
gap. Participants were recruited from 2 sites; Saint Bruno (Québec, Canada) and in Santa Cruz (Brazil). These sites were 
selected as they represent communities from different socioeconomic backgrounds. Inclusion criteria were adults aged 
between 65-74 years, free of severe activity of daily living (ADL) disability (defined as the inability to carry out any of the 
following activities; bathing, getting out of bed, eating, grooming, or using the toilet). At Santa Crux, a random sample of 
adults was selected from municipal rolls and stratified by mobility (inability to walk a mile or climb 1 flight of stairs) and sex. 
Adults were recruited in Saint Bruno through advertisements in local newspapers and shops. Mean BMI (SD) at Santa Cruz site 
= 26.32 (4.06) and at Saint Bruno = 29.34 (6.62). Proportion of participants at Santa Cruz site = 40.6% and at Saint Bruno = 
26.7%. According to the reference standard, 19.4% of the total sample were frail, and 50% of the sample were pre-frail. A 
higher proportion of participants at the Santa Cruz site were identified as frail (28.1%, as compared with 10% at Saint Bruno). 

Index test The Short Physical Performance Battery: includes tests of gait, balance, and chair stand, with scores for each component 
assessed on a 0 – 4 scale; with 0 representing inability to perform the test and 4 indicates the best performance. For balance, 
participants are asked to maintain their feet side by side, semi-tandem and tandem positions for 10 seconds each. For gait, a 
4-m walk at the participants’ usual pace was timed. For the chair stand test, participants were asked to stand up and sit down 
5 times as quickly as possible. 

Reference standard Modified Fried’s frailty criteria (shrinking defined as unintentional weight loss of 5kg or more in the last year; exhaustion 
defined as responses of ‘occasionally’ or ‘most of the time’ to either of the questions “I felt that everything I did was an 
effort” and “I could not get going in the last week”; weakness defined based on thresholds defined by Fried, and adjusted to 
age and sex; low physical activity defined as being in the lowest gender-specific quintile on the short form from the 
International Physical Activity Questionnaire (cut offs were 299.54 kcal/week for men and 208.82 Kcal/week for women)). 
Frailty was defined as impairment in 3 or more domains, and pre-frailty was defined as impairment in 1 or 2 domains. 
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Study Da Cmara 2013 

Target condition Frailty 

Results: 

 

 

 

 

Sensitivity 

Specificity 

 

Area under the curve 

 

 

Total sample 

Threshold = 9, as derived from the best 
trade-off between sensitivity and 
specificity 

 

0.92 

0.54 

 

0.78 (CI = 0.69 – 0.86) 

Santa Cruz (Brazil) 

Threshold = 9, as derived from the best 
trade-off between sensitivity and 
specificity 

 

0.81 

0.52 

 

0.67 (CI = 0.49 – 0.84) 

Saint Bruno (Canada) 

Threshold = 9, as derived from the best 
trade-off between sensitivity and 
specificity 

 

0.92 

0.80 

 

0.81 (CI = 0.70 – 0.92) 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; general concerns about reference standard; composite reference 
standard including factors related to index test; Threshold determined based on lowest quintile of study population; 1 item of 
reference standard had internal threshold (quintile of study pop^); 50% of study sample had 2 or more comorbidities, this 
was higher (67%) in Saint Bruno cohort than in the Santa Cruz cohort (47%); incomplete data for pre-frailty; differences 
between Canada and Brazil samples, with no clear explanation 

Table 111: Dent 2012 

Study Dent 2012 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (100) 

Country and setting Australia 

Funding Study authors have received funding from industry, government and academic sources 

Duration of study  
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Study Dent 2012 

Age, gender, ethnicity Age: Older adults (mean age 85.2 years, SD = 6.1). Gender: 25 male, 75 female. Ethnicity: not reported 

Patient characteristics Inpatient older adults admitted to the geriatric evaluation and management unit (GEMU) with acute illness. People spent a 
mean of 6 days in hospital prior to admission to GEMU, and a mean of 14.8 days in GEMU 

Index test Mini-nutritional assessment (short form) (BMI measurements and first 6 items of the MNA on food intake, weight loss, 
mobility, psychological problems, and dementia); scores assessed on a scale 0-30. Malnourishment defined as scores of <8 

Reference standard Modified Fried’s frailty criteria (shrinking defined as unintentional weight loss of 4.5kg or more in the last year; exhaustion 
defined as responses to the questions “I felt that everything I did was an effort” and “I could not get going in the last week”; 
weakness defined as grip strength <30kg for males and <18 kg for females; low physical activity defined as yes to all 3 items 
assessing physical activity; slow walking speed defined as >30s or unable to complete 6m. Frailty defined as the presence of 3 
or more deficits. 

Target condition Frailty 

Results: 

 

Sensitivity 

Specificity 

PPV 

NPV  

 

 

Sensitivity 

Specificity 

PPV 

NPV  

 

 

Area under the curve 

 

Standard threshold = ≤7 

0.636 

0.794 

0.857 

0.529 

 

Threshold based on maximum Youden Index = ≤8 

0.803 

0.765 

0.869 

0.667 

 

 

0.802 
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Study Dent 2012 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; general concerns about reference standard; composite reference 
standard including factor related to index test; in patients with acute illness and unclear if MM 

Table 112: Dibari 2014 

Study Dibari 2014 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (1037) 

Country and setting Italy: community 

Funding Supported by the Italian Ministry of Health 

Duration of study  

Age, gender, ethnicity Age: Older adults ≥70 years. Gender: not reported. Ethnicity: not reported 

Patient characteristics A subgroup of older adults recruited as part of a wider study to develop screening programs for identifying frailty in the 
population. Participants who were in long-term care services for the disabled were excluded. Participants received a copy of 
the postal questionnaire (index test) through the post. The participants included in the analysis were those who also 
consented to a Comprehensive Geriatric Assessment (CGA) in their homes, irrespective of the result of the postal 
questionnaire. According to the reference standard, 380 participants (36.6%) were identified as frail.  

Index test A postal questionnaire consisting of 1 disability item and 10 frailty items, all of which required a yes/no response. Frailty items 
were derived from the Sherbrooke Postal Questionnaire (SPG), which identifies people at risk of losing their autonomy on the 
basis of not living alone, taking multiple drugs daily, using assistive walking devices, and having hearing, vision, or memory 
problems. The version used in this study has been adapted and validated elsewhere. The questionnaire is designed to be self-
completed by older adults with limited literacy. Frailty was defined as scoring positive on 4 frailty items and responded no to 
the disability item, indicating non-disabled. 

Reference standard Fried’s phenotype: Frailty was assessed using a CGA and in accordance with Fried’s phenotype model. Study staff, which 
included trained nurses and social workers, performed the CGA in participants’ homes. Frailty was defined as impairment in 
≥3 domains (unintentional weight loss of 5kg in the previous year; poor muscle strength; slow walking speed; exhaustion 
when performing common chores; and 30minutes/day or less of moderate intensity physical activity. Poor muscle strength, 
slow walking speed and exhaustion were all inferred from a score <3 on the repeated chair standing of the SPPB, a score <4 
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Study Dibari 2014 

on the 4-m walk test of the SPPB, and an answer of ‘No’ on the geriatric depression scale item (GDS) ‘do you feel full of 
energy?’, respectively). 

Target condition Frailty 

Results: 

 

 

 

Sensitivity 

Specificity 

 

Sensitivity 

Specificity 

 

 

PPV 

NPV  

 

Area under the curve 

 

Pre-specified threshold = 4 items. The best compromise between sensitivity and specificity was identified as a threshold of 5 
items. 

 

Threshold 4 frailty items 

0.93  

0.27 

Threshold  5 frailty items 

0.71 

0.58 

 

Threshold  5 frailty items 

49.1% 

77.2% 

 

0.695 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of reference standard; general concerns about reference standard; composite reference standard but no 
obvious overlap with index test; multiple thresholds tested, with pre-determined (4) and best (5) reported; unclear if 
population is MM; unclear time interval between index test and reference standard 

Table 113: Hoogendijk 2013 

Study Hoogendijk 2013 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (102) 
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Study Hoogendijk 2013 

Country and setting Netherlands: Primary care 

Funding Supported by The Netherlands Organization for Health Research and Development (ZonMw): Dutch National Care for the 
Elderly Program 

Duration of study  

Age, gender, ethnicity Age: Older adults (>65 years; mean age 78.6 years, range 65-96 years). Gender: 44 male, 58 female. Ethnicity: not reported 

Patient characteristics A subpopulation of older adult people of a primary care practice in Amsterdam who were enrolled in a larger study (the 
Identification of Frail Elderly Study in the Netherlands). People were selected using unclear method and stratified by age, sex 
and GFI score. Three groups were formed; non frail (GFI <2), some frailty (GFI 2 or 3), and moderate to severe frailty (GFI ≥4), 
leading to oversampling of older adults with frailty. According to Fried’s criteria, 11.6% of participants were identified as frail. 
Mean number of chronic diseases = 2.9 (SD = 1.9); mean number of prescribed medicine = 4.1 (SD = 3.2); mean MMSE (0-30) 
= 26.1 (SD = 2.2); mean mobility limitations (0-4) = 0.3 (SD = 0.6). 

Index test  Clinical judgement of the GP: GPs were asked ‘would you consider this patient to be frail, if frailty is defined as a loss 
of resources in several domains of functioning (physical, psychological, social), increasing the risk of adverse 
outcomes?’ (yes/no). 

 Self-rating: people were asked the question ‘how would you rate your health status on a scale from 0 to 10?’. A cut 
off point of 6 or lower was chosen to indicate frailty. 

 Polypharmacy: electronic medical records were used to derive the number of medicine prescriptions for each 
person. A cut off point of 5 or more medications with different Anatomic Therapeutic Chemical classification system 
codes prescribed over the last 6 months was chosen to indicate moderate to major polypharmacy 

 GFI: frailty was defined as a score of ≥4 

 PRISMA7: frailty was defined as a score of ≥3 

Reference standard Fried’s frailty criteria: frailty was defined as impairment in 3 or more domains (weight loss, self-reported exhaustion, 
weakness, slow walking speed, and low physical activity) 

Target condition Frailty 
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Study Hoogendijk 2013 

Results: 

 

Sensitivity 

Specificity 

 

Area under the curve 

Clinical judgement 

 

0.70 

0.77 

 

0.73 

Self-rating 

 

0.85 

0.73 

 

0.79 

Polypharmacy 

 

0.70 

0.73 

 

0.71 

GFI 

 

0.57 

0.72 

 

0.64 

PRISMA7 

 

0.86 

0.83 

 

0.85 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; unclear selection process; sample stratified to include greater proportion 
of individuals with frailty according to 1 of the index tests; general concerns about reference standard 

Table 114: Nunes 2015 

Study Nunes 2015 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (433) 

Country and setting Brazil 

Funding Funded through a master’s fellowship award (Fundação de Amparo à Pesquisa do Estado de São Paulo) 

Duration of study  

Age, gender, ethnicity Age: Older adults (>75 years; mean age 85.7 years, SD = 5.1). Gender: 150 male, 283 female. Ethnicity: not reported 

Patient characteristics Older adults living in the community who were recruited as part of a large multi-centre survey several years’ earlier (original 
sample N = 2143) and re-interviewed as part of a subproject to identify the determining factors of frailty. A majority of the 
sample were multimorbid (63.5%), 37% were identified as frail by the reference standard. Cognitive decline was identified in 
26.1% of the sample, depression in 18.5%, the mean level of education was <3 years, 47.3% expressed experiencing difficulty 
with ≥1 basic activity of daily living, 65.8% expressed experiencing difficulty with ≥1 instrumental activity of daily living. 

Index test Self-report questionnaire derived earlier in the multi-centre survey and validated with this population. Questionnaire contains 
6 items related to the domains of the Fried phenotype model: 
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Study Nunes 2015 

 Weight loss: frailty defined as a loss of >3kg. ‘In the last 12months, did you lose weight without going on any diet? If 
yes, how many kilograms did you lose? Between 1kg and 3kg, or more than 3kg?’ 

 Decreased strength: ‘In the last 12months, do you feel weaker or think your strength has decreased? Yes/no’. 

 Decreased walking speed: ‘Do you think that you are walking more slowly than you did 12-months ago? Yes/no’. 

 Low physical activity: ‘do you think that you are currently performing less physical activity than you did 12-months 
ago? Yes/No’. 

 Self-reported fatigue (2 items): In the past week, how often did you feel that you could not perform daily activities 
(you started something but could not finish)?  Never or rarely (less than 1 day); a few times (1-2 days); sometimes (3-
4 days), most of the time?’ ‘In the past week, how often did the performance of your routine activities require a 
major effort? Never or rarely (less than 1 day); a few times (1-2 days); sometimes (3-4 days), most of the time?’ 

Frailty was defined as scoring positive for 3 or more of the above domains. Unclear from the report whether the 
questionnaire was completed through interview or was completed by the person independently.  

 

Reference standard 
Fried’s frailty criteria. Frailty was defined as impairment in 3 or more domains (mobility assessed using the Short 
Physical Performance Battery Assessing Lower Extremity Function, adjusted for sex and height, with impairment 
defined as being in the highest 20% of the sample; strength assessed using grip strength, stratified by sex and 
BMI, impairment defined as being in the lowest 20% of the cohort; fatigue assessed according to self-reported 
exhaustion on 2 questions (how often in the last week did you feel (1) everything was an effort or (2) you could 
not get going?), with impairment defined as having experienced a symptom sometimes or most of the time during 
the past week; physical activity limitation was assessed with the International Physical Activity Questionnaire 
(IPAQ), stratified by sex, with impairment defined as a score in the lowest quartile of the sample; nutrition 
assessed as any weight loss > 3 kg in the 1 year between surveys). 

 

Target condition Frailty 

Results: 

 

Sensitivity 

Specificity 

 

 

 

 

0.632 

0.716 
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Study Nunes 2015 

General limitations (according to 
QUADAS 2) 

No blinding of the results to each test (reference standard and index test performed in the same assessment, by the same 
interviewer); unclear selection process; general concerns about reference standard 

Table 115: Purser 2006 

Study Purser 2006 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (309) 

Country and setting USA 

Funding Funded by Doris Duke Foundation; Claude D. Pepper Older American’s Independence  
Center 

Duration of study  

Age, gender, ethnicity Age: Older adults (mean age 77 years, SD = 5). Gender: 216 male, 93 female. Ethnicity: “Minority” = 15.9% 

Patient characteristics Inpatient older adults with significant coronary artery disease. Mean number of comorbidities = 3.8 (SD = 1.6): diabetes 
mellitus (36.6%), hypertension (80.3%), hyperlipidemia (75.4%), congestive heart failure (29.4%), COPD (16.8%), 
cerebrovascular disease (19.1%), myocardial infarction (41.7%), depression (24.9%). Prevalence of frailty was 27% according 
to Fried’s frailty criteria and 63% according to CUMULATIVE DEFICIT MODEL deficit model 

Index test Grip strength: no pre-determined threshold; threshold chosen based on AUC curve 

Gait speed (15 feet): no pre-determined threshold; threshold chosen based on AUC curve 

30-second chair stand test: no pre-determined threshold; threshold chosen based on AUC curve 

Reference standard 
Two reference standards used: 

 Fried’s frailty criteria. Frailty was defined as impairment in 3 or more domains (mobility assessed as time 
to walk 4.6m, with impairment defined as being in the lowest 20% of same-gender/height community 
dwelling older adults; strength assessed using grip strength, impairment defined as being in the lowest 
20% of a community based cohort; endurance assessed according to self-reported exhaustion on 2 
questions (how often in the last week did you feel (1) everything was an effort or (2) you could not get 
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Study Purser 2006 

going?), with impairment defined as having experienced a symptom on 3 or more days during the past 
week; physical activity limitation was assessed with the physical function subscale from the Medical 
Outcomes Study Short Form, with impairment defined as a score in the lowest quartile for sex; nutritional 
status, assessed as patient-reported unintentional weight loss > 10 pounds). 

 Cumulative deficit model: Self-reported impairments in 1 or more domains (mobility, ADLs, incontinence, 
cognitive impairment), as indicated by a score of 1 or more on a scale of 0-3 for each domain.  
 

 

Target condition Frailty 

Results: 

 

 

Sensitivity (optimal threshold, 
extracted from plots) 

Specificity (optimal threshold, 
extracted from plots) 

 

Area under the curve 

 

 

Grip strength (Fried as reference 
standard) 

 

0.72 (threshold = 25kg) 

 

0.72 (threshold = 25kg) 

 

 

0.83 

 

 

Gait speed (Fried as reference standard) 

 

0.82 (threshold = 0.65 m/s) 

 

0.82 (threshold = 0.65 m/s) 

 

 

0.89 

30-second chair stand test (Fried as 
reference standard) 

 

0.79 (threshold = 7 stands) 

 

0.79 (threshold = 7 stands) 

 

 

0.78 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; thresholds determined on study sample, general concerns about 
reference standard; composite reference standard that includes factors overlapping with index tests 

Results: 

 

 

Area under the curve 

Grip strength (Cumulative deficit model 
as reference standard) 

 

0.66 

Gait speed (Cumulative deficit model as 
reference standard) 

 

0.70 

30-second chair stand test (Cumulative 
deficit model as reference standard) 

 

0.57 
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Study Purser 2006 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; general concerns about reference standard; composite reference 
standard that includes factors overlapping with index tests; outcome reporting 

Table 116: Savva 2013 

Study Savva 2013 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (1814) 

Country and setting Ireland; community 

Funding Supported by Irish life, the Department for Health and Children, and The Atlantic Philanthropies 

Duration of study  

Age, gender, ethnicity Age: Older adults >65 years (median age 70 years, range = 65-93 years). Gender: 889 male, 925 female. Ethnicity: not 
reported 

Patient characteristics A subgroup of older adults living in the community who were recruited as part of The Irish Longitudinal Study on Ageing 
(TILDA) and attended a health centre assessment as part of the study. The reference standard identified 81 participants 
(4.5%) as frail and 716 participants (39.5%) as pre-frail. 

Index test Timed up and go test (TUG): participants were asked to stand from a seated position, walk 3m at their usual pace, turn 
around, walk back to the chair, and sit down. Walking aids were permitted where required.  

Reference standard Fried’s model of frailty, frailty defined as impairment in 3 or more domains, with thresholds for impairment derived from 
population specific cut-points; weight loss >4.5kg, grip strength (20.5kg for men with BMI<24, 21.5kg for men with BMI 24-26, 
23kg for men with BMI > 26; 11.5kg for women with BMI <23, 13 kg for women with BMIA >23), physical activity 
(international physical activity questionnaire <868 kcal/week for men, <309 kcal/week for women); walking speed 4.88m 
(109.7 cm/s for men less than 173cm, 116.7 cm/s for men taller than 173cm; 100.7 cm/s for those less than 159 cm and 108.4 
cm/s for those taller than 159cm ); exhaustion (a response of sometimes or often to the items ‘I could not get going’ and ‘I 
felt that everything I did was an effort) 

Target condition Frailty 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
2

8
6

 

Study Savva 2013 

Results: 

 

Sensitivity 

 

 

 

 

 

Specificity 

 

 

 

 

 

Area under the curve 

 

 

Frailty 

 

8 seconds = 0.97 

9 seconds = 0.95 

10 seconds = 0.93 

11 seconds = 0.80 

12 seconds = 0.72 

 

8 seconds = 0.18 

9 seconds = 0.42 

10 seconds = 0.62 

11 seconds = 0.78 

12 seconds = 0.86 

 

0.87 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; no pre-determined thresholds for index tests; study population 
thresholds were used for reference standard; general concerns about reference test 

Table 117: Schoon 2014 

Study Schoon 2014 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (593) 

Country and setting Netherlands 

Funding Funded by the National Programme for Elderly Care, which is coordinated and sponsored by ZonMw (Netherlands), 
organisation of health research and development 
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Study Schoon 2014 

Duration of study  

Age, gender, ethnicity Age: Older adults (mean age 76.8 years, range = 70-92 years). Gender: 260 male, 333 female. Ethnicity: not reported 

Patient characteristics Older adults living in the community recruited as part of a study to validate the Two-step Older Persons Screening study (TOS-
study). Six general practitioners recruited patients from their practices, which were located in urban (2 practices), suburban (1 
practice), and rural (3 practices) areas in the Netherlands. People were excluded if they were too ill to be screened, were 
receiving treatment from a geriatrician, or had received a comprehensive geriatric assessment in the past 3-months. People 
were excluded from a specific test if they could not perform it independently or safely. 10% of participants were identified as 
frail by the reference standard, and 43% of the sample were identified as pre-frail. 

Index test  Gait speed 4m (thresholds; 0.76 m/s (based on Fried); 0.80 m/s, 0.90 m/s) 

 Maximum step length (mean of 3 successful steps, corrected for leg length 

 Chair lift – time to rise from a chair x5 without arms 

Reference standard Two reference standards used 

 Cumulative deficit model: Frailty assessed using the frailty index (Mitniski, Mogilner & Rockwood 2001); range 0-1, 
representing the ratio of number of deficits present from a 45-item list included in a CGA; higher=more frail. Frailty 
identified as a score ≥0.25  

 Frailty phenotype – Fried; frailty assessed as impairment on 3 or more domains (5% weight loss, self-reported 
exhaustion (2 items) LASA physical activity questionnaire <393kcal/week for men and <280 kcal/week for women, 
<0.76 m/s gait speed), weak handgrip <30kg males and <18kg females). 

Target condition Frailty 

Results: 

 

 

Area under the curve 

 

 

Gait speed (Cumulative deficit model as 
reference standard) 

 

0.81 (CI = 0.76 – 0.85) N = 518 

Maximum step length (Cumulative 
deficit model as reference standard) 

 

0.77 (CI = 0.72 – 0.81) N = 547 

Chair lift (Cumulative deficit model as 
reference standard) 

 

0.76 (CI = 0.71 – 0.80) N = 540 

General limitations (according to 
QUADAS 2) 

AUC only reported; no thresholds reported for some index tests; general concerns about reference standard; 9% of 
participants were not able to complete chair stand and excluded from analysis; unclear if MM; prevalence rate only reported 
for 1 reference test and evidence suggests different prevalence rates between reference standards 
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Study Schoon 2014 

Results: 

 

 

Sensitivity 

 

 

 

Specificity 

 

 

 

 

Area under the curve 

 

 

Gait speed (Fried as reference standard) 

 

0.90 (threshold = 0.76 m/s) 

0.85 (threshold = 0.80 m/s) 

0.61 (threshold = 0.90 m/s) 

 

0.76 (threshold = 0.76 m/s) 

0.91 (threshold = 0.80 m/s) 

0.96 (threshold = 0.90 m/s) 

 

 

0.92 (CI = 0.87 – 0.96) N = 518 

Maximum step length (Fried as 
reference standard) 

 

Not reported 

 

 

 

Not reported 

 

 

 

 

0.84 (CI = 0.77 – 0.90) N = 547 

Chair lift (Fried as reference standard) 

 

 

Not reported 

 

 

 

Not reported 

 

 

 

 

0.81 (CI = 0.75 – 0.88) N = 540 

General limitations (according to 
QUADAS 2) 

AUC only reported for some index tests; no thresholds reported for some index tests; multiple thresholds tested for 1 index 
test; general concerns about reference standard; 9% of participants were not able to complete chair stand and excluded from 
analysis; unclear if MM; prevalence rate only reported for 1 reference test and evidence suggests different prevalence rates 
between reference standards; overlap between the reference standard and 1 of the index tests 

Table 118: Smets 2014 

Study Smets 2014 

Study type Prospective cohort 

Number of studies (number of 
participants 

1 (290) 

Country and setting Netherlands: General practice 

Funding Funded by VLK (de Vlaamse Lig tegen Kanker) and Interreg IV Grensregio Vlaanderen – Netherlands. 

Duration of study 6-months 
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Study Smets 2014 

Age, gender, ethnicity Age: Older adults (≥70 years; median age 78 years; range = 70 – 97 years). Gender: 105 male, 185 female. Ethnicity: not 
reported 

Patient characteristics Older adult people recruited through general practices in Belgium and the Netherlands. Exclusion criteria were the inability to 
speak Dutch, a formal diagnosis of dementia, a previous diagnosis of invasive cancer (except non-melanoma of the skin), 
current diagnosis of cancer, being too ill to participate or life expectancy shorter than 6-months (based on judgement of the 
attending doctor). No participants were currently residing in a nursing home.  

Index test  Abbreviated Comprehensive Geriatric Assessment (aCGA): 15 questions covering 3 domains (functional status, 
impairment defined as a score ≥1 from 7 items on ADL and IADL; cognitive status, impairment defined as a score ≤6 
from 4 items from the MMSE; and depression, impairment indicated by a score ≥ 2 from 4 items from the GDS-15). 
Frailty defined as impairment in ≥1 

 VES-13: 13 questions covering age, self-rated health status, physical fitness and need for assistance with activities. 
Maximum score = 10; frailty defined as a score ≥3 

 GFI: 15 questions covering mobility, physical fitness, assistance needed with toileting and shopping, poor hearing 
and vision, medicine use, complaints about memory and depression. Maximum score = 15 points; frailty defined as ≥ 
4 

 G8: 8 questions about age, functional status, cognitive status, nutrition and medication use. Maximum score = 17 
points; frailty defined as scores ≤ 14. The specific questions used in the G8 were not used – items were instead 
assessed using similar questions asked at different parts of the interview  

Reference standard Full Comprehensive Geriatric Assessment (CGA): impairments in 2 or more domains (functional status, as defined by a 
problem on at least 2 items from the activities of daily living (ADL) or instrumental activities of daily living (IADL) scale; 
cognition, as indicated by a score of ≤ 23 on the MMSE; depression, as indicated by a score of ≥ 8 on the GDS-15; nutritional 
status, as indicated by a decline in food intake in the previous week or if participants had lost at least 1 kg in weight over the 
last 3-months; and medication use, as indicated by a score of >3 drugs). 

Target condition Frailty 
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Study Smets 2014 

Results: 

 

Sensitivity 

Specificity 

 

PPV 

NPV  

aCGA (≥1 domain) 

 

0.87 

0.64 

 

0.70 

0.84 

VES-13 (≥3) 

 

0.82 

0.79 

 

0.78 

0.82 

GFI (≥4) 

 

0.74 

0.73 

 

0.72 

0.75 

G8 (≤14) 

 

0.75 

0.69 

 

0.70 

0.75 

General limitations (according to 
QUADAS 2) 

Unclear method of recruitment; high rate of missing data; unclear blinding of index test/reference standard; composite 
reference standard with factors overlapping 1 of the index tests; general concerns about reference standard.  

 

 

Table 119: Tribess 2012, Tribess 2013 

Study Tribess 2012, Tribess 2013 

Study type Cross-sectional cohort 

Number of studies (number of 
participants 

1 (624) 

Country and setting Brazil; community 

Funding Funded by Fundação de Amparo à Pesquisa do Estado de Minas Gerais 

Duration of study  

Age, gender, ethnicity Age: Older adults (mean age 71.08 years, range = 60-96 years). Gender: 218 male, 406 female. Ethnicity: not reported 

Patient characteristics Older adults living in the community who were recruited as part of the Population Study of Physical Activity and Aging study. 
95.3% self-reported having 1 or more ‘disease’ (unspecified); 19.9% of participants were identified as frail according to the 
reference standard. 72.7% of participants were retired, 40.3% of participants had a maximum of 2 years’ education and 19.1% 
were illiterate. 16.7% of participants were identified as having mild to moderate cognitive impairment. 
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Study Tribess 2012, Tribess 2013 

Index test  Physical activity – International physical activity questionnaire (IPAQ) adapted for elderly (work, transportation, 
housework/leisure) 

 Age 

Reference standard 
Modified Fried frailty criteria; impairments in 3 or more domains (decreased handgrip strength in the dominant 
hand, adjusted by gender and BMI; weight loss >5% of body weight; reports of exhaustion (1 item); incapacity to 
rise from chair 5 times without arms; <150 min/week physical activity; Brazilian; TRIBESS2012) 

 

Target condition Frailty 

Results: 

 

Sensitivity 

 

 

Specificity 

 

 

Area under the curve 

 

 

Physical activity (N = 622) 

 

Males (threshold 140 minutes/week) = 0.977; Females 
(threshold 145 minutes/week)  = 0.844 

 

Males (threshold 140 minutes/week)  = 0.731; Females 
(threshold 145 minutes/week) = 0.814 

 

Males = 0.90 (CI 0.86 – 0.94); Females = 0.86 (CI 0.85 – 0.92) 

Overall 0.89 (CI 0.86 – 0.91) 

Age (N = 624) 

 

Males (threshold 67 years) = 0.977; Females (threshold 72 
years) = 0.844 

 

Males (threshold 67 years) = 0.320; Females (threshold 72 
years) = 0.814 

 

Males = 0.59 (CI 0.52 – 0.66); Females = 0.72 (CI 0.67 – 0.76) 

 

 

General limitations (according to 
QUADAS 2) 

Unclear if blinding of index test/reference standard; no pre-determined thresholds; unclear if sample is a multimorbid 
population; general concerns about reference standard; overlap between reference standard and 1 of the index tests 
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H.4 Delivering an approach to care that takes account of multimorbidity 

H.4.1 Treatment burden 

Table 120: Gibbons 2013481 

Reference Patient characteristics Questionnaire Performance Comments 

Gibbons 
2013481 

n=610 

 

Age, years (mean ± SD) 
70±10 

 

Gender (M:F): 49:51 

 

Number of exemplar 
conditions (mean ± SD) 
2.3±0.8 

Number of total 
conditions (mean ± SD) 
7.3±3.2 

Patients with 2-5 
comorbidities 34.2% 

Patients with 6-10 
comorbidities 50.2% 

Patients with 11+ 
comorbidities 15.6% 

Disease burden score 
(mean ± SD) 23.5±12.5 

 

Treatment Burden subscale 

 

6 items. All items were rated and 
scored on a 4-point scale from 1 
‘strongly disagree’ to 4 ‘strongly 
agree’. 

 

1. Taking medications for each of my 
conditions has caused me problems 

2. Having more than one condition 
makes my treatments less effective 

3. It is difficult to take all of the 
medications the way I am supposed to 

4. Having more than one condition 
makes it difficult to get the best 
available treatment 

5. I don’t like mixing medications for 
different conditions 

6. I feel so overwhelmed by the 
treatment for one condition that it is 
hard to manage any others 

 

Construct validity  

Tested by cross-sectional Spearman’s Rho correlations between 
MULTIPLeS scales and the following external measures: the Brief 
Illness Perception Questionnaire (bIPQ), the Health Education 
Impact Questionnaire (heiQ), and the Hospital Anxiety and 
Depression Scales (HADS). As bIPQ was designed for use with single 
conditions and not multimorbidity, patients were asked to nominate 
the condition they felt was most disabling and complete the bIPQ in 
relation to that condition 

 

Brief Illness Perception Questionnaire construct (Spearmans’s Rho) 

 Impact of illness (0.32) 

 Timeline of illness (not reported) 

 Perceived control of illness (-0.16) 

 Efficacy of treatment (-0.16) 

 Experience of symptoms (0.25) 

 Concern (0.28) 

 Understanding of illness (-0.11) 

 Emotional affect (0.44) 

 Total (0.26) 

 

HADS construct (Spearmans’s Rho) 

Source of 
funding: 
NIHR 
School for 
Primary 
Care 
Research 

 

 

Evidence 
of floor/ 
ceiling 
effect 

>40% 
missing 
data from 
responders 

 

Responsive
ness: not 
assessed 

 

Interpreta
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Diabetes 45% 

Depression 41% 

Osteoarthritis 52% 

Chronic obstructive 
pulmonary disease 35% 

Coronary heart disease 
50% 

 

Patients that completed 
the questionnaire who 
were identified from 
Quality and Outcomes 
Framework registers as 
having two or more of the 
following ‘exemplar’ 
conditions: diabetes, 
depression, osteoarthritis, 
chronic obstructive 
pulmonary disease, 
coronary heart disease.  

 

Patients were still included 
if they had other long 
term conditions in 
addition to the above 
conditions.  

 

Patients with terminal 
illness or severe and 
enduring mental health 
problems were excluded. 

 

40 excluded as they did 

 Anxiety (0.49) 

 Depression (0.5) 

 Psychological distress (0.52) 

bility: not 
assessed 

 

Test-Retest reliability  

Assessed comparing scores obtained as baseline and at one month 
follow up using a random sample of 40% baseline completers 
(n=244) 

 

Spearman’s Rho=0.63 

Fit to Rasch model 

Overall scale fit to the Rasch model is indicated by a non-significant 
summary Chi-square statistic. 

 

X2 = 27.25 (p=0.7) 

Internal reliability 

PSI = 0.7 

Cronbach’s alpha = 0.9 

 

Factor analysis – exploratory with oblique rotation  (individual item 
factor loadings (communalities)) 

Hard to manage other conditions 0.84 

Difficult to get best treatment 0.65 

Don’t like mixing medications 0.64 

Difficult to take all medicines 0.63 

Makes treatment less effective 0.63 

I take advice for some conditions more than others 0.59 

Medication has caused me problems 0.51 

 

Eigenvalue 2.386 

 

Unidimensionality: t-test 1.2% 
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not recognise that they 
had 2 of the long term 
conditions that made up 
their definition of 
multimorbidity. 9 
excluded because 
questionnaire not 
sufficiently completed 

Activity Limitation subscale 

 

3 items. All items were rated and 
scored on a 6-point scale from 0 
‘strongly disagree’ to 6 ‘strongly 
agree’. 

 

1. Time spend managing my condition 
has made it more difficult to carry out 
my usual activities 

2. Time spent managing my conditions 
has reduced my social life 

3. Spending time managing my 
conditions has limited my activities 

 

Construct validity 

Brief Illness Perception Questionnaire construct (Spearmans’s Rho) 

 Impact of illness (0.45) 

 Timeline of illness (not reported) 

 Perceived control of illness (-0.19) 

 Efficacy of treatment (-0.17) 

 Experience of symptoms (0.38) 

 Concern (0.35) 

 Understanding of illness (not reported) 

 Emotional affect (0.46) 

 Total (0.37) 

 

HADS construct (Spearmans’s Rho) 

 Anxiety (0.52) 

 Depression (0.53) 

 Psychological distress (0.55) 

Test-Retest reliability 

Spearmans’s Rho=0.6 

Fit to Rasch model 

The three-items Activity Limitations scale showed reasonable fit to 
the Rasch model (X2 (9)=13.73, p=0.13). However category 
thresholds were distorted for all three items. Model fit was 
improved following rescoring in the same manner as the Treatment 
Burden scale including excellent dimensionality, absence of 
differential item functioning and local dependency and reliability. 

 

Fit after rescoring: 

X2=8.9, p=0.44 
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Internal reliability 

PSI = 0.65 

Cronbach’s alpha = 0.8 

 

Factor analysis – exploratory with oblique rotation   (individual item 
factor loading (communalities)) 

Managing conditions reduced my social life 0.79 

Difficult to carry out usual activities 0.63 

Time managing has limited my activities 0.59 

 

Eigenvalue 1.51 

 

Unidimensionality: t-test 29% 

Table 121: Tran 20121213 

Reference Patient characteristics Questionnaire Performance Comments 

Tran 
20121213 

n=502 

 

Age, years (mean± SD) 
59.3± 17 
 
Gender (M:F): 47:53  
 
Inpatients 51.2%  
Paris, France 
 
Presence of daily 
symptoms 62.6% 

Treatment Burden Questionnaire 2012 
(French version) 

Aims to measure the extent to which 
healthcare impacts on the functioning 
and wellbeing of people with chronic 
condition(s), apart from specific 
treatment side effects. 

 

7 constructs (13 items) assessing the 
extent to which patients believed each 
item caused them ‘burden’. All items 
were rated and scored on a 10-point 

Construct validity   

Hypothesis: negative correlation between treatment burden and 
treatment satisfaction. 

 

Treatment Satisfaction Questionnaire for Medication (TSQM) 

TSQM global rs= -0.41 

TSMQ convenience rs= -0.53 

TSMQ efficacy rs= -0.26 

TSMQ side effects score* rs=-0.52 

 

*Calculated only for patients experiencing side effects 

Source of 
funding: 
Partly 
funded by 
INSERM 
U738, 
Paris, 
France 

 

Responsive
ness: not 
assessed 
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Reference Patient characteristics Questionnaire Performance Comments 

Need for assistance 26.4% 
Need for specific 
organisation for daily care 
67.3% 
Need for self-monitoring 
33.47% 
Presence of side effects 
36.3% 
 
Main chronic condition: 
Diabetes 16.5% 
Rheumatologic diseases 
12% 
High blood pressure and 
dyslipidemia 9% 
Systemic diseases 8.8% 
Pulmonary disease (other 
than asthma) 8.1% 
Heart diseases 7.5% 
Asthma 7.5% 
Cancers and 
haematological 
malignancy 6.9% 
HIV infection 3.9% 
Arterial or venous 
thrombosis 3.5% 
Other diseases 16.3% 

 

Consecutive patients from 
6 teaching hospitals of the 
Assistance-Publique 
Hopitaux de Paris and 8 
general practitioner clinics 
in Paris 

scale ranging from 0 ‘no burden’ to 10 
‘considerable burden’) 

 

Items in TBQ (translated from French 
to English): 

1. Medication: 

1a. Taste, shape or size of your tablets 
and/or inconvenience caused by your 
injections (e.g. pain, bleeding, scars) 

1b. Number of times you have to take 
your medication daily 

1c. Things you do to remind yourself to 
take your daily medication and/or to 
manage your treatment when not at 
home 

1d. Specific conditions when taking 
your medication (e.g. taking it at a 
specific time of day or meal, not being 
able to do certain things after taking 
them like driving or lying down) 

 

2. Assessments/ appointments: 

2a. Lab tests and other exams 
(frequency, time spent and 
inconvenience of these exams) 

2b. Self-monitoring (e.g. taking your 
blood pressure or measuring your 
blood sugar yourself: frequency, time 
spent and inconvenience of this 
surveillance) 

2c. Doctors’ visits (frequency and time 
spent for visits) 

2d. Arrange appointments and 

Test-Retest reliability 

Retests obtained for 211 patients (n=211, 42%). Patients completed 
a baseline test and a retest at 2 weeks (n=182) or 1 month (n=29). 
Agreement considered acceptable with ICC > 0.6 

 

ICC 0.76 (95% CI 0.67 to 0.83) 

 

Internal reliability 

Cronbach’s alpha = 0.89 
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Reference Patient characteristics Questionnaire Performance Comments 

schedule doctors’ visits and lab tests 

 

3. How would you rate the burden 
associated with taking care of 
paperwork from health insurance 
agencies, welfare organisations, 
hospitals and/or social care? 

 

4. How would you rate the constraints 
associated with your diet (e.g. not 
being able to eat certain foods)? 

 

5. How would you rate the burden 
associated with the recommendations 
from your doctors to practise regular 
physical exercises? 

 

6. What is the impact of your 
healthcare on your social relationships 
(e.g. need for assistance, being 
ashamed to take your medication in 
front of people)? 

 

7. ‘Frequent healthcare reminds me of 
my health problems’ 

Table 122: Tran 20141212 

Reference Patient characteristics Questionnaire Performance Comments 

Tran 
20141212 

n=610 

 

Age, years (mean ± SD) 
51.5 ± 12.4  

Treatment Burden Questionnaire 2014 
(English version) 

Aims to measure the ‘work’ of being a 
person with chronic condition(s) (i.e. 

Construct validity   

Tested by confirming four pre-specified hypotheses: 

1. Quality of life  

Measured by the PatientsLikeMe Quality of Life (PLMQOL) scale. The 

Source of 
funding: 
Partly 
funded by 
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Reference Patient characteristics Questionnaire Performance Comments 

 

Gender (M:F): 23:77 

 

USA 57.5%; UK 8.7%; 
Canada 8.4%;  
Australia/New Zealand 
3.4%; Other/missing 22% 

 

Treatments (mean ± SD) 

Tablets and pills/day 8.5 ± 
6.4  

Injections/week 1.4 ± 4.6  

Drug 
administration(s)/day 3.0 
± 2.0  

Number of different 
doctors the patient sees 
3.0 ± 2.3  

Appointments/month 2.9 
± 2.9  

Hospitalizations/year 0.5 ± 
1.7  

 

Presence of an informal 
caregiver 45.9% 

 

Most common location for 
medical consultations: 
public hospital 10.3%; 
private hospital 3.3%; 
general practice clinic 
47.7%; specialist clinic 

challenges associated with everything 
patients have to do to take care of 
themselves) and its effect on quality of 
life. 

 

15 items assessing the extent to which 
patients believed each item caused 
them problems. All items rated and 
scored on a 10-point scale ranging 
from 0 ‘not a problem’ to 10 ‘large 
problem’. 

 

1. Taste, shape or size of your tablets 
and/or the annoyances caused by your 
injections (e.g., pain, bleeding, bruising 
or scars) 

2. Number of times you should take 
your medication daily  

3. Efforts you make not to forget to 
take your medications (e.g., managing 
your treatment when you are away 
from home, preparing and using 
pillboxes) 

4. Necessary precautions when taking 
your medication (e.g., taking them at 
specific times of the day or meals, not 
being able to do certain things after 
taking medications such as driving or 
lying down) 

5. Lab tests and other exams (e.g., 
blood tests or radiology): frequency, 
time spent and associated nuisances 
or inconveniences 

PLMQOL scale is a validated 24-item questionnaire assessing 
physical, mental, and social quality of life. PLMQOL scores range 
from 0 to 100 for each domain (higher scores indicating better 
quality of life) and are summed for a global assessment of quality of 
life. 

Hypothesis: negative correlation between treatment burden (as 
measured by the TBQ global score) and quality of life. 

Result: Construct validity showed a significant moderate negative 
correlation between the TBQ global score and PLMQOL score (rs = 
−0.50; P < 0.0001). Correlation coefficients ranged from rs = −0.39 (P 
< 0.0001) for physical quality of life to rs = −0.50 (P < 0.0001) for 
mental quality of life, indicating that patients with high TBQ score 
had low quality of life. 

 

2. Adherence to medication  

Measured by Morisky’s Medication Adherence Scale 8 (MMAS-8), a 
validated eight-item questionnaire, with scores ranging from 0 to 8. 
High adherence is a score of 8; medium adherence, 6 to 7; and low 
adherence, less than 6. 

Hypothesis: the greater the treatment burden, the lower the 
adherence to treatment.  

Results: High/moderate adherence (mean ± SD) 37.7 ± 27.5; Low 
adherence v 61.8 ± 30.5 

 

3. Patient’s knowledge of their conditions and treatments 
Assessed by the following two questions: 1) ‘Do you think you have 
sufficient knowledge about your conditions (e.g., symptoms, disease 
progression)?’; 2) ‘Do you think you have sufficient knowledge 
about your treatments (e.g., possible side effects, expected benefits, 
other treatment options)?’. Answers were rated on a five-step scale: 
‘very sufficient’, ‘sufficient’, ‘average’, ‘insufficient’ and ‘very 
insufficient’. 
 

INSERM 
U738, 
Paris, 
France 

 

Cronbach’s 
alpha 
stated as 
to be 
calculated 
in 
methods 
but not 
reported 
in results 

 

Responsive
ness: not 
assessed 
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Reference Patient characteristics Questionnaire Performance Comments 

36.7% 

 

Duration of oldest chronic 
condition, years: <5, 
29.8% 

5 to 10, 35.6%; >10, 33.6% 

 

Number of chronic 
conditions (mean ± SD) 2.9 
± 1.9  

 

Conditions: 

Neurologic disease 45.4% 

Psychiatric disease 41% 

Rheumatologic disease 
33.3% 

High blood pressure 25.6% 

Gastrointestinal disease 
21.1% 

Endocrine disorder (other 
than diabetes) 19.8% 

Lung disease 15.2% 

Vision problems 13.6% 

Fibromyalgia 12.9% 

Skin disease 11.6% 

Hearing problem 8% 

Diabetes 7.4% 

Kidney disease 6.2% 

Heart disease 5.6% 

Cancer or malignant blood 
disease 5.1% 

6. Self-monitoring (e.g., taking your 
blood pressure or checking your blood 
sugar): frequency, time spent and 
associated nuisances or 
inconveniences  

7. Doctor visits and other 
appointments: frequency and time 
spent for these visits and difficulties 
finding healthcare providers  

8. Difficulties you could have in your 
relationships with healthcare 
providers (e.g., feeling not listened to 
enough or not taken seriously) 

9. Arranging medical appointments 
and/or transportation (doctors’ visits, 
lab tests and other exams) and 
reorganizing your schedule around 
these appointments 

10. Administrative burden related to 
healthcare (e.g., all you have to do for 
hospitalizations, insurance 
reimbursements and/or obtaining 
social services) 

11. Financial burden associated with 
your healthcare (e.g., out-of-pocket 
expenses or expenses not covered by 
insurance)  

12. Burden related to dietary changes 
(e.g., avoiding certain foods or alcohol, 
having to quit smoking)  

13. Burden related to doctors' 
recommendations to practice physical 
activity (e.g., walking, jogging, 

Hypothesis: the greater the patient’s knowledge of their conditions 
and treatments, the lower treatment burden 
 
Results patient’s knowledge of their conditions (mean ± SD) 

 Sufficient knowledge 49.3 ± 30.7 

 Insufficient knowledge 63.0 ± 31.6 

Results patient’s knowledge of their treatments (mean ± SD) 

 Sufficient knowledge  47.8 ± 30.4  

 Insufficient knowledge 62.3 ± 31.3 

 

4. Clinical variables 
Hypothesis: positive correlation between treatment burden and the 
specified clinical variables: 
1) number of conditions (mean ± SD) 

 1 (n=181) 44.3±29.1 

 2-3 (n=234) 49.7±29 

 >4 (n=195)  65.4±33 
2) drug administration  

 No. of tablets and pills/day rs=0.2 

 No. of injections/week rs=0.11 

 No. of drug administrations/day rs=0.25 
3) medical follow-up  

 No. of different doctors the patient regularly sees rs=0.21 

 No. of appointments/month rs=0.25 

 No. of hospitalization/year rs=0.11 
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Reference Patient characteristics Questionnaire Performance Comments 

Infectious disease 3.1% 

Stroke or cerebrovascular 
disease 2.8% 

 

Used an internet platform, 
the Open Research 
Exchange, to recruit 
patients on 
PatientsLikeMe (PLM), an 
online network where 
200,000 voluntary 
participants with chronic 
conditions share data 
about their treatment, 
conditions, and symptoms. 
Members of PLM join the 
site with the expectation 
that they will be 
participating in research. 

swimming)  

14. How does your healthcare impact 
your relationships with others (e.g., 
being dependent on others and feeling 
like a burden to them, being 
embarrassed to take your medications 
in public) 

15. 'The need for medical healthcare 
on a regular basis reminds me of my 
health problems’ 

 

H.4.2 Ranking 

None.  

H.4.3 Stopping antihypertensive treatment 

Table 123: Freis 1975448 

Study Veterans Admission Cooperative Study on morbidity trial: Freis 1975448  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=86) 
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Study Veterans Admission Cooperative Study on morbidity trial: Freis 1975448  

Countries and setting Conducted in USA 

Line of therapy Primary prevention (excluded participants with major cardiovascular events) 

Duration of study Follow up (post intervention): 72 weeks 

Method of assessment of guideline condition Unclear method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Diastolic blood pressures of 3 preceding visits measured 90 mm Hg or less; no diastolic blood pressures above 95 mm 
Hg were recorded during the 3 visits; average of all diastolic blood pressures during preceding months was 95 mm Hg 
or less 

Exclusion criteria Patients who had major cardiovascular complications in the past (for example stroke, myocardial infarction, 
congestive heart failure, renal failure); patients who exhibited violations of pill counts on more than 2 visits during the 
preceding year; patients who had been transferred to drugs other than the hydrochlorothiazide-reserpine-hydralazine 
combination 

Recruitment/selection of patients Participants recruited from Veterans Administration Cooperative Study on morbidity whose blood pressure had been 
controlled at normotensive levels for a period of two years or longer. Participants who met the inclusion criteria for 
this study were enrolled. 

Age, gender and ethnicity Age: average 52.2 (placebo), 52.8 (continuers). Gender (M:F): 1:0. Ethnicity: 42 described as “white”, 44 described as 
“black”. 

Further population details 1. Age: unclear (adults average age intervention 52.2 years, control 52.8 years). 2. Multimorbidity: no multimorbidity 
reported. 3. Reason for stopping: not stated (allocated to stopping group) 

Extra comments Male veterans hospitalised prior to treatment. Treated patients whose blood pressure has been at normotensive 
levels for 2 years or longer. Systolic blood pressure before trial (mm Hg, mean): placebo 171, continuers 171. Diastolic 
blood pressure before trial (mm Hg, mean): placebo 108.8, continuers 111.6. Severity scores (0-4, mean): Optic fundi - 
placebo 1.1, continuers 1.1; cardiac - placebo 0.7, continuers 0.8; CNS - placebo 0.4, continuers 0.6; renal - placebo 
0.3, continuers 0.6.  

Indirectness of population No serious indirectness 

Interventions (n=60) Intervention 1: antihypertensives – stopping. Replacement of hydrochlorothiazide, reserpine or hydralazine 
with placebo. Patients were informed they may be transferred to inert tablets but would be replaced on active 
treatment if the hypertension became re-established. Duration 72 weeks. Concurrent medication/care: placebo used 
in addition to discontinuing antihypertensives. 
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Study Veterans Admission Cooperative Study on morbidity trial: Freis 1975448  

(n=26) Intervention 2: antihypertensives - continuing. Continuation of: hydrochlorothiazide, reserpine or hydralazine. 
Duration 72 weeks. Concurrent medication/care: none stated. 

Funding Funding not stated 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: STOPPING versus CONTINUING 
 
Protocol outcome 1: cardiovascular mortality   
- Actual outcome: cardiovascular mortality at 72 weeks; group 1: 1/60, group 2: 0/26;  risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcome 2: non-fatal myocardial infarction   

- Actual outcome: non-fatal congestive heart failure at 72 weeks; group 1: 3/60, group 2: 0/26;  risk of bias: high; indirectness of outcome: serious indirectness 

- Actual outcome: atrial fibrillation at 72 weeks; group 1: 1/60, group 2: 0/26;  risk of bias: high; indirectness of outcome: serious indirectness 

- Actual outcome: Right bundle block at 72 weeks; group 1: 1/60, group 2: 0/26;  risk of bias: high; indirectness of outcome: serious indirectness 

  
Protocol outcome 3: blood pressure  
- Actual outcome: return to hypertension (% patients attaining diastolic blood pressure of 95 mm Hg or higher) at 55 weeks; placebo 86% (52/60); continuers 12% 
(3/26). N.B. These figures taken from graph in paper;  risk of bias: high; indirectness of outcome: no indirectness 

Protocol outcomes not reported by the study Quality of life; all-cause mortality; stroke; admission to care facility; hospitalisation; falls   

Table 124: Greenberg 1986509 

Study Medical Research Council trial of treatment of mild hypertension trial: Greenberg 1986509  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=1620) 

 

At 2 year follow up: n=396 (24.4%) 

Countries and setting Conducted in England, United Kingdom 

Line of therapy Primary prevention (excluded participants with stroke or myocardial infarction during phase I) 

Duration of study Follow up (post intervention): 2 years 

Method of assessment of guideline condition Unclear method of assessment/diagnosis 

Stratum  Overall 
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Study Medical Research Council trial of treatment of mild hypertension trial: Greenberg 1986509  

Subgroup analysis within study Not stratified but pre-specified: males/females 

Inclusion criteria Participated in phase I of MRC trial of treatment of mild hypertension 

Exclusion criteria No longer taking drugs from phase I of the trial; had stroke or myocardial infarction during phase I; blood pressure at 
re-randomisation exceeded 109 mm Hg diastolic or 200 mm Hg systolic; GPs were unwilling for them to take part; 
unable to attend necessary frequent follow up visits 

Recruitment/selection of patients Consenting patients from phase I of the trial 

Age, gender and ethnicity Age – range: 35-64. Gender (M:F): 1418:1347. Ethnicity: not reported 

Further population details 1. Age: adults (<65). 2. Multimorbidity: no multimorbidity reported. 3. Reason for stopping: not stated (allocated to 
stopping group) 

Indirectness of population No serious indirectness 

Interventions (n=783) Intervention 1: antihypertensives – stopping. Discontinuation of bendrofluazide (5-10mg daily), propanololol 
(80-240mg daily). Duration 2 years. Concurrent medication/care: none stated. 
 
(n=837) Intervention 2: antihypertensives – continuing. Continuation of bendrofluazide (5-10mg daily), propanololol 
(80-240mg daily). Duration 2 years. Concurrent medication/care: none stated. 

Funding Equipment/drugs provided by industry (Imperial Chemical Industries Ltd, Flockhart and Co Ltd, Ciba Laboratories, 
Mark Sharp and Dohme Ltd) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: STOPPING versus CONTINUING 
 
Protocol outcome 1: blood pressure   
- Actual outcome: patients with diastolic blood pressure below 90 mm Hg at 2 years; group 1: 57/129, group 2: 147/204;  risk of bias: high; indirectness of outcome: no 
indirectness 

Protocol outcomes not reported by the study Quality of life; all-cause mortality; cardiovascular mortality; stroke; non-fatal myocardial infarction; admission to care 
facility;  hospitalisation; falls 

Table 125: Maland 1983801 

Study The National Hypertension Detection and Follow-up Program (HDFP): Withdrawal study trial: Maland 1983801  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) (n=62) 
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Study The National Hypertension Detection and Follow-up Program (HDFP): Withdrawal study trial: Maland 1983801  

Countries and setting Conducted in USA 

Line of therapy Primary prevention (excluded participants with major cardiovascular events) 

Duration of study Follow up (post intervention): 1 year 

Method of assessment of guideline condition Unclear method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients who participated in the HDFP trial and demonstrated an average diastolic blood pressure (DBP) of </= 90 mm 
Hg and no DBP >95 mm Hg at 3 consecutive appointments, demonstrated an average DBP of </= 90 mm Hg for all 
appointments in the preceding 12 months, and used on diuretic antihypertensive medication in the preceding 12-
months 

Exclusion criteria Patients with a history of major cardiovascular events such as stroke, myocardial infarction, transient ischaemic 
attack, congestive heart failure, renal failure, and severe angina pectoris. Patients demonstrating less than 80% or 
more than 110% use of prescribed medication, as indicated by valid count of unused medication on more than 2 
occasions in the preceding 12 months. Patients unable or unwilling to attend clinic at least once every 4- to 6-weeks. 

Recruitment/selection of patients Patients recruited from the HDFP trial who met study inclusion criteria and provided consent to participate in a 
further trial on withdrawal 

Age, gender and ethnicity Age: >30 years; mean age 60.3 years; 60% of patients aged 60 years and over. Gender (M:F): 1:1. Ethnicity: 98% of 
patients described as "non-black", 2% "black" 

Further population details 1. Age: Adults (60% <60). 2. Multimorbidity: no multimorbidity reported. 3. Reason for stopping: not stated (allocated 
to stopping group).  

Indirectness of population No serious indirectness 

Interventions (n=31) Intervention 1: antihypertensives – stopping. Placebo medication, physically identical to the patient's previous 
hypertensive medication. Duration 1 year. Concurrent medication/care: no patients were taking potassium 
supplements, uriscosuric drugs, or allopurinol. 
 
(n=31) Intervention 2: antihypertensives – continuing. Patients continued on the same hypertension medication they 
had received during the HDFP trial; 87% were taking chlorthalidone, 11% were taking hydrothiazide, and 2% were 
taking triamterene. All patients had been taking this medication for at least 12 months prior to the withdrawal trial. 
Duration >2 years. Concurrent medication/care: no patients were taking potassium supplements, uriscosuric drugs, or 
allopurinol. 
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Study The National Hypertension Detection and Follow-up Program (HDFP): Withdrawal study trial: Maland 1983801  

Funding Other (study partly funded by the Montana State Heart Association) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: STOPPING versus CONTINUING 
 
Protocol outcome 1: cardiovascular mortality   
- Actual outcome: mortality due to cardiac arrest at 1 year; group 1: 0/31, group 2: 1/31; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: stroke   
- Actual outcome: transient ischaemic attack at 1 year; group 1: 0/31, group 2: 1/31; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: non-fatal myocardial infarction   
- Actual outcome: non-fatal myocardial infarction at 1 year; group 1: 1/31, group 2: 0/31; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 4: blood pressure   
- Actual outcome: number of patients reverting to elevated blood pressure at up to 1 year; group 1: 9/29, group 2: 1/30; risk of bias: high; indirectness of outcome: no 
indirectness 

Protocol outcomes not reported by the study Quality of life; all-cause mortality; admission to care facility; hospitalisation; falls 
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H.4.4 Stopping drugs for osteoporosis 

Table 126: Black 2006 (Ensrud 2004) 

Study (subsidiary papers) Black 2006142  (Ensrud 2004403) 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=1099) 

Countries and setting Conducted in USA; Setting: Secondary care 

Line of therapy Unclear 

Duration of study Intervention time: 5 years 

Method of assessment of guideline condition -- 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria For the FIT study, postmenopausal women aged 55 to 81 years with low femoral neck BMD (<0.68 g/cm2) were eligible 
to participate. Women were randomized to alendronate, 5 mg/d for 2 years and 10 mg/d thereafter (n = 3236), or 
placebo (n=3223). One year of alendronate, 10 mg/d, was offered at no cost to all participants at the end of FIT. 
Women assigned to receive alendronate during FIT who completed at least 3 years of treatment during the trial and 
subsequent open-label period were eligible for the current FLEX study. 

Exclusion criteria Women whose total hip BMD at FLEX baseline was less than 0.515 g/cm2 (T score <−3.5)10 or whose total hip BMD was 
lower than at FIT baseline. Documented abnormalities of the oesophagus (e.g., stricture, achalasia, Barrett’s 
oesophagus); diagnosis of dysphagia, esophagitis, gastritis, or peptic ulcer disease within the past 3 months that was 
not adequately controlled with medical management (e.g., H2 antagonists or proton-pump inhibitors); upper 
gastrointestinal bleed or myocardial infarction during the previous 3 months; severe malabsorption syndrome; or 
impaired renal function (serum creatinine >2.0 mg/dl). 
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Recruitment/selection of patients 10 US clinical centres that participated in the Fracture Intervention Trial (FIT). 

Age, gender and ethnicity Age - Mean (SD): Placebo: 73.7 (5.9); alendronate 5mg/day: 72.7 (5.7); alendronate 10mg/day: 72.9 (5.5) years. Gender 
(M:F): 100% women. Ethnicity: White: placebo: 421 (96.3%); alendronate 5mg/day: 322 (97.9%); alendronate 
10mg/day: 327 (98.2%); the rest described as "other" 

Further population details 1. Age: Overall 2. Menopause: Post-menopause  

Indirectness of population No indirectness 

Interventions (n=329) Intervention 1: Bisphosphonates (continuing) - Alendronate. Alendronate 5mg/day. Duration 5 years. 
Concurrent medication/care: All participants were strongly encouraged to take a daily supplement containing calcium 
(500 mg) and vitamin D (250 IU). 
 
(n=333) Intervention 2: Bisphosphonates (continuing) - Alendronate. Alendronate 10mg/day. Duration 5 years. 
Concurrent medication/care: All participants were strongly encouraged to take a daily supplement containing calcium 
(500 mg) and vitamin D (250 IU). 
 
(n=437) Intervention 3: Placebo. Placebo. Duration 5 years. Concurrent medication/care: All participants were strongly 
encouraged to take a daily supplement containing calcium (500 mg) and vitamin D (250 IU). 

 

Funding Study funded by industry (Merck & Co) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ALENDRONATE 5MG/DAY versus PLACEBO 
 
Protocol outcome 1: Fracture  
- Actual outcome: Clinical vertebral fractures (combined alendronate 5 and 10mg/day groups) at 5 years; Group 1: 16/662, Group 2: 23/437;  Risk of bias: Low; 
Indirectness of outcome: No indirectness 
- Actual outcome: Morphometric vertebral fractures (combined alendronate 5 and 10mg/day groups) at 5 years; Group 1: 60/662, Group 2: 46/437;  Risk of bias: Low; 
Indirectness of outcome: No indirectness 
- Actual outcome: Non-spine clinical fractures (combined alendronate 5 and 10mg/day groups) at 5 years; Group 1: 125/662, Group 2: 83/437;  Risk of bias: Low; 
Indirectness of outcome: No indirectness 
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Protocol outcome 2: Discontinuation of drugs due to side effects  
- Actual outcome: Discontinuation due to side effects (combined alendronate 5 and 10mg/day groups) at 3 years; Group 1: 69/662, Group 2: 50/437;  Risk of bias: Low; 
Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Hospitalisation  
- Actual outcome: Hospitalisation due to side effects (combined alendronate 5 and 10mg/day groups) at 3 years; Group 1: 183/662, Group 2: 125/437;  Risk of bias: Low; 
Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Quality of life; Atypical fracture; Falls; Functional outcomes; Pain; GI bleed; Admission to care facility  
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Table 127: Black 2012 

Study Black 2012140  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=1233) 

Countries and setting Conducted in Multiple countries; Setting: Secondary care 

Line of therapy Unclear 

Duration of study Intervention time: 3 years 

Method of assessment of guideline condition -- 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria This trial was an extension of the HORIZON-PFT; osteoporotic women were randomly assigned to annual intravenous 
ZOL 5mg or placebo and followed for 3 years. In this extension, only women in the intervention condition who had 
received treatment with ZOL for 3 years were eligible. 

Exclusion criteria Exclusions included major protocol violations during the core study, aged >93 years, and specific bone-active 
medication use. 

Recruitment/selection of patients This trial was an extension of the HORIZON-PFT 

Age, gender and ethnicity Age - Mean (SD): 75.5 (4.9) years. Gender (M:F): 100% women. Ethnicity: Not stated 

Further population details 1. Age: Not applicable / Not stated / Unclear 2. Menopause: Post-menopause  



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
3

1
0

 

Indirectness of population No indirectness 

Interventions (n=616) Intervention 1: Bisphosphonates (continuing) - Zolendronate. Zolendronic acid 5mg intravenous infusion once a 
year for 3 years. Duration 3 years. Concurrent medication/care: All patients received daily oral calcium (1000 to 1500 
mg) and vitamin D (400 to 1200 IU). 
 
(n=617) Intervention 2: Placebo. Placebo. Duration 3 years. Concurrent medication/care: All patients received daily oral 
calcium (1000 to 1500 mg) and vitamin D (400 to 1200 IU). 

 

Funding Study funded by industry (Novartis Pharma AG, Basel Switzerland) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ZOLENDRONATE versus PLACEBO 
 
Protocol outcome 1: Fracture  
- Actual outcome: Morphometric vertebral fracture at 3 years; Group 1: 14/469, Group 2: 30/486;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Non-vertebral fracture at 3 years; Group 1: 38/469, Group 2: 37/486;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Vertebral fracture at 3 years; HR 0.55 (0.16 to 1.89);  Risk of bias: High; Indirectness of outcome: No indirectness 

 
Protocol outcome 2: Atypical fracture  
- Actual outcome: Atypical femur fracture at 3 years; Group 1: 0/469, Group 2: 0/486;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Discontinuation of drugs due to side effects  
- Actual outcome: Discontinuing due to adverse event at 3 years; Group 1: 14/613, Group 2: 11/616;  Risk of bias: Low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Quality of life; Falls; Functional outcomes; Pain; GI bleed; Hospitalisation; Admission to care facility  
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Table 128: Black 2015 

Study Black 2015141  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants)  (n=190) 

Countries and setting Conducted in Multiple countries; Setting: Secondary care 

Line of therapy Unclear 

Duration of study Intervention + follow up: 6 years 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria This trial was an extension of the HORIZON-PFT; osteoporotic women were randomly assigned to annual intravenous 
ZOL 5mg or placebo and followed for 6 years. In this extension, women in the intervention condition who had received 
treatment with ZOL for 6 years were eligible. 

Exclusion criteria Exclusions included major protocol violations during the core study, aged >93 years, and specific bone-active 
medication use. 

Recruitment/selection of patients This trial was an extension of the HORIZON-PFT 

Age, gender and ethnicity Age - Mean (SD): 78 years (4.71/4.85). Gender (M:F): 100% women. Ethnicity: Not reported 
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Further population details 1. Age: Adults aged >65 years (All adults >70 years). 2. Menopause: Post-menopause  

Extra comments . A total of 451 women completed the previous extension of the trial, however 325 women chose not to participate in 
this second extension prior to randomisation (114 based on own or physician's decision; 21 did not fulfil the inclusion 
criteria). 

Indirectness of population No indirectness 

Interventions (n=95) Intervention 1: Bisphosphonates (continuing) - Zolendronate. Zolendronic acid 5mg intravenous infusion once a 
year for 3 years. Duration 3 years. Concurrent medication/care: All patients received daily oral calcium (1000 to 1500 
mg) and vitamin D (400 to 1200 IU). 
 
(n=95) Intervention 2: Placebo. Placebo. Duration 3 years. Concurrent medication/care: All patients received daily oral 
calcium (1000 to 1500 mg) and vitamin D (400 to 1200 IU). 

 

Funding Study funded by industry (funded by Novartis Pharma AG) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ZOLENDRONATE versus PLACEBO 
 
Protocol outcome 1: Fracture  
- Actual outcome: Morphometric vertebral fracture at 3 years; OR 0.611 (95%CI 0.135 to 2.767) (p value 0.461);  Risk of bias: High; Indirectness of outcome: No 
indirectness 
- Actual outcome: Clinical fractures at 3 years; HR 1.11 (95%CI 0.45 to 2.73) Reported;  Risk of bias: Low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Quality of life; Atypical fracture; Falls; Functional outcomes; Discontinuation of drugs due to side effects; Pain; GI bleed; 
Hospitalisation; Admission to care facility  
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Table 129: Michalska 2006 

Study Michalska 2006855  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=66) 

Countries and setting Conducted in Czech Republic; Setting: Secondary care 

Line of therapy Unclear 

Duration of study Intervention time: 2 years 

Method of assessment of guideline condition -- 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Ambulatory postmenopausal women, 50–80 years of age, and previous treatment with alendronate (10 mg/d) for more 
than 3 yr. All patients filled their prescription regularly and were reportedly compliant.  

Exclusion criteria Subjects were excluded from the study for any of the following reasons: bone disorders other than primary 
osteoporosis, endocrine and malignant diseases, uterine and ovarian abnormalities, clinically severe postmenopausal 
symptoms that required oestrogen therapy, a history of thromboembolic disorders, severe chronic diseases, or 
treatment with any agent that might influence bone turnover. 

Recruitment/selection of patients The study participants were recruited from ambulatory women in the authors' clinic. 

Age, gender and ethnicity Age - Mean (SD): Alendronate 65.4 (6.8); placebo 64.5 (6.3) years. Gender (M:F): 100% women. Ethnicity: Not stated 
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Further population details 1. Age:  2. Menopause: Post-menopause  

Indirectness of population No indirectness 

Interventions (n=33) Intervention 1: Bisphosphonates (continuing) - Alendronate. Alendronate 10mg/day. Duration 2 years. 
Concurrent medication/care: All patients received supplemental calcium (500 mg/d) and vitamin D (800 IU/d). 
 
(n=33) Intervention 2: Placebo. Placebo (double blind) for the first year then no treatment (open label) for the second 
years. Duration 2 years. Concurrent medication/care: All patients received supplemental calcium (500 mg/d) and 
vitamin D (800 IU/d). 

 

Funding Equipment / drugs provided by industry (Eli Lilly & Co Indianapolis) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ALENDRONATE versus PLACEBO 
 
Protocol outcome 1: Fracture  
- Actual outcome: Non-vertebral fractures at 2 years; Group 1: 1/33, Group 2: 2/33;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Discontinuation of drugs due to side effects  
- Actual outcome: Discontinuation due to side effects at 2 years; Group 1: 2/33, Group 2: 0/33;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Quality of life; Atypical fracture; Falls; Functional outcomes; Pain; GI bleed; Hospitalisation; Admission to care facility  

 

Table 130: Miller 1997 

Study Miller 1997858  

Study type RCT (Patient randomised; Parallel) 
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Number of studies (number of participants)  (n=193) 

Countries and setting Conducted in United Kingdom 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 2 years 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Secondary prevention: Participants were recruited into phase I of the trial (6-7 years previously) with post-menopausal 
osteoporosis, manifesting as between 1-4 vertebral fractures 

Subgroup analysis within study Not stratified but pre-specified: Length of etidronate therapy 

Inclusion criteria Women with post-menopausal osteoporosis, manifesting as between 1-4 vertebral fractures, recruited as part of a RCT 
to compare intermittent cyclical etidronate regimen with a calcium placebo. This analysis included those participants 
who had completed the first stage of the trial in addition to an open-label phase (etidronate or calcium placebo). For 
the purposes of the efficacy analyses, only participants who had received open-label Etidronate in the previous year 
were included. The safety analyses included all participants, including 4 participants (2 in each group) who had not 
received etidronate in the previous year (open-label calcium only), but had received etidronate in the 2 years prior to 
this (blinded). [*note for team: all participants therefore had received etidronate for at least 1 year. Some participants 
(unclear n) had received etidronate for 3 years before this, so total 4 years. 4 participants in the safety analysis had 
received etidronate for 2 years, with a 1 year break before the trial). 

Exclusion criteria Having received any other treatment for osteoporosis (including oestrogen) prior to phase I of the trial 

Age, gender and ethnicity Age - Mean (SD): 70.4 years (SD not reported). Gender (M:F): 100% female. Ethnicity: Caucasian and Asian 

Further population details 1. Age: Adults aged >65 years (Mean age = 70.4 years, no range given. All participants were post-menopause). 2. 
Menopause: Post-menopause (Post-menopause).  

Indirectness of population No indirectness 
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Interventions (n=93) Intervention 1: Bisphosphonates (continuing) - Etidronate. Participants were randomised to receive blinded 
treatment with phosphate 2g or corresponding placebo for 3 days, followed by etidronate 400mg or placebo daily for 
14 days, and then elemental calcium 500mg (as calcium carbonate) daily for 74 days. Treatment cycles were repeated 
every 91 days for the initial 3-year period. In the third year, participants were offered the opportunity remain on 
blinded treatment or to receive open-label calcium. Following this study, participants were enrolled on an open-label, 
follow-up study during which all participants received treatment cycles of etidronate 400mg daily for 14 days, followed 
by elemental calcium 500mg for 76 days. This cycle was repeated every 90 days. After 2 years, participants were 
offered the opportunity to enter the current study. Participants were stratified to ensure equal groups in each group 
received either etidronate or placebo in the original (phase I) study. Participants in this group were randomised to 
receive intermittent cyclical therapy with etidronate (400mg/day) for 14 days, followed by 76 days of elemental calcium 
(500mg/day) for 8 cycles over a period of 2 years. . Duration 2 years. Concurrent medication/care: Not described 
 
(n=100) Intervention 2: Stopping. Participants were randomised to receive blinded treatment with phosphate 2g or 
corresponding placebo for 3 days, followed by etidronate 400mg or placebo daily for 14 days, and then elemental 
calcium 500mg (as calcium carbonate) daily for 74 days. Treatment cycles were repeated every 91 days for the initial 3-
year period. In the third year, participants were offered the opportunity remain on blinded treatment or to receive 
open-label calcium. Following this study, participants were enrolled on an open-label, follow-up study during which all 
participants received treatment cycles of etidronate 400mg daily for 14 days, followed by elemental calcium 500mg for 
76 days. This cycle was repeated every 90 days. After 2 years, participants were offered the opportunity to enter the 
current study. Participants were stratified to ensure equal groups in each group received either etidronate or placebo in 
the original (phase I) study. Participants in this group were randomised to receive intermittent cyclical therapy with 
placebo for 14 days, followed by 76 days of elemental calcium (500mg/day) for 8 cycles over a period of 2 years. . 
Duration 2 years. Concurrent medication/care: Not described 

 

Funding Study funded by industry (Medications provided by Industry) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ETIDRONATE versus STOPPING 
 
Protocol outcome 1: Fracture  
- Actual outcome for Secondary prevention: Non-vertebral fracture (patients with fracture) at 104 weeks; Group 1: 14/76, Group 2: 14/90;  Risk of bias: High; 
Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Discontinuation of drugs due to side effects  
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- Actual outcome for Secondary prevention: Withdrawal from trial due to adverse experiences or intercurrent illness at 104 weeks; Group 1: 9/93, Group 2: 6/100;  Risk 
of bias: High; Indirectness of outcome: Serious indirectness 

 

Protocol outcomes not reported by the study Quality of life; Atypical fracture; Falls; Functional outcomes; Pain; GI bleed; Hospitalisation; Admission to care facility  
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H.4.5 Stopping statins 

Table 131: Kutner 2015 

Study Kutner 2015722  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=381) 

Countries and setting Conducted in USA; community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: Median follow-up 18 weeks, IQR 8-36 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Mean number of non-statin medications 11.6 (SD 5.0) 

Stratum  Overall (mixed primary and secondary prevention) 

Subgroup analysis within study Not applicable 

Inclusion criteria English speaking adults older than or currently 18 years of age, receiving a statin for 3 months or longer for primary or 
secondary prevention of cardiovascular disease, diagnosis of "advanced, life-limiting illness" determined by at least 1 
physician indicating he or she "would not be surprised if the patient died in the next year", life expectancy of >1 month 
and recent deterioration in functional status with a reduction in the Australia-Modified Karnofsky Performance status 
scale score to less than 80% in the previous 3 months. Patients were either cognitively intact or represented by a legally 
authorised English-speaking person. 

Exclusion criteria Physician opinion that the patient had active CVD requiring ongoing therapy with statin medications, symptoms of 
myositis/deranged LFTs or other contraindications to stopping statin therapy 

Recruitment/selection of patients Enrolled from 15 Palliative Care Research Cooperative Group member sites after relevant institutional review board 
approval 

Age, gender and ethnicity Age - Mean (SD): 74.1 (11.6). Gender (M:F): 210 male/171 female. Ethnicity: 82.7% white, 14.2% black, 2.6% other, 0.5% 
multiple 

Further population details 1. Age: 65 yrs or over (Mean age 74.1). 2. MM: > 50% (Mean number of drugs (excluding statins) ~11). 3. Reason for 
stopping: Not applicable / Not stated / Unclear  

Indirectness of population No indirectness 

Interventions (n=189) Intervention 1: Statins - Stopping. Discontinued statins at time of randomisation. Duration: Median follow-up 18 
weeks. Concurrent medication/care: Usual care 
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(n=192) Intervention 2: Statins - Continuing. No change to statin therapy. Duration: Median follow-up 18 weeks. 
Concurrent medication/care: Usual care 
 

Funding Academic or government funding (National Institute of Nursing Research) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: STOPPING versus CONTINUING 
 
Protocol outcome 1: Quality of life  
- Actual outcome: MacGill Quality of life - Total (mean of subscales) at Mean AUC difference at 20 weeks; MD 0.26 (95%CI 0.02 to 0.5) MacGill Quality of life 0-10 High is 
good outcome;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: All-cause mortality 
- Actual outcome: All-cause mortality at Median follow-up 18 weeks, IQR 8-36 weeks; HR 0.95 (95%CI 0.7 to 1.29) Calculated – from Kaplan-Meier curve + numbers at risk;  
Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Non-fatal MI  
- Actual outcome: Cardiovascular-related event (new  cardiovascular event or invasive cardiovascular procedure with hospital or emergency department admission) at end 
of follow-up) at Median follow-up 18 weeks, IQR 8-36 weeks; Group 1: 13/182, Group 2: 11/189;  Risk of bias: High; Indirectness of outcome: Serious indirectness 
 

Protocol outcomes not reported by the study CV mortality; Stroke; Institutionalisation; Myalgia; Hospitalisation  
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H.5 Interventions 

H.5.1 Models of care 

H.5.1.1 Models of Care review  

Table 132: Alkema 2007 

Study Alkema 200732  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=781) 

Countries and setting Conducted in USA; setting: community 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 12-month intervention and 12-month post intervention study period 

Method of assessment of guideline condition Partially adequate method of assessment/diagnosis: number of conditions unclear 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria A member of one of the four contracted medical groups, aged 65 or older, enrolment in the Medicare managed care 
plan for at least one year, and scored four or more (scale of 0-11) on the health care utilisation algorithm. 

Exclusion criteria Nursing home residents and those enrolled in similar studies were excluded 

Recruitment/selection of patients A health care utilisation algorithm was created to identify participants who had multiple needs based on health care 
utilisation in the previous year. Participants were followed from March 2000 to June 2003 using the health plan's 
administrative utilisation and retention data to evaluate characteristics associated with mortality. 

Age, gender and ethnicity Age - mean (SD): Intervention: 82.98 (7.12). Control: 83.66 (7.36). Gender (M:F): 271/510. Ethnicity: not stated 

Further population details 1. Age: aged 65 or older. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. 
Type of condition: cancer: intervention n=91, control n=89; COPD & pneumonia: intervention n= 141, control n=132; 
diabetes: intervention n=81, control n=65; heart disease: intervention n=231, control n=231; hypertension: 
intervention n=263, control n= 255.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=377) Intervention 1: Case management. The CA Program offered telephone-based care management to older 
adults with high health care utilisation enrolled in a Medicare managed care health plan. Duration 12 months. 
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Study Alkema 200732  

Concurrent medication/care: The Care Advocate Program (CA Program) bridged medical and social care delivery 
systems using telephone-based care management to coordinate health and long-term care services for chronically ill 
older adults. Part of the Program for Elders in Managed Care Initiative, the CA Program was designed to improve care 
for managed care members by helping them link to non-insured home- and community-based services (HCBS) and 
reconnect with health plan services when needed. Social work care managers called "care advocates" geographically 
located in and employed by 2 community-based social service agencies. Standardised instruments and protocols and 
monthly coordination meetings were used to ensure uniformity across sites. The term "care advocate" was used to 
denote the role of educator, consultant, and coach. Care advocates completed an 83-item psychological and 
functional assessment with participants, used to discuss options and link participants to HCBS (HCBS referral types 
included in-home care, nutrition, home safety, transportation, non-insured adaptive equipment, and supportive 
services). Care advocates also referred participants back to their medical group via the primary care physician to 
access insured services (such as specialist referrals and durable medical equipment). Participants received a call within 
1 week of assessment and monthly follow-up calls during the 12 month intervention period to monitor progress. Care 
advocates encouraged willing and able participants and family members to contact suggested HCBS providers to make 
their own care arrangements. Upon completion of the study period, participants received additional community 
referrals to ensure ethical termination. 
 
(n=404) Intervention 2: Standard care. Usual care. Duration 12 months. Concurrent medication/care: the control 
group received "usual and customary care" from the health plan, which included medical group case management 
services designed to triage and address members' health-related issues, and facilitate access to insured health plan 
services (for example, insured durable medical equipment). 
 

Funding Other (Grant from the California Healthcare Foundation as part of The Program for Elders in Managed Care) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality - died during total study at 24 months (12 months intervention/12 months post intervention); group 1: 51/377, group 2: 90/404; risk of 
bias: very high; indirectness of outcome: serious indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; 
length of hospital stay; unscheduled care; continuity of care; admission to care facility; patient/carer treatment 
burden 
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Table 133: Beck 1997109 

Study Beck 1997109  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=321) 

Countries and setting Conducted in USA; Setting: USA, community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: >65 and had a chronic illness inclusion criteria  

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria >65, had a chronic illness (heart/lung/joint or diabetes), high healthcare utilisation patterns in preceding 12 months 

Exclusion criteria None 

Recruitment/selection of patients Identified on administrative databases, sent postal survey and those who consented were selected 

Age, gender and ethnicity Age - Range of means: 72-75. Gender (M:F): 31:69. Ethnicity:  

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population No indirectness 

Interventions (n=160) Intervention 1: A combination of above. Patients were invited to monthly group visits at the Cooperative 
Healthcare Clinic. Group visits involved a 30 minute talk by a member of the MDT on a relevant topic, breaks in which 
nurses took blood pressures and doctors circulated addressing individual concerns of patients and 30 minutes set 
aside at the end of the talk for patients to get one-to-one visits with the physician. Duration 12 months. Concurrent 
medication/care: Usual care 

 

(n=161) Intervention 2: Standard care. Nil. Duration 12 months. Concurrent medication/care: Usual care 

Funding Funding not stated 

 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: GROUP VISIT versus USUAL CARE 

 

Protocol outcome 1: Mortality  
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Study Beck 1997109  

- Actual outcome: Mortality at 12 months; Group 1: 5/160, Group 2: 9/161;  Risk of bias: Low; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Unscheduled care  

- Actual outcome: Urgent care visits per patient at 12 months; Group 1: mean 0.24  (SD 0.73); n=160, Group 2: mean 0.3  (SD 0.81); n=161;  Risk of bias: High; 
Indirectness of outcome: No indirectness 

- Actual outcome: Emergency care centre visits per patient at 12 months; Group 1: mean 0.41  (SD 0.87); n=160, Group 2: mean 0.67  (SD 1.62); n=161;  Risk of bias: 
High; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to care facility  

- Actual outcome: Proportion of patients hospitalised at 12 months; Group 1: mean 0.22  (SD 0.33); n=160, Group 2: mean 0.29  (SD 0.33); n=161;  Risk of bias: High; 
Indirectness of outcome: No indirectness 

"   

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Length of hospital stay ; Continuity of care ; Patient/carer treatment burden ; to be deleted   

Table 134: Berglund 2015122 

Study Berglund 2015122 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=161) 

Countries and setting Conducted in Sweden; Setting: Sweden, patients presenting at ED but living in own home 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: >65 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Living in own home, visited ED, aged >80 OR 65-79 with need for assistance in at least one ADL and a minimum of one 
chronic illness 

Exclusion criteria Severe acute illness, dementia, severe cognitive impairment, palliative care 

Recruitment/selection of patients Invited to participate by registered nurses at the ED 
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Study Berglund 2015122 

Age, gender and ethnicity Age - Other: >65, mean not reported. Gender (M:F): 72:89. Ethnicity:  

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population No indirectness 

Interventions (n=85) Intervention 1: Provider continuity. Nurse with geriatric expertise made assessment of health/social care need 
at ED, assessment transferred to ward if patient transferred to ward, also sent to municipal MDT (nurse, social worker, 
physiotherapist, OT), case manager co-ordinated planning for discharge, case manager contacted relatives to offer 
support and advice, care-planning meeting after discharge organised in patient's own home with MDT, within 1 week 
after care-planning meeting older person contacted by case manager and plan for follow-up made, after 6 months a 
new care-planning meeting could be held if needed. Duration 12 months. Concurrent medication/care: Usual care 

 

(n=76) Intervention 2: Standard care. Usual care - some discharge planning in hospital, no meeting or proactive 
contact after discharge. Duration 12 months. Concurrent medication/care: Nil else 

Funding Academic or government funding 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CONTINUUM OF CARE versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 12 months; Group 1: 14/83, Group 2: 9/76;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Length of hospital stay ; Unscheduled care ; Continuity of care ; Admission to care facility ; Patient/carer treatment 
burden ; to be deleted   

Table 135: Bouman 2008171 

Study Bouman 2008171 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=330) 
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Study Bouman 2008171 

Countries and setting Conducted in Netherlands; Setting: Community, Netherlands 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 18 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Living at home, age 70-84 

Exclusion criteria Patients who self-rated health status as "moderate or good", already receiving home nursing care, on waiting list for 
care home admission 

Recruitment/selection of patients Postal survey to patients living at home in certain area of Netherlands, ages 70-84 

Age, gender and ethnicity Age - Mean (SD): 76 (3.7). Gender (M:F): 40:60. Ethnicity: Not stated 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population No indirectness 

Interventions (n=160) Intervention 1: CGA. Program of eight home visits, with telephone follow-up over 18 month period, visited by 
trained home nurses, visits included multidimensional geriatric assessment with advice and referral to professional 
and community services. Differentiated from other CGA studies as each patient had formulaic pattern of follow-up as 
opposed to individualised treatment plan on back of CGA. Duration 18 months. Concurrent medication/care: Usual 
care 

Further details: 1. Post-CGA intervention: CGA + various  

 

(n=170) Intervention 2: Standard care. Usual care, participants could apply for all available care but no structured 
follow-up. Duration 18 months. Concurrent medication/care: Nil else 

Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear 

Funding Academic or government funding 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: HOME VISITING PROGRAM versus STANDARD CARE 
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Study Bouman 2008171 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 24 months; Group 1: 29/160, Group 2: 23/170;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Length of hospital stay  
- Actual outcome: Bed days per patient at 24 months; Group 1: mean 8.14  (SD 18.14); n=160, Group 2: mean 8.54  (SD 17.99); n=170;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
 
Protocol outcome 3: Unscheduled care  
- Actual outcome: Hospital admissions at 24 months; Group 1: 80/160, Group 2: 71/170;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 4: Admission to care facility  
- Actual outcome: Nursing home admissions at 24 months; Group 1: 10/160, Group 2: 11/170;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Continuity of care ; Patient/carer treatment burden ; to be deleted   

Table 136: Coburn 2008168,169,179 

Study 
Health Quality Partners (HQP) programme, nested within Medicare Coordinated Care Demonstration trial: Coburn 
2012277  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 2 (n=1736) 

Countries and setting Conducted in USA; setting: Eastern Pennsylvania 

Line of therapy Unclear 

Duration of study Follow up (post intervention): mean 4.2 years 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Stratified then randomised: risk strata (high, moderate, low, very low). Determined by geriatric-related risks using the 
Sutter Health questionnaire, individuals scoring above 3 on the Sutter instrument were classified as high risk, 
individuals scoring at or below 3 on the Sutter instrument were classified as moderate, low or very low according to a 
'disease-specific risk assessment developed by Health Quality Partners (HQP)'. Individuals in very low and low risk 
categories were excluded. 
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Study 
Health Quality Partners (HQP) programme, nested within Medicare Coordinated Care Demonstration trial: Coburn 
2012277  

Inclusion criteria 65 years or older; with heart failure, CHD, asthma, diabetes, hypertension or hyperlipidaemia; receiving care at 
primary care practice agreeing to work with the HQP programme. 

Exclusion criteria Dementia; end stage renal disease; schizophrenia; active cancer (except skin) in prior 5 years; life expectancy less than 
6 months; current or imminent residence in long-term care facility. Assessment of risk classified as low or very low 
according to a 'disease-specific risk assessment developed by HQP'.  

Recruitment/selection of patients Randomised into HQP programme from MCCD 

Age, gender and ethnicity Age - mean (SD): 74.8 (6.5). Gender (M:F): 39:61. Ethnicity: not reported 

Further population details 1. Age: aged 65 years and over.  2. Deprivation: not stated.  3. Ethnicity: not stated.  4. Number of conditions: all 
participants mean 3.8 (SD 1.9). 5. Type of condition: not stated.    

Extra comments Age group, years: 65-69 (29%), 70-74 (25%), 75-79 (24%), 80-84 (15%), 85+ (7%). Perceived health: excellent (18%), 
good (65%), fair (15%), poor (2%). Depressed in prior 3 months 14%. Living alone 31%. Fall in prior year 22%. Limited 
mobility 9%. ADL score (mean±SD): 0.8±2.1. IADL score (mean±SD): 1.1±2.4. Chronic conditions (mean±SD): 3.8±1.9.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=873) Intervention 1: Case management and care plan. HQP programme.  Individualised plan developed by nurse 
case manager, based on: the patient’s self-identified primary concerns and unmet needs; findings from their initial 
and on-going assessments; and the patient’s motivational stage of change. The interventions typically incorporated 
into care plan include: education, symptom monitoring, medication reconciliation, counselling for adherence, help 
identifying, arranging and monitoring community and social service referrals. Group interventions directly provided by 
nurse case managers included: structured lifestyle and behaviour change programs for weight loss, weight loss 
maintenance, exercise classes and a balance and mobility programme for fall prevention 

 

Concurrent medication/care: High risk people undertook a CGA (‘high risk’ on the Sutter Health Questionnaire (SHQ)): 
multidimensional in-home assessment of physical assessment (HQP), IADL, Mini-Mental State Exam , Clock Drawing 
Test, Geriatric Depression Screen-Short Form, Nutritional Risk Assessment (NSI), violence screening (HQP), alcohol 
abuse using CAGE Questionnaire, behavioural and caregiver assessment, home environment safety checklist, Numeric 
Pain Scale, sleep, incontinence, immunisations and preventative screenings, psychological support needs (HQP). 

 
(n=863) Intervention 2: Standard care. Usual care. Duration mean 4.2 years. Concurrent medication/care: none stated 

Funding Academic or government funding (Health Quality Partners, provided by the US Centres for Medicare and Medicare 
Services [CMS]) 
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Study 
Health Quality Partners (HQP) programme, nested within Medicare Coordinated Care Demonstration trial: Coburn 
2012277  

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, adjusted (HR) at 4.2 years; HR 0.73 (95% CI 0.55 to 0.98) reported; risk of bias: very high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; 
length of hospital stay; unscheduled care; continuity of care; admission to care facility; patient/carer treatment 
burden 

Table 137: Courtney 2009299 

Study Courtney 2009299  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=122) 

Countries and setting Conducted in Australia 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 24 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients with risk factors for readmission: patients aged 65 years and over admitted with a medical condition and at 
least one risk factor (that is, aged 75 years and over, multiple admissions in previous 6-months, multiple 
comorbidities, lives alone, lacking social support, poor self-rating of health, moderate to severe functional 
impairment, history of depression). 

Exclusion criteria Factors that would undermine patients' ability to participate in the intervention: patients requiring home oxygen, 
patients unable to walk independently for 3 meters (with/without walking aids), patients with neurological or 
cognitive deficit or disease. 

Recruitment/selection of patients Participants recruited within 72 hours of admission to medical wards at a tertiary referral hospital in Brisbane, 
Australia. 
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Study Courtney 2009299  

Age, gender and ethnicity Age - mean (SD): 78.8 (years (6.9). Gender (M:F): 46/76. Ethnicity: not reported 

Further population details 1. Age: >65 years . 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions (median, range): 
intervention: 5 (0-8); control: 4 (1-12). 5. Type of condition: not stated. 

Extra comments Intervention aimed at an older adult population who are at known risk of readmission but relatively healthy and able 
to live independently. Population conditions included cardiac (78%), orthopaedic (48%), respiratory (49%), 
gastrointestinal (40%), and endocrine disease (38%). Mean duration of hospital stay = 4.6 days (SD = 2.92). 

Indirectness of population Serious indirectness: older adult 

Interventions (n=64) Intervention 1: A combination of above. Older hospitalised patients' discharge planning and in-home follow-up 
protocol (OHP-DP protocol). Within 72 hours of admission a registered nurse (RN) and physiotherapist undertook a 
comprehensive patient assessment and developed a goal-directed, individualised care plan in consultation with the 
patient, health professionals, family and caregivers. The care plan included: 

* An individually tailored exercise program prescribed by the physiotherapies including: muscle stretching, balance 
training, walking for endurance and muscle strengthening using resistance exercises.  

* The nurse visited daily during participants' hospital stay to address concerns, facilitate the exercise program and 
oversee discharge planning. The nurse developed a transitional care plan while the patients was in hospital, which 
covered the areas of functional ability and need for assistance with activities of daily living; post-discharge treatments 
and follow-up care; social support; chronic disease management plans and information; medication information; 
community services; and assistance with the exercise program. The nurse and physiotherapist combined their visits 
when planning, explaining and demonstrating the exercise program to ensure continuity when the nurse continued to 
facilitate the exercise program during extended hospital stays and at home. Written guidelines were provided on 
post-discharge management, including diagrams and specific instructions for their exercise program. 

* Within 48 hours of discharge, the nurse undertook a home visit to assess availability of support; address transitional 
concerns; provide advice and support; and ensure the exercise program could be safely undertaken at home. Extra 
home visits were provided if required. Weekly telephone calls were provided for 4 weeks followed by monthly follow-
up for further 5-months. The nurse was also available for contact between 9am - 5pm weekdays. During the 
telephone follow-ups, feedback was sought on issues identified in hospital or during the home visit; general health; 
level of support available; management of treatment regimens; health promotion activities; any new problems or 
concerns; levels of adherence with the exercise program, and progress with the exercise plan and goals. These were 
adjusted to reflect progress or difficulties, and advice, information, positive feedback and support were offered. 
Duration in hospital + 6-months post-discharge. Concurrent medication/care: usual care. 
 
(n=64) Intervention 2: Standard care. Discharge planning and rehabilitation advice normally provided. If in-home 
follow-up was necessary, this was organised in the routine way (for example referral to community health services). 
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Study Courtney 2009299  

Duration in hospital + 6-months post-discharge. Concurrent medication/care: usual care. 
 

Funding Academic or government funding (Funded by an Australian Research Council Discovery Project Grant) 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT + CARE PLAN versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-12 (v2; physical component) at 6-months; other: ηp2 = 0.50 (p-value <.001); risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: SF-12 (v2; mental component) at 6-months; mean ηp2 = 0.19 (p-value <.001); risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Unscheduled care  
- Actual outcome: Emergency hospital readmissions at 6-months; OR 0.14 (95%CI 0.04 to 0.44) (p-value .001); risk of bias: high; indirectness of outcome: no 
indirectness 
- Actual outcome: Emergency GP visits at 6-months; group 1: 15/58, group 2: 43/64; risk of bias: very high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; length of hospital 
stay; continuity of care; admission to care facility; patient/carer treatment burden 

Table 138: Eklund 2013394 

Study Eklund 2013394 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=181) 

Countries and setting Conducted in Sweden; Setting: Community (identified at ED presentation) 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 12 months 

Method of assessment of guideline condition Inadequate method of assessment/diagnosis: >65 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Define 

Exclusion criteria Define 

Recruitment/selection of patients Recruited in ED 
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Study Eklund 2013394 

Age, gender and ethnicity Age - Other: Mean not reported, either older than 80 or between 65-79 with at least one chronic condition and one 
ADL dependency. Gender (M:F): Define. Ethnicity: Not stated 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population Serious indirectness 

Interventions (n=89) Intervention 1: A combination of above. Collaboration between a nurse with geriatric competence at the 
emergency department, the hospital wards and a multi-professional team in the community. Participants underwent 
geriatric assessment by nurse with geriatric competence, during admission followed by care co-ordination, care-
planning and home follow-up. Focus of intervention was on creating a continuum of care.. Duration 12 months. 
Concurrent medication/care: Usual care 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  
 
(n=92) Intervention 2: Standard care. Standard care including a routine assessment and care planning by community 
team following discharge from hospital, possibly including rehabilitation if required.. Duration 12 months. Concurrent 
medication/care: Usual care 
Further details: 1. Post-CGA intervention:   

Funding Funding not stated 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTERVENTION versus USUAL CARE 

 

Protocol outcome 1: Mortality  

- Actual outcome: Mortality at 12 months; Group 1: 30/85, Group 2: 18/76;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  

- Actual outcome: ADL - number of people improving ADL score at 12 months; Group 1: 33/85, Group 2: 18/76;  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 

- Actual outcome: ADL - number of people with worsening ADL score at 12 months; Group 1: 32/85, Group 2: 36/76;  Risk of bias: Very high; Indirectness of outcome: 
No indirectness 

   

Protocol outcomes not reported by the study Health-related quality of life ; Patient & carer satisfaction ; Length of hospital stay ; Unscheduled care ; Continuity of 
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Study Eklund 2013394 

care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted   

Table 139: Ell 2010397 

Study Ell 2010397  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=387) 

Countries and setting Conducted in USA 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 18 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Endorsed one of two cardinal depression symptoms more than half to days to nearly every day and scored ≥10 on the 
PHQ-9 indicating a high likelihood of clinically significant depression. Provided written informed consent. 

Exclusion criteria Acute suicidal ideation, score of ≥8 on the Alcohol Use Disorders Test alcohol assessment, recent 
lithium/antipsychotic medication use, inability to speak English or Spanish. 

Recruitment/selection of patients Trained study recruiters identified diabetic patients from medical charts. Patients provided verbal consent to 
depression symptom screening.  

Age, gender and ethnicity Age - other: all ≥18. Aged ≥50 years: 75.1% intervention, 69.1% comparison. Gender (M:F): 1:4. Ethnicity: 96.5% 
Hispanic. 

Further population details 1. Age: Aged ≥50 years. 2. Deprivation: low SES (low income). 3. Ethnicity: 96.5% Hispanic. 4. Number of conditions: 
patients with 2 conditions. 5. Type of condition: physical with mental health.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=193) Intervention 1: Collaborative care. Multifaceted Diabetes and Depression Programme: problem solving 
therapy; monthly telephone with diabetes depression clinical specialists (DDCS) follow up symptom monitoring, 
treatment maintenance, and relapse prevention; care and service system navigation by DDCS and an assistant patient 
navigator. Psychiatrist and principal investigator provided weekly telephone DDCS supervision and if requested 
provided PCP antidepressant medication telephone consultation. Duration 12 month. Concurrent medication/care: 
none stated. 
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Study Ell 2010397  

 
(n=194) Intervention 2: Standard care. Enhanced usual care. Duration 12 months. Concurrent medication/care: given 
patient- and family-focused depression education pamphlets and a community, financial, social services, 
transportation and child care resource list. Primary care physicians were informed of patient depression diagnoses 
and study participation and could prescribe antidepressant medications or refer patients to community mental health 
care. Patients could seek mental health treatment. 
 

Funding Academic or government funding (NIMH) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: COLLABORATIVE CARE versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: Health-related quality of life - SF12 physical component (18 months) at 18 months; MD; risk of bias: very high; indirectness of outcome: no 
indirectness 
- Actual outcome: Health-related quality of life - SF12 mental component (18 months) at 18 months; MD; risk of bias: very high; indirectness of outcome: no 
indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Functional outcome - Sheehan Disability Scale of functional impairment (12 months) at 12 months; MD; risk of bias: very high; indirectness of 
outcome: no indirectness 
- Actual outcome: Functional outcome - Sheehan Disability Scale of functional impairment (18 months) at 18 months; MD; risk of bias: very high; indirectness of 
outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; length of hospital stay; unscheduled care; continuity of care; admission to 
care facility; patient/carer treatment burden 

Table 140: Hogg 2009595 

Study Anticipatory and Preventive Team Care (APTCare) trial: Hogg 2009595  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=241) 

Countries and setting Conducted in Canada; setting: primary care 

Line of therapy Adjunctive to current care 
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Study Anticipatory and Preventive Team Care (APTCare) trial: Hogg 2009595  

Duration of study Intervention + follow up: 12-18 months (mean 14.9 months) 

Method of assessment of guideline condition Partially adequate method of assessment/diagnosis: mean number of chronic conditions from table (intervention: 
2.7/control: 2.3). Conditions not specified.  

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria 50 years of age or older, roistered in the practice, and considered by their family physicians to be good candidates to 
benefit from additional medical resources and at risk of functional decline, physical deterioration, or experiencing an 
event requiring emergency services. There were no restrictions on diagnoses. 

Exclusion criteria Substantial cognitive impairment, language or cultural barriers, life expectancy less than 6 months, and plans to move 
or to be away for more than 6 weeks during the study period. 

Recruitment/selection of patients The study was conducted in a family health network in a rural area of Ottawa, Canada. Patients within the family 
health network were allocated to either the intervention or the control arm. Recruitment of patients took place 
between October 2004 and March 2005. Not further information on recruitment or selection of patients. 

Age, gender and ethnicity Age - other: Intervention: 69.6 years. Control: 72.8 years (no range or SD provided). Gender (M:F): 103/138. Ethnicity: 
not specified 

Further population details 1. Age: Aged ≥50 years. 2. Deprivation: not stated. 3. Ethnicity: first language English: intervention 92%, control 93%.  
4. Number of conditions (mean): intervention 2.7, control 2.4. 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=120) Intervention 1: Case management. The intervention consisted of care provided by a multi-disciplinary team. 
One pharmacist and 3 nurse practitioners (NPs) were added to a family practice. The pharmacist and the NPs 
delivered care in patients' home or by telephone. Both performed comprehensive chart reviews and home visits for 
each patient at the start of the study. Pharmacist then conducted a medication management review and worked 
directly with the patients and in collaboration with the NPs and family physicians to address issues and new drug-
related problems as they arose. Each patient's NP developed an individualised care plan in collaboration with the 
patient and in consultation with the pharmacist and the patient's family physician. The care plan identified the 
patient's active health issues and outlined the management goals that the patient and the team of providers would 
work toward over the course of the intervention. Duration 15 months. Concurrent medication/care: intervention 
patients took part in the Anticipatory and Prevention Team Care (APTCare) trial. 
 
(n=121) Intervention 2: Standard care. Control patients received usual care from their family physicians. Duration 15 
months. Concurrent medication/care: no further information provided. 
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Study Anticipatory and Preventive Team Care (APTCare) trial: Hogg 2009595  

 

Funding Academic or government funding (physicians in the practice were remunerated by the publicly funded Medicare 
system through a blended payment formula of capitation [principally], fee-for-service, and incentives). Funding for 
this research was provided by the Ontario Ministry of Health and Long-Term Care Primary Health Care Transition 
Fund. 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 physical component at 15 months; MD 1.6 (95%CI -0.8 to 4.1) SF-36  1-100 top=high is good outcome; risk of bias: high; indirectness of 
outcome: no indirectness 
- Actual outcome: SF-36 mental component at 15 months; MD -1.1 (95%CI -3.7 to 1.6) SF-36 1-100 top=high is good outcome; risk of bias: high; indirectness of 
outcome: no indirectness 
- Actual outcome: Health related Quality of Life total number of unhealthy days in last 30 days at 15 months; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Mortality  
- Actual outcome: Mortality at 15 months; group 1: 3/120, group 2: 0/121; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Unscheduled care  
- Actual outcome: Unscheduled care - average number of ED visits at 15 months; MD -0.10 (95%CI -0.38 to 0.18); risk of bias: high; indirectness of outcome: no 
indirectness 
 
Protocol outcome 4: Patient/carer treatment burden  
- Actual outcome: Caregiver burden at 15 months; risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Functional outcomes (mobility, activities of daily living); patient & carer satisfaction; length of hospital stay; continuity 
of care; admission to care facility 

Table 141: Metzelthin 2013854 

Study Metzelthin 2013854  

Study type RCT (Cluster randomised; Parallel) 

Number of studies (number of participants) 1 (n=346) 
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Study Metzelthin 2013854  

Countries and setting Conducted in Netherlands; Setting: Community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 2 years 

Method of assessment of guideline condition Inadequate method of assessment/diagnosis: People over the age of 70 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Community dwelling, frail, people over the age 70 

Exclusion criteria Terminally ill, confined to bed, severe cognitive or psychological impairment, unable to communicate in Dutch 

Recruitment/selection of patients All people meeting criteria in included GP centres were sent postal survey 

Age, gender and ethnicity Age - Range of means: 76.8-77.49. Gender (M:F): 42:58. Ethnicity:  

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population Serious indirectness 

Interventions (n=193) Intervention 1: A combination of above. People received an in home multidimensional assessment by a 
practice nurse, GP and practice nurse discussed the assessment and the need for other assessments, preliminary 
treatment plan formulated by GP and practice nurse with or without an MDT meeting, second home visit by practice 
nurse to formulate final treatment plan with person, practice nurse also acts as case manager to regularly review 
achievement of goals and need for additional support. Duration 2 years. Concurrent medication/care: 1Usual care 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  
 
(n=153) Intervention 2: Standard care. Usual care. Duration 2 years. Concurrent medication/care: Usual care, no 
further details provided 
Further details: 1. Post-CGA intervention:   

Funding Academic or government funding 

 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTERVENTION versus CONTROL 

 

Protocol outcome 1: Functional outcomes (mobility, activities of daily living)  

- Actual outcome: Groningen Activity Restriction Scale - ADL subscale at 2 years; MD 0.77 (95%CI -0.05 to 1.59);  Risk of bias: Very high; Indirectness of outcome: No 
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Study Metzelthin 2013854  

indirectness 

- Actual outcome: Groningen Activity Restriction Scale - IADL subscale at 2 years; MD 0.40 (95%CI -0.54 to 1.34);  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 

  
 

Protocol outcomes not reported by the study Health-related quality of life ; Mortality ; Patient & carer satisfaction ; Length of hospital stay ; Unscheduled care ; 
Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted   

Table 142: Naylor 2004896 

Study Naylor 2004896  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=239) 

Countries and setting Conducted in USA; setting: six Philadelphia academic and community hospitals 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 3 month intervention + follow-up through 52 weeks post index hospital discharge 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: mean number of health conditions: intervention, n=6.4 (2.5); control, 
n=6.4 (2.0) 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Eligible patients had to speak English, be alert and oriented, be reachable by telephone after discharge, and reside 
within a 60-mile radius service area of the admitting hospital 

Exclusion criteria Elders with end-stage renal disease were excluded because of their access to unique Medicare services 

Recruitment/selection of patients All patients aged 65 and older admitted to study hospitals from their home between February 1997 and January 2001 
with a diagnosis of heart failure 

Age, gender and ethnicity Age - mean (SD): intervention: 76.4 (6.9); control: 75.6 (6.5). Gender (M:F): 102/137. Ethnicity: African American, 
n=86; White, n=153. 

Further population details 1. Age: aged 65 years and older. 2. Deprivation: income < 10,000 dollars: intervention 29%, control 37%; 10,000-
19,999: intervention 26%, control 27%; more than 20,000: intervention 15%, control 17%. 3. Ethnicity: African 
American: intervention 34%, control 38%; White: intervention 66%, control 62%.  4. Number of conditions (mean, SD): 
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Study Naylor 2004896  

intervention 6.4 (2.5), control 6.4 (2). 5. Type of condition: heart failure.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=121) Intervention 1: Standard care. Control group patients received care routine for the admitting hospital, 
including site-specific heart failure patient management and discharge planning critical paths and, if referred, 
standard home agency care consisting of comprehensive skilled home health services. Duration 3 month 
intervention/12 month follow-up. Concurrent medication/care: standards of care for all study hospitals include 
institutional policies to guide, document, and evaluate discharge planning. The attending physician was responsible 
for determining the discharge date, and the primary nurse, discharge planner, and physical collaborated in the design 
and implementation of the discharge plan; including: liaison nurses to facilitate referrals to home care, availability of 
comprehensive, intermittent skilled home care services in patients’ residences 7 days per weeks; and on-call 
registered nurse available 24 hours per day. 
 
(n=118) Intervention 2: Collaborative care. A 3-month APN-directed discharge planning and home follow-up protocol. 
Duration 3 month intervention/12 month follow-up. Concurrent medication/care: in collaboration with patients’ 
physicians, 3 APNs (advanced practice nurses) implemented an intervention extending from index hospital admission 
through 3 months after the index hospital discharge. The intervention included all of the following components: (1) a 
standardised orientation and training programme guided by a multidisciplinary team of heart failure experts to 
prepare APNs to address the unique needs of older adults and their caregivers throughout an acute episode of heart 
failure; (2) use of Cost Model of APN Transitional Care, including identification of patients’ and caregivers’ goals, 
individualised plans of care developed and implemented by APNs in collaboration with patients’ physicians, 
educational and behavioural strategies to address patients’ and caregivers’ learning needs, continuity of care and care 
coordination across settings, and the use of expert nurses to deliver and manage clinical services to high-risk patient 
groups; (3) APN implementation of an evidence-based protocol, guided by national heart failure guidelines and 
designed for this patient group and their caregivers with a unique focus on comprehensive management of needs and 
therapies associated with an acute episode of heart failure complicated by multiple comorbid conditions. The protocol 
consisted of an initial APN visit within 24 hours of index hospital admission, and daily visits during the hospitalisation, 
weekly visits during the first month, bimonthly visits during the second and third months, additional APN visits based 
on patients’ needs and APN telephone availability 7 days per week. If a patient was hospitalised for any reason during 
the intervention period, the APN resumed daily visits. APNs had access to multidisciplinary team members for 
challenging cases. After patients were discharged to their home, APNs conducted targeted assessments to identify 
changes in patients’ health status.  
 

Funding Academic or government funding (National Institute for Nursing Research, National Institutes of Health funded this 
study) 
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Study Naylor 2004896  

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: COLLABORATIVE CARE versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: Quality of life - Minnesota Living with Heart Failure Questionnaire (total score) at 12 months; group 1: mean 2.8  (SD 1.8); n=75, group 2: mean 2.6  
(SD 1.7); n=74; The Minnesota Living with Heart Failure Questionnaire 0-105 top=high is poor outcome; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Mortality  
- Actual outcome: Mortality at 12 months; group 1: 11/118, group 2: 13/121; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Functional outcome - Functional Status Score at 12 months; group 1: mean 3.1 (SD 1.5); n=76, group 2: mean 2.9 (SD 1.6); n=71; The Enforced Social 
Dependency Scale 12-72 top=high is poor outcome; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 4: Patient & carer satisfaction  
- Actual outcome: Patient & carer satisfaction - patient satisfaction  at 6 weeks; group 1: mean 83.1  (SD 9.6); n=92, risk of bias: high; indirectness of outcome: no 
indirectness 
 

Protocol outcomes not reported by the study Length of hospital stay; unscheduled care; continuity of care; admission to care facility; patient/carer treatment 
burden 

Table 143: Sandberg 20151076 

Study Sandberg 20151076 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=153) 

Countries and setting Conducted in Sweden; Setting: Sweden, community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: >65 inclusion criteria, range for "health complaints" 2-23 

Stratum  Overall 

Subgroup analysis within study Not applicable 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
3

4
0

 

Study Sandberg 20151076 

Inclusion criteria Live in ordinary home (i.e. not nursing or sheltered housing), >65 years old, dependent in at least two ADLs, admitted 
to hospital at least twice/had at least four visits to outpatients/primary care in previous 12 months 

Exclusion criteria Not able to communicate verbally, cognitive impairments, special accommodation 

Recruitment/selection of patients Patients were screened at hospital clinics and contacted based on their demographics from the primary care records 

Age, gender and ethnicity Age - Range of means: 81.4-81.6. Gender (M:F): 51/102. Ethnicity:  

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population No indirectness 

Interventions (n=80) Intervention 1: Case management. Patients received traditional case management with assessment, co-
ordination, home visits and telephone calls. Patients also received general information about the healthcare system 
and specific information about their needs. Case managers either had nursing or physiotherapy backgrounds. Monthly 
visits (over 12 months) took place in the patients’ own homes. Each visit lasted ~1 hour and the contents of the visits 
depended on the individual's care plan. The first visit involved a CGA to inform a care plan to be used for subsequent 
visits.. Duration 12 months. Concurrent medication/care: Usual care 

Further details: 1. Post-CGA intervention: CGA + long-term care plan  

 

(n=73) Intervention 2: Standard care. Usual care. Duration 12 months. Concurrent medication/care: Usual care 

Further details: 1. Post-CGA intervention:   

Funding Academic or government funding  

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 12 months; Group 1: 10/80, Group 2: 3/73;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Length of hospital stay  
- Actual outcome: Total length of inpatient stays at 12 months; Group 1: mean 4.6  (SD 15.42); n=80, Group 2: mean 4.05  (SD 11.71); n=73;  Risk of bias: High; 
Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Unscheduled care  
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Study Sandberg 20151076 

- Actual outcome: Hospital admissions per patient at 12 months; Group 1: mean 0.49  (SD 0.81); n=80, Group 2: mean 0.48  (SD 0.84); n=73;  Risk of bias: Very high; 
Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted   

Table 144: Slaets 19971126 

Study Slaets 19971126  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=237) 

Countries and setting Conducted in Netherlands; setting: hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention time: length of stay in hospital: intervention 19.7 days; control 24.8 days 

Method of assessment of guideline condition Partially adequate method of assessment/diagnosis: >75 years 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients must be 75 years old or older and have been referred to the department of general medicine. 

Exclusion criteria Patients admitted for day treatment were excluded 

Recruitment/selection of patients Data collected at the Leyenburg Hospital in The Hague, a teaching hospital. The study was carried out in two units 
located on different floors of the hospital. 

Age, gender and ethnicity Age - mean (SD): 82.8 (5.0). Gender (M:F): 29.5%/70.5%. Ethnicity: not stated 

Further population details 1. Age: over 75 years old. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. 
Type of condition: Main diagnostic groups were similar in both groups: cancer 10.7% intervention, 14.4% usual care; 
congestive heart failure 41.4% and 41.2%; chronic lung disease 7.0% and 4.1%; pneumonia 12.1% and 10.3%; 
gastrointestinal bleeding or gastrointestinal problems 20.0% and 16.5%; and diabetes or other endocrinological 
problems 28.6% and 26.8%. 

Indirectness of population Serious indirectness: older adult  

Interventions (n=97) Intervention 1: Standard care. Usual care consisted of services provided by physicians and nurses in another 
general medical unit in the same hospital but on a different floor. The staff of the usual care unit, including the 
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Study Slaets 19971126  

attending physicians and resident physicians, were not involved in the care of the patient in the intervention unit. The 
data collected in the usual care unit for the study were kept hidden from the staff. Duration: unclear. Concurrent 
medication/care: note that due to financial restrictions the collection of data in the usual care unit was limited to 100 
consecutive admissions. Three patients were admitted for day treatment, so 97 were included in the trial for the usual 
care group. 
 
(n=140) Intervention 2: Integrated care. Psychogeriatric intervention, consisting of multidisciplinary joint treatment by 
a psychogeriatric team. The intervention consisted of multidisciplinary joint treatment by geriatric team in addition to 
the usual care. The main purpose of the intervention was to obtain the optimal level of physical functioning in basic 
ADL functioning and mobility. To achieve that goal a team of experts was formed: a geriatrician, a specialised geriatric 
liaison nurse, and a physiotherapist. Furthermore, the staff-to-patient ration was increased by three nurses in the 
intervention unit. The geriatrician was the leader of the geriatric team. The main task of the team was assessment on 
admission, generating and implementing the treatment plans, and planning and management of discharge. Apart 
from meetings, the geriatrician spent about 2 hours per day in direct contact with the patients or their family. 
Together with the physiotherapist and the liaison nurse, he made an integrated assessment of every new admission. 
The physiotherapist was responsible for assessing the patient's level of daily functioning and mobility and 
implementing procedures with nursing staff for the prevention of increased disability and for rehabilitation therapy. 
The specific task of the liaison nurse was to communicate all the relevant information to all members of staff involved 
in treatment of the patient. He was also responsible for communication with the primary care health care system. 
Duration: unclear. Concurrent medication/care: the procedure was as follows: a weekly multidisciplinary meeting was 
held, attended by the geriatric team, the nurses, social worker, dietician, psychiatrist, and other occasionally invited 
consultants. The geriatrician was present at the weekly ward rounds with the attending physician and the two 
resident physicians. In addition, the geriatric team had their own ward rounds every week. The geriatric team, the 
nursing staff, and the resident physicians were considered to be crucial in making an integrated assessment and in the 
implementation of the geriatric treatment plans. 
 

Funding Other (no mention of funding source) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTEGRATED CARE versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality - number of patients died in hospital at unclear; group 1: 18/140, group 2: 5/97; risk of bias: high; indirectness of outcome: serious 
indirectness 
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Study Slaets 19971126  

Protocol outcome 2: Unscheduled care 
- Actual outcome: Hospital readmission within 6 months; group 1: 24/140, group 2:29/97; risk of bias: high; indirectness of outcome: serious indirectness 

 

Protocol outcomes not reported by the study Health-related quality of life; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; 
length of hospital stay; unscheduled care; continuity of care; admission to care facility; patient/carer treatment 
burden 

Table 145: Sommers 2010 

Study Senior Care Connections  trial: Sommers 20001135  

Study type RCT (Cluster randomised; Parallel) 

Number of studies (number of participants) 1 (n=543) 

Countries and setting Conducted in USA; Setting: Primary care 

Line of therapy Mixed line 

Duration of study Intervention + follow up: 24 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Under treatment for at least 2 chronic conditions (conditions not 
specified) 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Objective was to define a group of patients who were community dwelling but had difficulties in living independently: 
(1) Demographic factors: one or more visits with primary care physician, age 65 years or older, spoke English; (2) 
Functional status: independent in activities of daily living (walking, toileting, feeding), unable to carry out at least 1 
instrumental activity of daily living; (3) Health status: under treatment for at least 2 chronic conditions (stable or 
unstable - if stable, having at least 1 health risk factor). 

Exclusion criteria Not terminally ill, not residing in a nursing home, not under therapy for metastatic disease, Alzheimer disease, or 
related dementias. 

Recruitment/selection of patients 30 primary care physicians (PCP) from San Francisco Bay area were invited to participate, 18 with sufficient patients to 
recruit accepted. PCPs were randomised to intervention or control. Before randomisation, each physician met with 
coordinator and used criteria to select at least 35 patients from list of those having been seen in their office during 
past 2 months. After physician randomisation, all patients received a questionnaire. During 6-month study enrolment, 
as intervention patients came into the office for their appointments, the PCP determined whether they still met study 
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Study Senior Care Connections  trial: Sommers 20001135  

criteria and, if so, described the SCC and introduced to nurse/social worker. To obtain an identifiable patient cohort, 
each PCP extended participation to patients not originally sent the first questionnaire but who were seen in the office 
during the enrolment period and met criteria. No new patients were added to the control arm. 

Age, gender and ethnicity Age - Mean (SD): 77.03 (6.608). Gender (M:F): Control: 33%/67%. Intervention: 30%/70%. Ethnicity: Control 80% white 
/ Intervention 84% white 

Further population details 1. Age: Mean (SD): 77.03 (6.608). 2. Deprivation: Not stated. 3. Ethnicity: white: intervention 84%, control 80%.  4. 
Number of conditions: cancer: intervention 13%, control 11%; respiratory disease: intervention 23%, control 175; 
gastrointestinal tract disease: intervention 18%, control 17%; hypertension: intervention 48%, control 45%; heart 
disease: intervention 14%, control 18%; diabetes: intervention 15%, control 21%; stroke: intervention 12%, control 
10%.  5. Type of condition: Not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=383) Intervention 1: Case management. Senior Care Connections (SCC) intervention required collaboration among 
a primary care physician, nurse with geriatrics training, and a clinical social-worker. Home visit assessment followed by 
team discussion and development of a risk reduction plan and treatment targets. Throughout the intervention, the 
team met with trainers to learn team building skills and strategies for coaching patients in chronic disease self-
management. The SCC intervention focused on a set of defined activities for each intervention patient. The nurse or 
social worker visited the patient in the home (noted health concerns, completed patient functional assessment, etc.). 
Using this data and the PCP knowledge, the team discussed the patients’ health status and generated frailty and 
health risk scores. A risk reduction plan was discussed with the patient and his/her family to set target objectives and 
plan treatment by means of chronic disease self-management strategies. Nurse/social worker monitored the patient's 
health status between office visits through telephone calls, home visits or office/hospital visits at least once every 6 
weeks. PCP/nurse/social worker met at least monthly to review patient's status and revise care plans.. Duration 24 
months. Concurrent medication/care: All patients received a questionnaire. Patients were asked for demographic data 
and were queried about daily habits, use of support services, chronic conditions, and self-efficacy for health-related 
behaviours. Physical functioning was assessed and perceived health status measured. Checklists were used to assess 
nutritional habits, recent symptoms, and social activities, and a list of current medications was requested. 
 
(n=351) Intervention 2: Standard care. Controls received usual care from their primary care physician. Controls 
physicians did not re-review patients as they came in for office visits during enrolment period and no new patients 
were added. Duration 24 months. Concurrent medication/care: All patients received a questionnaire. Patients were 
asked for demographic data and were queried about daily habits, use of support services, chronic conditions, and self-
efficacy for health-related behaviours. Physical functioning was assessed and perceived health status measured. 
Checklists were used to assess nutritional habits, recent symptoms, and social activities, and a list of current 
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Study Senior Care Connections  trial: Sommers 20001135  

medications was requested. 
 

Funding Other (Supported by a grant from the John A. Hartford Foundation, New York, NY (as part of their Generalist Physician 
Imitative Program), to the California Pacific Medical Centre, San Francisco, with support from Alta Bates Medical 
Centre, Berkeley, Calif, and Marin General Hospital, Corte Madera, Calif.) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 24 months; Group 1: 24/280, Group 2: 26/263;  Risk of bias: Very high; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Unscheduled care  
- Actual outcome: Unscheduled care - hospital admissions per year at 24 months; OR 0.63 (95%CI 0.41 to 0.96);  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 
 

Protocol outcomes not reported by the study Patient & carer satisfaction ; Length of hospital stay ; Continuity of care ; Admission to care facility ; Patient/carer 
treatment burden ; to be deleted  

H.5.1.2 Models of care with a self-management component 

Table 146: Behm 2014112 

Study (subsidiary papers) Behm 2014112 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=459) 

Countries and setting Conducted in Sweden; Setting: Community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 2 years 

Method of assessment of guideline condition Inadequate method of assessment/diagnosis: 80 years or older 

Stratum  Overall 

Subgroup analysis within study Not applicable 
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Study (subsidiary papers) Behm 2014112 

Inclusion criteria Participants must live in their ordinary housing, not dependent on home help or care, independent of help from 
another person in ADL and without overt cognitive impairment 

Exclusion criteria None stated 

Age, gender and ethnicity Age - Range of means: 85-86. Gender (M:F): Define. Ethnicity:  

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population Serious indirectness 

Interventions (n=174) Intervention 1: A combination of above. Single home visit made by either a nurse, physiotherapist, social 
worker or occupational therapist. Participant given verbal and written information on what the urban district provides 
in terms of meeting places, activities, physical training for seniors, help and support available from professional 
organisations and volunteers. Visitor also identified falls risks and advice given on how to prevent falls. Visit lasted 
between 1.5 and 2 hours.. Duration 24 months. Concurrent medication/care: Usual care 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  
 
(n=171) Intervention 2: A combination of above. Four weekly meetings, no more than six participants in each group, 
each lasting ~2hrs, focus on information about aging process and consequences and provision of tools/strategies for 
solving problems that can arise in the home environment. Follow-up home visit two to three weeks after group 
meetings completed. Group meetings were multi-professional and multi-dimensional, led either by occupational 
therapist, nurse, physiotherapist or social worker.. Duration 24 months. Concurrent medication/care: Usual care 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  
 
(n=114) Intervention 3: Standard care. Usual care, access to ordinary range of services in municipality (e.g. meals on 
wheels, help with ADLs). Duration 24 months. Concurrent medication/care: Usual care 
Further details: 1. Post-CGA intervention:   

Funding Funding not stated 

" 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTERVENTION 1 (SINGLE HOME VISIT) versus STANDARD CARE 

 

Protocol outcome 1: Health-related quality of life  

- Actual outcome: Participants declining in self-rated health as per SF-36 at 24 months; OR 0.64 (95%CI 0.38 to 1.07);  Risk of bias: High; Indirectness of outcome: No 
indirectness 
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Study (subsidiary papers) Behm 2014112 

- Actual outcome: Participants declining in satisfaction with physical health at 24 months; OR 0.43 (95%CI 0.22 to 0.84);  Risk of bias: High; Indirectness of outcome: No 
indirectness 

- Actual outcome: Participants declining in satisfaction with psychological health at 24 months; OR 0.30 (95%CI 0.16 to 0.56);  Risk of bias: High; Indirectness of 
outcome: No indirectness 

 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTERVENTION 2 (GROUP MEETINGS) versus STANDARD CARE 

 

Protocol outcome 1: Health-related quality of life  

- Actual outcome: Participants declining in self-rated health as per SF-36 at 24 months; OR 0.95 (95%CI 0.57 to 1.57);  Risk of bias: High; Indirectness of outcome: No 
indirectness 

- Actual outcome: Participants declining in satisfaction with physical health at 24 months; OR 0.28 (95%CI 0.14 to 0.59);  Risk of bias: High; Indirectness of outcome: No 
indirectness 

- Actual outcome: Participants declining in satisfaction with psychological health at 24 months; OR 0.40 (95%CI 0.22 to 0.72);  Risk of bias: High; Indirectness of 
outcome: No indirectness 

"   

Protocol outcomes not reported by the study Mortality ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; Length of hospital 
stay ; Unscheduled care ; Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be 
deleted   

Table 147: Boult 2008168,169,179 

Study (subsidiary papers) Guided Care trial: Boult 2008168  (Boult 2011169, Boyd 2010179, Boult 2013170) 

Study type RCT (cluster randomised; parallel) 

Number of studies (number of participants) 1 (n=904) 

Countries and setting Conducted in USA; setting: primary care, mid-Atlantic region of the United States. Primary care practices in 3 health 
care delivery systems in the Baltimore-Washington DC area. 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: paper states 12 month intervention. Participants followed-up at 6 months. 

Method of assessment of guideline condition Partially adequate method of assessment/diagnosis: mean number of self-reported conditions: intervention 4.3 (0-13) 
/control 4.3 (0-12). Conditions not specified. 

Stratum  Overall 
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Study (subsidiary papers) Guided Care trial: Boult 2008168  (Boult 2011169, Boyd 2010179, Boult 2013170) 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients 65 years old or older, require upper quartile of risk for using health services heavily during the coming year 
according to their scores on the hierarchical condition category predictive model, which is based on diagnoses on 
health insurance claims submitted during the previous year. Patients had to be covered by insurance.  

Exclusion criteria Patients who were interviewed in their home for eligibility were considered ineligible if they did not have a telephone, 
did not speak English, were planning extended travel during the following 2.5 years, or failed a brief cognitive screen 
and did not have a proxy. 

Recruitment/selection of patients Primary care practices were eligible if they cared for at least 400 patients who were 65 years old or older (N=8). 
Nurses were recruited for the GCN role. Patient recruitment was a multistage process. High risk patients (based on 
their hierarchical condition category predictive model score) received introductory letters, offering them the 
opportunity to 'opt-out'. Those that did not receive a telephone call were offered an in-home meeting. Professional 
interviewers visited the home of those who accepted to screen potential participants for eligibility.  

Age, gender and ethnicity Age - mean (range): intervention: 77.2 (66-106). Control: 78.1 (66-96). Gender (M:F): 409/495. Ethnicity: intervention: 
Caucasian 51.1%, African American 45.6%, other 3.3%. Control: Caucasian 48.9%, African American 46.3%, other, 
4.8%. 

Further population details 1. Age: 65 years old or older. 2. Deprivation: some money left over at the end of the month: intervention 57.9%, 
control 51.1%; just enough money left over at the end of the month: intervention 32.8%, control 34.2%; not enough 
money left over at the end of the month: intervention 9.3%, control 14.7%. 3. Ethnicity: white: intervention 51.5%, 
control 48.95; African American: intervention 45.6%, control 46.3%.  4. Number of conditions (mean, range): 
intervention 4.3 (0-13), control 4.3 (0-12).  5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=419) Intervention 1: Standard care. Teams of 2-5 physicians and their at-risk older patients were randomised to 
guide care intervention. 'Guided Care' programme included home-based assessment, individual management plan, 
coaching for self-management with monthly monitoring and coordination of care provision. Duration 12 months. 
Concurrent medication/care: all baseline interviews were conducted face-to-face, and all follow-up interviews (6 
months after each patient's start date) were conducted by telephone. Baseline interviews were carried out using 
computer-assisted interviewing technology. All primary care physicians were surveyed anonymously at baseline and 
approximately 1 year later. Each week of the intervention, GCNs received the names and contact information of 
additional consented patients. Each GCN scheduled and conducted in-home assessments of, on average, two patients 
per week until a case load of 50-60 patients was developed.  
 
(n=485) Intervention 2: Case management. Teams of 2-5 physicians and their at-risk older patients were randomised 
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Study (subsidiary papers) Guided Care trial: Boult 2008168  (Boult 2011169, Boyd 2010179, Boult 2013170) 

to guide care intervention. Duration 12 months. Concurrent medication/care: all baseline interviews were conducted 
face-to-face, and all follow-up interviews (6 months after each patient's start date) were conducted by telephone. 
Baseline interviews were carried out using computer-assisted interviewing technology. All primary care physicians 
were surveyed anonymously at baseline and approximately 1 year later. Each week of the intervention, GCNs received 
the names and contact information of additional consented patients. Each GCN scheduled and conducted in-home 
assessments of, on average, two patients per week until a case load of 50-60 patients was developed.  
 

Funding Other (supported by John A. Hartford Foundation, the Agency for Healthcare Research and Quality, the National 
Institute on Aging, the Jacob and Valeria Langeloth Foundation, Kaiser-Permanente Mid-Atlantic, John Hopkins 
HealthCare, and the Roger C. Lipiz Centre for Integrated Health Care.) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 physical (Boult 2013) at 32 months; Adjusted MD = -1.31 (95%CI -3.02, 0.41); Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: SF-36 mental (Boult 2013) at 32 months; Adjusted MD = 1.05 (95%CI -1.08, 3.12); Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Mortality  
- Actual outcome: Mortality (Boult 2008) at 6 months; Group 1: 28/485, Group 2: 24/419; Risk of bias: Very high; Indirectness of outcome: No indirectness 
- Actual outcome: Mortality (Boult 2013) at 32 months; OR 0.88 (95%CI 0.59 to 1.31); Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Patient & carer satisfaction  
- Actual outcome: 'Very satisfied' with regular health care (Boult 2013) at 32 months; OR 1.50 (95%CI 0.77 to 2.82); Risk of bias: High; Indirectness of outcome: No 
indirectness 
- Actual outcome: Patient assessment of chronic illness care (PACIC; Boult 2013) at 32 months; Adjusted MD = 0.27 (95%CI 0.08, 0.45); Risk of bias: High; Indirectness of 
outcome: No indirectness 
 
Protocol outcome 4: Unscheduled care  
- Actual outcome: Unscheduled care - emergency department visits (Boult 2011) at 6-8 months; OR 1.04 (95%CI 0.81 to 1.34); Risk of bias: Very high; Indirectness of 
outcome: No indirectness 
 
Protocol outcome 5: Continuity of care  
- Actual outcome: Primary care assessment survey integration subscale (management continuity; Boult 2013) at 32 months; Adjusted MD 2.79 (95%CI -0.97 to 6.6); Risk 
of bias: High; Indirectness of outcome: No indirectness 
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Study (subsidiary papers) Guided Care trial: Boult 2008168  (Boult 2011169, Boyd 2010179, Boult 2013170) 

- Actual outcome: Primary care assessment survey communication subscale (management continuity; Boult 2013) at 32 months; Adjusted MD = -1.31 (95%CI -3.02, 
0.41); Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Access to doctor's appointment 'same day' when sick (provider continuity; Boult 2013) at 32 months; OR 1.20 (95%CI 0.65 to 2.29); Risk of bias: High; 
Indirectness of outcome: No indirectness 

 

 

Protocol outcomes not reported by the study Functional outcomes (mobility, activities of daily living); length of hospital stay; admission to care facility; 
patient/carer treatment burden 

Table 148: Chow 2014263 

Study Chow 2014263 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=281) 

Countries and setting Conducted in Hong Kong (China); Setting: Recruited from 1700 bed, acute, general, regional hospital in Hong Kong 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 12 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Inclusion >65, majority had 2 or more chronic conditions 

Stratum  Overall 

Subgroup analysis within study  Not applicable 

Inclusion criteria >65, admitted with a diagnosis related to chronic respiratory, cardiac, diabetic or renal disease 

Exclusion criteria MMSE <20, discharged to institutional care, unable to communicate, terminally ill 

Recruitment/selection of patients Eligible patients were recruited and consented from the ward 

Age, gender and ethnicity Age - Mean (range): 76.5 (60-95). Gender (M:F): 134:147. Ethnicity: Hong Kong 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Asian >80% 4. Number of 
conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not stated / Unclear  

Indirectness of population No indirectness 
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Study Chow 2014263 

Interventions (n=96) Intervention 1: Case management. A nurse case manager (NCM) carried out a pre-hospital discharge 
assessment using the Omaha system (involves problem classification, interventions and problem rating). Patients 
received weekly visits for 4 weeks after discharge. Patients were encouraged to make decisions and take action to 
monitor their condition. Interventions were tailor made for patients. NCM made a home visit in the first week, in the 
second week the NCM called the patients to monitor and support them, in the third week nursing students visited the 
patient and in the fourth week the NCM made a final telephone call to remind them about adhering to positive 
behaviours.. Duration 4 weeks. Concurrent medication/care: Usual care 

Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  

 

(n=108) Intervention 2: Case management. A nurse case manager (NCM) carried out a pre-hospital discharge 
assessment using the Omaha system (involves problem classification, interventions and problem rating). Patients 
received weekly visits for 4 weeks after discharge. Patients were encouraged to make decisions and take action to 
monitor their condition. Interventions were tailor made for patients. The NCM made a first telephone call based on 
the patient's needs identified at assessment, nursing students called the patient in the second and third week post-
discharge. Patients were referred to the goals and interventions developed by the NCM during the assessment. In the 
fourth week the NCM made a final phone call.. Duration 4 weeks. Concurrent medication/care: Usual care 

Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  

 

(n=108) Intervention 3: Standard care. Placebo phone calls made twice in the 4 weeks, 5 minute calls only about social 
topics (for example,  weather, television programmes, leisure activities). Duration 4 weeks. Concurrent 
medication/care: Usual care 

Further details: 1. Post-CGA intervention:   

Funding Academic or government funding 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: VISIT CASE MANAGEMENT versus PHONE CASE MANAGEMENT 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 mental component at 12 weeks; Group 1: mean 55.5  (SD 6.5); n=87, Group 2: mean 54.8  (SD 11); n=96;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
- Actual outcome: SF-36 physical component at 12 weeks; Group 1: mean 42.4  (SD 7.4); n=87, Group 2: mean 42.6  (SD 7.6); n=96;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: VISIT CASE MANAGEMENT versus STANDARD CARE 
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Study Chow 2014263 

 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 physical component at 12 weeks; Group 1: mean 42.4  (SD 7.4); n=87, Group 2: mean 39.3  (SD 7.3); n=98;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
- Actual outcome: SF-36 mental component at 12 weeks; Group 1: mean 55.5  (SD 6.5); n=87, Group 2: mean 53.6  (SD 7.9); n=98;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: PHONE CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 physical component at 12 weeks; Group 1: mean 42.6  (SD 7.6); n=96, Group 2: mean 39.3  (SD 7.3); n=98;  SF-36 0-100 Top=High is good 
outcome;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: SF-36 mental component at 12 weeks; Group 1: mean 54.8  (SD 11); n=96, Group 2: mean 53.6  (SD 7.9); n=98;  Risk of bias: High; Indirectness of 
outcome: No indirectness 

 

 

Protocol outcomes not reported by the study Mortality ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; Length of hospital 
stay ; Unscheduled care ; Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be 
deleted   

Table 149: Gitlin 2006168,169,179 

Study (subsidiary papers) ABLE programme trial: Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=319) 

Countries and setting Conducted in USA 

Line of therapy Mixed line 

Duration of study Intervention + follow up: Intervention: 12 months. Follow-up: 48 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Mean number of health conditions: interventions, 7.1 / control, 6.7. 84% 
arthritis, 71% hypertension, 43% cataracts or macular degeneration, 39% cardiovascular problems, 23% diabetes 
mellitus. 

Stratum  Overall 
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Study (subsidiary papers) ABLE programme trial: Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) 

Subgroup analysis within study Not applicable 

Inclusion criteria All participants were aged 70 or older, cognitively intact (Mini Mental State Examination (MMSE) score 423 on a scale 
ranging from 0 to 30) and English speaking, were not receiving home care, and reported the need for help or 
difficulties with two IADLs (instrumental activities of daily living) or one or more ADLs (activities of daily living) 

Exclusion criteria None specified 

Recruitment/selection of patients Participants were recruited from an area agency on aging, media announcements, and posters at senior housing and 
community settings 

Age, gender and ethnicity Age - Mean (SD): 79 (5.925). Gender (M:F): 58/261. Ethnicity: Intervention: white 53.1%, African American 45.0%, 
other 1.9%. Control: white 52.2%, African American 45.9%, other 1.9%. 

Further population details 1. Age: aged 70 and older 2. Deprivation: Not stated. 3. Ethnicity: Not stated. 4. Number of conditions: 84% arthritis, 
71% hypertension, 43% cataracts or macular degeneration, 39% cardiovascular problems, 235 diabetes mellitus. 5. 
Type of conditions: Not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=159) Intervention 1: Standard care. Participants assigned to the no-treatment control group did not receive any 
intervention contact. At the conclusion of the 12-month follow-up interview, control participants were provided with 
educational materials on home safety and safe performance techniques. Duration 12 months. Concurrent 
medication/care: No more information provided. 
 
(n=160) Intervention 2: Self-management programmes - Self-management programmes. Multicomponent home 
intervention (the ABLE programme) delivered by occupational therapist (5 contacts, 4x face-to-face for 90 minutes 
and 1x 20 minute telephone contact) and physical therapist (90 minutes), aimed at reducing functional difficulties; 
over 6 months, followed by 6 month follow-up and 3 telephone contacts and final home visit. Due to considerable 
variability in home environments and functional difficulties, specific control-orientated strategies were individualised 
to the needs of participants, although the intervention was standardised in that each participant received 4 treatment 
components (education and problem-solving; home modification; energy conserving techniques; and balance, muscle 
strengthening, and fall-recovery techniques) for specific targeted functional areas. Duration 12 months. Concurrent 
medication/care: Intervention goal was to compensate for declining abilities by training in the use of control-
enhancing strategies including cognitive (problem-solving, reframing), behavioural (pace self, sit instead of stand to 
perform tasks), and environmental (grab bars) modifications. Occupational therapists (OTs) initially met with 
participants and conducted a semi structured clinical interview to identify and prioritise problem areas. For each 
targeted area, an OT observed the participant's performance for safety, efficiency, and difficulty and presence of 
environmental barriers. In subsequent sessions, the OT engaged the participant in problem solving to identify 
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Study (subsidiary papers) ABLE programme trial: Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) 

behavioural and environmental contributors to performance difficulties. Specific strategies were derived and 
equipment options provided. In the fourth session, the physical therapist (PT) provided balance and muscle 
strengthening and fall-recovery techniques. In the fifth session (telephone), the OT reinforced strategy use; and in the 
sixth session, the OT reviewed problem solving, refined strategy use, and provided education and resources to 
address future needs for environmental adjustments. Before the sixth contact, home modifications (grab bars, rails, 
raised toilet seats) were installed. Over the following 6 months, OTs conducted 3 telephone calls to reinforce the use 
of intervention-derived strategies and generalise these strategies to new problem areas. A final home visit was 
conducted to obtain closure. Interventionists were licensed therapists with 1 or more years of home care experience, 
having received 35 hours of training. Treatment intervention was monitored and maintained in supervision meetings 
held every other week in which cases were systematically presented. Interventionists also submitted taped treatment 
sessions for review  
 

Funding Academic or government funding (National Institute on Aging grant) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 4 years from study entry; HR 0.76 (95%CI 0.48 to 1.2) Calculated – from logrank P-value;  Risk of bias: Low; Indirectness of outcome: No 
indirectness 
- Actual outcome: Mortality at 2 years from study entry; HR 0.4 (95%CI 0.18 to 0.86) Calculated – from logrank P-value;  Risk of bias: Low; Indirectness of outcome: No 
indirectness 
- Actual outcome: Mortality at 3 years from study entry; HR 0.74 (95%CI 0.44 to 1.24) Calculated – from logrank P-value;  Risk of bias: Low; Indirectness of outcome: No 
indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: ADL (mean difficulty across 6 items: dressing above waist, dressing below waist, grooming, bathing/showering, toileting, feeding) at 6 months;  Risk 
of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Mobility (mean difficulty across 6 items: getting in/out of car, walking indoors, walking one block, climbing one flight of stairs, moving in/out chair, 
moving in/out of bed) at 6 months;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: IADL (mean difficulty across 6 items: light housework, shopping, preparing meals, managing money, telephone use, taking medications) at 6 months;  
Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Patient self-efficacy  
- Actual outcome: Functional self-efficacy (mean confidence in managing difficulties across 17 items: ADLs, IADLs and mobility) at 6 months;  Risk of bias: High; 
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Study (subsidiary papers) ABLE programme trial: Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) 

Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; Patient and carer satisfaction; Unplanned hospital admissions; Length of hospital stay; 
Continuity metrics; Patient/carer treatment burden 

Table 150: Katon 2010168,169,179 

Study (subsidiary papers) Katon 2010677  (Mcgregor 2011839, Ludman 2013789, Von korff 20111260) 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=214) 

Countries and setting Conducted in USA; setting: primary care 

Line of therapy Mixed line 

Duration of study Intervention time: 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: patients with diagnoses of diabetes, coronary heart disease, or both and 
coexisting depression 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Diagnoses of diabetes, coronary heart disease, or both according to the International Classification of Disease, 9th 
Revision, or Current Procedural Terminology codes for coronary-artery interventions. Patients had one or more 
measures of poor disease control within the previous 12 months, including: blood pressure above 140/90 mm Hg 
(based on two blood-pressure readings as separate visits within 12 months), a low-density lipoprotein cholesterol 
level above 130 milligrams per deciliter, or a glycated hemoglobin level of 8.5% or higher. Patients were ambulatory, 
spoke English, and planned to be enrolled in a health-maintenance-organisation (HMO) plan for 12 months. PHQ-2 
score 3 or higher and PHQ-9 score 10 or higher. 

Exclusion criteria Terminal illness, residence in a long-term care facility, severe hearing loss, planned bariatric surgery within 3 months, 
pregnancy or breast feeding, on-going psychiatric care, bipolar disorder or schizophrenia, use of antipsychotic or 
mood-stabiliser medication, and observed mental confusion suggesting dementia. 

Recruitment/selection of patients Patients and primary care physicians in 14 primary care clinics in the Group Health Cooperative in Washington State 
participated. Patients identified from electronic medical records. Eligible patients were assigned to a treatment group 
with the use of a permuted-block design, with randomly selected block sizes of 4, 6, and 8 patients. 

Age, gender and ethnicity Age - mean (SD): 56.84 (11.35). Gender (M:F): 108/112. Ethnicity: Non-white or Hispanic: intervention, 25%; control, 
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Study (subsidiary papers) Katon 2010677  (Mcgregor 2011839, Ludman 2013789, Von korff 20111260) 

22%. 

Further population details 1. Age: mean (SD): 56.84 (11.35). 2. Deprivation: part-time or full-time employment:, intervention 53%, control 59%; 
retired: intervention 34%, control 26%; unemployed or disabled: intervention 10%, control 13%; homemaker: 
intervention 3%, control 2%.  3. Ethnicity: non-white or Hispanic: intervention 25%, control 22%.  4. Number of 
conditions: not stated. 5. Type of condition: poorly controlled diabetes, coronary heart disease, or both and co-
existing depression. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=108) Intervention 1: Standard care. Controls received "enhanced usual care", that is, after randomisation, patients 
in the usual-care group received usual care and were advised to consult with their primary care physician to receive 
care for depression and for diabetes, coronary heart disease, or both. With patient’s permission, primary care 
physicians were notified about depression and poor control of medical disease and received laboratory test results at 
baseline, 6 months, and 12 months. Duration 12 months. Concurrent medication/care: eligible patients received the 
Patient Health Questionnaire-2 (PHQ-2) depression screening by mail or telephone. Patients with a PHQ-2 score of 3 
or more completed the PHQ-9 by telephone interview. In structured visits in each patient’s primary care clinic every 2 
to 3 weeks, nurses monitored the patient’s progress.  
 
(n=106) Intervention 2: Collaborative care. Primary care-based, care-management intervention for multiple 
conditions. Intervention group involved a medically supervised nurse, working with each patient's primary care 
physician, providing guideline-based, collaborative care management, with the goal of controlling risk factors 
associated with multiple diseases. Duration 12 months. Concurrent medication/care: registered nurses with 
experience in diabetes education collaborated with primary care physicians to implement the 12-month intervention, 
aimed to manage depression and improved glycaemic, blood-pressure and lipid control by integrating a treat-to-
target program for diabetes and coronary heart disease with collaborative care for depression. The intervention 
combined support for self-care with pharmacotherapy to control depression, hyperglycaemia, hypertension, and 
hyperlipidaemia. Using motivational and encouraging coaching, nurses helped patients solve problems and set goals 
for improved medication adherence and self-care. Eligible patients received the Patient Health Questionnaire-2 (PHQ-
2) depression screening by mail or telephone. Patients with a PHQ-2 score of 3 or more completed the PHQ-9 by 
telephone interview. In structured visits in each patient’s primary care clinic every 2 to 3 weeks, nurses monitored the 
patient’s progress. Treatment protocols guided adjustments of commonly used medicines in patients who did not 
achieve specific goals. Once a patient achieved targeted levels, a maintenance plan was developed. Nurses then 
followed up patients with telephone calls every 4 weeks. Patients with disease control that worsened were offered 
follow-up visits or telephone calls and protocol-based intensification of treatment regimens. Nurses received weekly 
supervision, to review new cases and patient progress. Supervising physicians recommended initial choices and 
changes in medications tailored to the patient’s history and clinical response. The nurse communicated recommended 
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Study (subsidiary papers) Katon 2010677  (Mcgregor 2011839, Ludman 2013789, Von korff 20111260) 

medication changes to the primary care physician responsible for medication management. 
 

Funding Other (supported by grants from the Services Division of the National Institute of Mental Health and by institutional 
support from Group Health Cooperative. Multiple other sources of support notes, included author support from 
Pfizer; author receiving payment for a manuscript from Prescott Medical, lecture fees from HealthSTAR 
Communications, travel fees from World Psychiatry Association, and a grant from John A. Hartford Foundation; author 
grant pending with Johnson & Johnson; etc.) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: COLLABORATIVE CARE versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life 
- Actual outcome: Health-related quality of life - quality of life score, over the previous month (Katon 2010) at 12 months; group 1: mean 6  (SD 2.2); n=106, risk of bias: 
very high; indirectness of outcome: no indirectness 
- Actual outcome: Health-related quality of life - global quality of life rating (Von Korff 2012) at 12 months; group 1: mean 6  (SD 2.2); n=92, group 2: mean 5.2  (SD 1.9); 
n=92; global quality of life rating  0-10 top=high is good outcome; risk of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Mortality 
- Actual outcome: Mortality (Katon 2010) at 12 months; group 1: 1/106, group 2: 2/108; risk of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Functional outcomes - Sheehan social role disability scale (Von Korff 2012) at 12 months; group 1: mean 3.8  (SD 3); n=92, group 2: mean 4.5 (SD 2.9); 
n=92;  Sheehan social role disability scale 0-10 top=high is poor outcome; risk of bias: very high; indirectness of outcome: no indirectness 
- Actual outcome: Functional outcomes - WHODAS-2 activities of daily living (Von Korff 2012) at 12 months; group 1: mean 12.9 (SD 10); n=92, group 2: mean 12.9 (SD 
11.2); n=92; WHODAS-2 activities of daily living  0-4 top=high is poor outcome; risk of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 4: Patient & carer satisfaction  (as assessed by the number of patients satisfied with care for diabetes, heart disease or both) 
- Actual outcome: Patient/Carer satisfaction - satisfaction with care of diabetes, heart disease, or both (Katon 2010) at 12 months; group 1: 79/92, group 2: 62/88;  risk 
of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 5: Unscheduled care  
- Actual outcome: Unscheduled care - proportion hospitalised (had at least one hospitalisation) (Katon 2010) at 12 months; group 1: 27/106, group 2: 23/108; risk of 
bias: very high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Length of hospital stay; continuity of care; admission to care facility; patient/carer treatment burden 
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Table 151: Legrain 2011752 

Study Optimisation of Medication in AGEd (OMAGE) trial: Legrain 2011752  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=665) 

Countries and setting Conducted in France; setting: acute geriatric units of 5 university affiliated hospitals and 1 private clinic in Paris, 
France. 

Line of therapy Not applicable 

Duration of study Follow up (post intervention): 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 70 or older admitted to participating acute geriatric unit 

Exclusion criteria Expected length of stay less than 5 days; poor chance of survival at 3 months (according to clinical judgement of the 
senior geriatrician in charge); receiving palliative care; previous participation in OMAGE study; inclusion in another 
therapeutic trial, not French speaking, impossible to follow up (for example lived in foreign country), absence of any 
health insurance (required by French law on clinical trials). 

Recruitment/selection of patients Admitted to participating acute geriatric unit 

Age, gender and ethnicity Age - mean (SD): 86.4 (6.3). Gender (M:F): 38:64. Ethnicity: not stated. 

Further population details 1. Age: >65 years 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: Patients with 3 
conditions (number of chronic diseases, mean (SD): 3.29 (1.64)). 5. Type of condition: physical multimorbidity only. 

Extra comments Living alone - intervention 47%, control 47.1%. Nursing home resident - intervention 18%, control 20%. Home help - 
intervention 67.5%, control 79.1%. Nurse at home - intervention 25.2%, control 20%. Help with planning medication - 
intervention 47.7%, control 52.7%. Help with taking medication - intervention 35.2%, control 39.6%. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=317) Intervention 1: Case management. Case manager sets up care plan only. Comprehensive chronic treatment 
review: intervention-dedicated geriatrician performed an in-depth reconciliation of all medications (including over the 
counter medications) from all available sources; history of iatrogenic illness and adherence problems assessed; 
performed a standardised review of all chronic diagnoses for each participant to assess whether diagnoses where 
evidence based or needed further investigations; screened for major depression (4-item Geriatric Depression Scale); 
screened for protein energy malnutrition; chronic diseases and medications were investigated to identify suboptimal 
prescribing; on detecting suboptimal prescribing refinements were proposed; recommendations were made based 
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Study Optimisation of Medication in AGEd (OMAGE) trial: Legrain 2011752  

on: (1) opinion of usual prescriber on considered treatment changes (for example GP), (2) participant's health 
priorities, determined according to the corresponding education programme. (3) Education on self-management of 
disease: assessed participant’s health priorities (preferences, values, treatment burden), (4) structured sessions - 
participant's health problems and the links between them, education on detecting drug related problems and 
managing these situations themselves or by mobilising resources (for example GP), drug management and self-follow-
up criteria. Transition of care communication: healthcare professionals (for example GPs) were contacted after 
participant’s admission as soon as changes in chronic treatment were considered to obtain agreement and discharge 
GPs received report. Duration: not stated. Concurrent medication/care: usual care. 
 
(n=348) Intervention 2: Standard care. Standard care from the acute geriatric unit; care includes a rehabilitation 
component in addition to acute care. Duration: not stated. Concurrent medication/care: none stated. 
 

Funding Academic or government funding (French Ministry of Health) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CASE MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 6 months; group 1: 56/317, group 2: 65/317; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Unscheduled care  
- Actual outcome: Unscheduled care – emergency department visit at 6 months; group 1: 19/317, group 2: 22/348;  risk of bias: high; indirectness of outcome: no 
indirectness 
- Actual outcome: Unscheduled care - readmission to acute geriatric unit at 6 months; group 1: 103/317, group 2: 133/348;  risk of bias: high; indirectness of outcome: 
no indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; 
length of hospital stay; continuity of care; admission to care facility; patient/carer treatment burden 
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H.5.2 Holistic assessment 

H.5.2.1 Holistic assessment inpatient ward  

Table 152: Applegate 1990 

Study Applegate 1990  

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=155) 

Countries and setting Conducted in USA; setting: community rehabilitation hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention: 6-12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Mean age 78.8 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Functionally impaired elderly patients who were recovering from acute medical or surgical illnesses; and were 
considered at risk for nursing home placement, to have potentially reversible functional impairment, or both. In 
addition: age 65 or older, loss of independence in more than 1 activity of daily living, willingness to participate in a 
randomised study and give signed informed consent, and access to a primary physician willing to resume care of the 
patient at discharge. *a few patients under the age of 65 were considered if they met all criteria* 

Exclusion criteria Excluded if they had medical problems that were unstable or required continued short-term monitoring, if their 
survival was estimated to be less than 6 months, if they had serious chronic mental impairment, or if a nursing home 
placement was considered inevitable. 

Recruitment/selection of patients Patients were selected from all patients referred to the geriatric assessment unit of the Baptist Memorial Hospital by 
physicians or social-work personnel. 

Age, gender and ethnicity Age - mean (SD): Intervention: 79.4 (7.0). Control: 78.1 (7.6). Gender (M:F): Intervention: 79.5% female. Control: 
74.0% female. Ethnicity: Intervention: 84.6% white. Control: 84.3% white. 

Further population details 1. Age: age 65 years or older. 2. Deprivation: not stated. 3. Ethnicity: white: intervention 84.6%, control 84.3%. 4. 
Number of conditions: not stated. 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=78) Intervention 1: CGA. The geriatric assessment unit was a 10-bed unit in a rehabilitation hospital that occupies a 
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Study Applegate 1990  

separate building within the hospital complex. Within the unit, emphasis was placed equally on interdisciplinary 
assessment of the problems of the patients and on rehabilitation. The objective was to improve health and functional 
status sufficiently that patients at risk of admission to care facility could avoid placement in nursing home. An 
interdisciplinary assessment of medical, social and physiological function was completed within 72 hours of admission 
by team physicians, rehabilitation nurses, physical therapists, occupational therapists, psychologists, social workers, 
nutritionists, and specialist in speech therapy and audiology. Particular attention was paid to problems common in 
frail, hospitalised older persons. After the assessments were completed, the team determined at the first of a series of 
weekly meetings whether a patient was a candidate for a specific treatment, rehabilitation, or both. If medical 
treatment was required, the patients was either treated in the unit or returned to the care of the referring physician. 
Any patient with a defect in vision, hearing or speech was referred to the appropriate therapist. If the patient needed 
rehabilitative care, a rehabilitation plan with specific goals was developed, and the patient’s progress was re-
evaluated weekly. When patients reached their rehabilitation goals or attained a stable level of function, they were 
discharged without any subsequent services from the geriatric-assessment-unit team. 
 
(n=77) Intervention 2: Standard care. Usual care. Duration 6 months. Neither the staff members of the geriatric 
assessment unit nor the investigators in the study were involved in the care of the patients in the control group after 
randomisation. The controls received usual care provided by their physicians. The patients in the control group 
received a wide range of services after discharge from the acute care hospital, including home care in and care in 
other rehabilitation units. Care would compare favourably with national norms. 

Funding Other (Grant from the Robert Wood Johnson Foundation) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 8/78, group 2: 16/77; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 16/78, group 2: 19/77; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to  care facility  
- Actual outcome: Admission to care facility, up to 6 months; group 1: 8/78, group 2: 14/77; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission to  care facility 
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Study Applegate 1990  

- Actual outcome: Admission to care facility, end of follow-up; group 1: 7/78, group 2: 15/77; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Functional outcome  
- Actual outcome: Activities of daily living (at 6 months); group 1: 1.1 (1.9)/78, group 2: 0.64 (2.3)/77; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Patient and carer satisfaction; length of hospital stay; unscheduled care; continuity of care; patient/carer treatment 
burden 

Table 153: Asplund 2000 

Study Asplund 2000  

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=413) 

Countries and setting Conducted in Sweden; setting: hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 3 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Older patients with acute medical illness. Patients ages 70 years and over. 

Exclusion criteria Patients who required treatment in specialised units, such as the intensive care unit, coronary care unit, or acute 
stroke unit, or required treatment in 1 of the designated subspecialties, such as in a renal unit, were excluded. 

Recruitment/selection of patients Patients admitted acutely to the University Hospital for medical ailments during the study period were considered for 
inclusion in the study. 

Age, gender and ethnicity Age - mean (95% CL): Intervention: 80.9 (780.1 to 81.9). Control: 81.0 (80.3 to 81.8). Gender (M:F): 162/25. Ethnicity: 
not stated. 

Further population details 1. Age: aged 70 years and older. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not 
stated 5. Type of condition: not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=190) Intervention 1: CGA. Duration 3 months. Acute geriatrics-based ward (AGW). The geriatric approach followed 
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Study Asplund 2000  

the principles outlined by the Nordic Working Group on Geriatric Assessment and Rehabilitation. Staffing of the ward 
was designed to optimise the conditions for treatment, nursing, early rehabilitation, and planning of care for older, 
acutely ill patients. The staff was recruited from geriatric, medical and surgical departments. The AGW had 11 beds 
and shared facilities with a surgical ward. There was a 1-week education period for the staff with emphasis on the 
principles of interdisciplinary and geriatric working forms and on ethical issues.  
 
(n=223) Intervention 2: Standard care. Usual care. Duration 3 months. General medical wards (MWs). The MWs (2) 
each had 30 beds. Both were mixed wards in which acutely ill patients from the local hospital catchment area 
constituted the majority of patients. Small stroke units, each caring for, on average, 6 to 8 patients, were in operation 
on both wards. In addition, 1 of the wards provided tertiary in-hospital care for patients with endocrine disorders and 
the other for patients with gastroenterological disorders.  

Funding Other (study supported by the Vasterbotten County Council and by grants from Vardalstiftelsen and King Gustaf V’s 
and Queen Victoria’s Foundation) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 21/190, group 2: 17/223; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 21/190, group 2: 12/226; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: 
No indirectness 

 

Protocol outcome 3: Admission to  care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 48/169 group 2: 72/206; risk of bias: very high; blinding, incomplete outcome data; Indirectness 
of outcome: No indirectness 

 

Protocol outcome 4: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 48/169 group 2: 72/206; risk of bias: very high; blinding, incomplete outcome data; Indirectness 
of outcome: No indirectness 

 

Protocol outcome 5: Length of stay  
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Study Asplund 2000  

- Actual outcome: Length of stay (at 3 months); group 1: 5.9 (5.7)/190, group 2: 7.3(5.7)/223; risk of bias: very high; blinding, incomplete outcome data; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 6: Unscheduled care  
- Actual outcome: Readmissions (at 3 months); group 1: 61/182, group 2: 79/217; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: 
No indirectness 
 

Protocol outcomes not reported by the study Functional outcomes; patient and carer satisfaction; care; continuity of care; patient/carer treatment burden 

Table 154: Cohen 2002 

Study Cohen 2002 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=1388) 

Countries and setting Conducted in USA; setting: hospital (and outpatient follow-up) 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  Overall 

Subgroup analysis within study CGA inpatient - ward 

Inclusion criteria An age of at least 65 years, hospitalised on a medical or surgical ward, an expected length of stay of at least 2 days, 
and a frail condition. 

Exclusion criteria Admitted from a nursing home, were already receiving care at an outpatient clinic for geriatric evaluation and 
management, had previously been hospitalised in an inpatient unit for geriatric evaluation and management, were 
currently enrolled in another clinical trial, had a severe disabling disease or terminal condition or severe dementia, did 
not speak English, lacked access to a telephone for follow-up, or were unwilling or unable to return for follow-up clinic 
visits. 

Recruitment/selection of patients Hospitalised at Veterans Affairs medical centres. 

Age, gender and ethnicity Age - mean: 74.2. Gender (M:F): 1355/33. Ethnicity: White, not Hispanic, n=1004; Black, not Hispanic, n=346; Other, 
n=38. 
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Study Cohen 2002 

Further population details 1. Age: aged 65 years of age or older. 2. Deprivation: not stated. 3. Ethnicity: white, not Hispanic: 72%; black, not 
Hispanic: 25%; other 3%. 4. Number of conditions: not stated. 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions *Patients were randomly assigned to receive either usual care in an inpatient geriatric unit (GEMU) or usual inpatient 
care (UCIP), followed by either care at an outpatient geriatric clinic (GEMC) or usual outpatient care (UCOP): 

GEMU-UCOP: 348 

GEMU-GEMC: 346 

UCIP-UCOP: 348 

UCIP-GEMC: 346 

 

Intervention 1: CGA. Duration 12 months. The inpatient and outpatients intervention teams, each consisting of a 
geriatrician, a social worker, and a nurse, followed their standard protocols for geriatric evaluation and management, 
with specific instructions to complete the history taking and physical examination, including screening for geriatric 
syndromes such as incontinence or falls; develop a list of problems; assess the patient’s functional, cognitive, 
affective, and nutritional status; evaluate the caregiver’s capabilities; and assess the patient’s social situation. A plan 
of care was developed, and the team on the geriatric evaluation and management unit met at least twice a week to 
discuss the plan. Preventative and management services were coordinated to address the problems identified.  
 
Intervention 2: Standard care. Usual care. Duration 12 months. Patients assigned to receive usual care received all 
appropriate hospital services except for those provided by the team on the geriatric evaluation and management unit. 
Outpatients assigned to receive usual care were provided with at least 1 follow-up appointment in an appropriate 
clinic.  

Funding Other (supported by the Department of Veterans Affairs Cooperative Studies Program) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Health-related Quality of Life (SF-36)  
- Actual outcome: Health-related quality of life, 12 months; GEMC/UCOP;  

physical functioning, group 1: 6.8 (9.7)/692, group 2: 4.5 (7.2)/696; risk of bias: low; Indirectness of outcome: No indirectness;  

physical limitations, group 1: 31.3  (24.1)/692, group 2: 32.5 (29.2)/696; risk of bias: low; Indirectness of outcome: No indirectness; 

emotional limitations, group 1: 22.1 (9.2)/692, group 2: 20.2 (8.0)/696; risk of bias: low; Indirectness of outcome: No indirectness; 

bodily pain, group 1: 21.9 (10.2)/692, group 2: 22.9 (9.6)/696; risk of bias: low; Indirectness of outcome: No indirectness; 
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Study Cohen 2002 

energy, group 1: 5.4 (3.6)/692, group 2: 1.0 (3.2)/696; risk of bias: low; Indirectness of outcome: No indirectness;  

mental health, group 1: 6.3 (5.7)/692, group 2: 0.8 (1.5)/696; risk of bias: low; Indirectness of outcome: No indirectness;  

social activity, group 1: 18.3 (16.0)/692, group 2: 16.4 (13.8)/696; risk of bias: low; Indirectness of outcome: No indirectness;  

general health, group 1: -4.4 (-5.5)/692, group 2: -8.2 (-7.1)/696; risk of bias: low; Indirectness of outcome: No indirectness. 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, up to 6 months; GEMC; group 1: 58/346, group 2: 52/346; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Mortality  
- Actual outcome: Mortality, up to 6 months; UCOP; group 1: 46/348, group 2: 46/348; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Mortality  
- Actual outcome: Mortality, end of follow-up; GEMC; group 1: 79/346, group 2: 73/346; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Mortality  
- Actual outcome: Mortality, end of follow-up; UCOP; group 1: 71/348, group 2: 74/348; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; GEMC; group 1: 67/346, group 2: 88/346; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 7: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; UCOP; group 1: 60/348, group 2: 89/348; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 8: Length of stay  
- Actual outcome: Length of stay (at 12 months); GEMC; group 1: 23.8 (25.3)/346, group 2: 14.8 (23.3)/346; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 9: Length of stay  
- Actual outcome: Length of stay (at 12 months); UCOP; group 1: 22.7 (27.9)/348, group 2: 15.2 (23.8)/348; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcomes; patient and carer satisfaction; unscheduled care; continuity of care; patient/carer treatment 
burden 
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Table 155: Collard 1985 

Study Collard 1985 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=695) 

Countries and setting Conducted in USA; setting: community hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 6 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria At least 65 years old, to have a predicted length of stay of at least 48 hours, and to be in the care of a participating 
physician. 

Exclusion criteria None reported. 

Recruitment/selection of patients Two hospitals treating predominantly adult medical/surgical patients. 

Age, gender and ethnicity Age - mean: intervention 77.7; control: 77.4. Gender (M:F): 205/327. Ethnicity: not stated. 

Further population details 1. Age: aged 65 years and over. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not 
stated. 5. Type of condition: not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=190) Intervention 1: CGA. Duration 6 months. Ten beds in existing space at each hospital were designated a 
Geriatric Special Care Unit (GSCU). Patients on the GSCU are cared for by registered nurses and nursing assistants 
selected from existing hospital staff and trained to participate in the project. Nursing care on the GSCU is delivered 
under a primary nursing model. The 2 GSCUs share a full-time social worker, and each has a medical director 
appointed from the hospital’s medical staff. Within a short time of admission to the GSCU, a detailed assessment of 
each patient is performed by the primary nurse who coordinated the patient’s hospital care. In cases of elective 
admissions, the patient is assessed at home. On the basis of the assessment, an individualised nursing care plan is 
developed for each patient. The care plan emphasises maximum patient independence. Patients are encouraged to 
perform as much as possible, their own activities of daily living, to wear their own clothing, to dine in communal area, 
and to participate in an exercise program. Discharge planning begins at admission. A projected length of stay, based 
on national diagnosis-related group norms, is identified and displayed on the front of the patient’s record. All 
members of the patient care team (primary nurse, social worker, physicians, physical therapist, occupational 
therapist, medical director) attend interdisciplinary conferences twice a week as they work. Shortly after discharge, 
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Study Collard 1985 

the primary nurse calls the patient at home to see how well they are adjusting. Approximately 3 weeks after 
discharge, the primary nurse visits the patient at home to ascertain their progress and to identify problems that might 
have arisen since the patient left the hospital. 

 
(n=190) Intervention 2: Standard care. Usual care. Duration 6 months. Usual care patients received care on 1 of the 
traditional medical/surgical units.   

Funding Other (grant from the John A. Hartford Foundation) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 8/218, group 2: 39/477; risk of bias: low; Indirectness of outcome: No indirectness   

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 8/218, group 2: 39/477; risk of bias: low ; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to  care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 47/218, group 2: 119/477; risk of bias: low; Indirectness of outcome: No indirectness   

 

Protocol outcome 4: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 47/218, group 2: 119/477; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome; patient and carer satisfaction; length of hospital stay; unscheduled care; continuity of care; 
patient/carer treatment burden 

Table 156: Counsell 2000 

Study Counsell 2000 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=1531) 

Countries and setting Conducted in USA; setting: community teaching hospital 
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Study Counsell 2000 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Community-dwelling persons aged 70 or older, admitted to a medicine or family practice service. 

Exclusion criteria Transferred from a nursing facility or another hospital, required speciality unit admission (for example, intensive care, 
coronary care, telemetry, or oncology), were admitted electively, had a length of stay less than 2 days, or had been 
previously enrolled in the study. 

Recruitment/selection of patients No information provided. 

Age, gender and ethnicity Age – mean (SD): intervention 80.0 (7); control: 79.0 (7). Gender (M:F): 605/926. Ethnicity: white, n=1348; black, 
n=183. 

Further population details 1. Age: aged 70 or older. 2. Deprivation: less than 10,000: intervention 35%, control 33%; 10,000-19,999: intervention 
35%, control 37%; more then 20,000: intervention 305, control 30%. 3. Ethnicity: not stated. 4. Number of conditions: 
not stated. 5. Type of condition: congestive heart failure: intervention 305, control 285; chronic lung disease; 
intervention 27%, control 21%; cerebrovascular disease: intervention 21%; control 22%; dementia: intervention 16%, 
control 18%; myocardial infarction: intervention 17%, control 17%; cancer: intervention 9%; control 7%.   

Indirectness of population Serious indirectness: older adult 

Interventions (n=767) Intervention 1: CGA. Duration 12 months. Acute Care for Elders (ACE) intervention. Intervention implemented 
on a 34-bed unit that was renovated to provide the prepared environment of ACE. Daily interdisciplinary team rounds 
were conducted by the geriatrician medical director and a geriatric clinical nurse specialist. Suggestions by the 
interdisciplinary team were recorded and communicated to the attending physician. Nursing care plans for fall risk 
assessment, mobility, self-care, skin integrity, nutrition, continence, confusion, depression, and anxiety, which had 
been modified for the intervention from those used routinely on usual care units, were implemented when 
appropriate. Medications of potential risk to older patients were identified by the medical director, who 
recommended alternatives. Hospital records were reviewed. Process measures included use of the 9 nursing care 
plans aimed at preventing disability, time from admission to imitation of discharge planning, social work consultation, 
orders for bed rest, physical therapy consults, use of urinary catheters, and application of physical restraints. 

 
(n=764) Intervention 2: Standard care. Usual care. Duration 12 months. Usual care, no other information provided. 

Funding Other (supported by a grant from the Summa Health System Foundation) 
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Study Counsell 2000 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 173/767, group 2: 172/764; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 241/767, group 2: 223/764; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to  care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 58/767, group 2: 61/764; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 52/767, group 2: 56/764; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Unscheduled care 
- Actual outcome: Readmission, 12 months; group 1: 161/767, group 2: 138/764; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Patient & carer satisfaction 
- Actual outcome: Patient & carer satisfaction (caregiver), at discharge; group 1: 62 (9)/160, group 2: 59 (10)/173; risk of bias: high; blinding; Indirectness of outcome: 
No indirectness 

 

Protocol outcome 7: Patient & carer satisfaction 
- Actual outcome: Patient & carer satisfaction (patient), 1 month; group 1: 75 (16)/480, group 2: 72 (17)/478; risk of bias: high; blinding; Indirectness of outcome: No 
indirectness 

 

Protocol outcomes not reported by the study Functional outcome; length of hospital stay; continuity of care; patient/carer treatment burden 

Table 157: Fretwell 1990 

Study Fretwell 1990 

Study type RCT (randomised; parallel) 
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Study Fretwell 1990 

Number of studies (number of participants) 1 (n=436) 

Countries and setting Conducted in USA; setting: teaching hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥75 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Eligible if their physician had given consent for all of his or her patients to participate, if they were at least 75 years of 
age, were not on protocol treatment, and, on admission, did not require coronary or intensive care. Patients also 
become eligible when ready to transfer out of the intensive or coronary-care units. 

Exclusion criteria No information provided. 

Recruitment/selection of patients No information provided. 

Age, gender and ethnicity Age – mean (SD): intervention 83.5 (5.3); control: 83.0 (5.7). Gender (M:F): intervention: 71.5% female, control: 71.6% 
female. Ethnicity: intervention: 96.8% white, control: 100% white.  

Further population details 1. Age: aged 75 years and over. 2. Deprivation: not stated. 3. Ethnicity: white: intervention 96.8%, control 100%. 4. 
Number of conditions: not stated. 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=221) Intervention 1: CGA. Duration 12 months. The philosophy of the Senior Care Unit (SCU) was to integrate a 
psychosocial and functional orientation to care within the traditional model of patient management. Intervention 
patients admitted to the SCU, a regular 18-bed medical ward. Activities on the unit that distinguished it from the 
control unit include: (1) a functional assessment by nurses within their routine admission evaluations of older 
patients; (2) 4-month rotations of experienced nurses as coordinators of the geriatric assessment team; and (3) 3 
clinical-team meetings and 1 administrative team meetings per week. Patients were evaluated by the geriatric 
assessment team, which included a physician specialising in geriatric medicine, the nurse coordinator, a physical 
therapist, a clinical pharmacist, a dietician, and a social worker. The screening functional assessment was 
administered by the patient’s primary nurse and reviewed within 24 hours of admission by the nurse coordinator. 
During the next 48 hours, each patient was evaluated by all members of the team who, approximately 72 hours after 
randomisation, participated in an interdisciplinary team conference facilitated by the nurse coordinator. The team 
systematically reviewed medical diagnosis, medications, and problems in 6 areas of concern (nutrition, continence, 
cognition, emotion, mobility, and social support). Individualised care plan was developed. Consultation 
recommendations were then placed in each patients chart. Intervention patients were treated directly by all members 
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Study Fretwell 1990 

of the team except the geriatrician. Before the patient discharge, an updated care plan was prepared. The nurse 
coordinator provided telephone follow-up for a 2-month interval. Follow-up telephone calls were made weekly for 1 
month and once 2 months after discharge. After each contact, a written summary of the follow-up status was sent to 
the attending physician, other team members, and staff nurses. 

 
(n=215) Intervention 2: Standard care. Usual care. Duration 12 months. Control patients were housed on traditional 
medical and surgical floors and received the standard medical care of the hospital. A small number of control patients 
had consultation assessments by geriatricians but they did not receive the organised team intervention or follow-up 
that was provided for the treatment patients. 

Funding Other (supported in part by the National Institute of Aging, Geriatric Medicine Academic Award; the Robert Wood 
Johnson Foundation, “enhancing hospital care for the older patient”; and the National Centre for Health Services 
Research and Health Care Technology Assessment “post-doctoral health services research training program in 
gerontology and geriatrics” grant) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 47/221, group 2: 38/215; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 57/221, group 2: 47/215; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to  care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 70/221, group 2: 85/215; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission to  care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 70/221, group 2: 85/215; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Length of stay 
- Actual outcome: Length of stay, at discharge; group 1: 11.6 (12.2)/221, group 2: 12.8 (15.8)/215; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Carer treatment burden 
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Study Fretwell 1990 

- Actual outcome: carers with self-reported poor health, at 3 months; adjusted OR 0.51 (0.29 to 0.90); risk of bias high; blinding; Indirectness of outcome: No 
indirectness 

 

- Actual outcome: carers with self-reported emotional health, at 3 months; adjusted OR 0.77 (0.49 to 1.21); risk of bias high; blinding; Indirectness of outcome: No 
indirectness 

 

Protocol outcomes not reported by the study Functional outcome; patient & carer satisfaction; unscheduled care (readmissions); continuity of care 

Table 158: Harris 1991 

Study Harris 1991 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=267) 

Countries and setting Conducted in Australia; setting: emergency department 

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria 1). 70 years of age and over; 2). were non-elective admissions; 3). were not re-admits (that is, they had no previous 
medical unit involvement in the 7 years before presentation; 4). lived in Southern Health Region of the Adelaide 
metropolitan area; 5). did not reside in a nursing home. 

Exclusion criteria No information provided. 

Recruitment/selection of patients Patients were referred to the Centre’s Emergency Department. Study cases were identified each morning by 
reference to triage lists and the relevant medical notes were tagged.  

Age, gender and ethnicity Age – mean (SEM): intervention 79.1 (0.6); control: 77.9 (0.4). Gender (M:F%): intervention: 34/66%, control: 40/66%. 
Ethnicity: intervention: not stated.  

Further population details 1. Age: 70 years and over. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. 
Type of condition: circulatory system: 49.5% (intervention), 46.5% (control); respiratory system: 10.3% (intervention), 
17.1% control; digestive system: 5.2% (intervention), 3.5% (control).  
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Study Harris 1991 

Indirectness of population Serious indirectness: older adult 

Interventions (n=97) Intervention 1: CGA. Duration 12 months. The Geriatric Assessment Units (GAUs), 14-bed centre is 1 of 8 
medical units, each of which practices general medicine together with a speciality interest. It has higher level of 
nursing staff and dedicated physiotherapy, occupational therapy, and social work time. All 8 medical units participate 
in a roster which involved each unit being responsible for all medical admissions though the Emergency Department 
for a 24-hour period. Each unit has access to allied health professionals and all units undertake discharge planning. 
The GAU has no long term nursing or rehabilitation beds under its direct control. On the day of discharge, a 
multidimensional questionnaire was administered by trained research assistants. Follow-up interviews with patients 
at their place of residence were arranged at 3, 6, 9, and 12 months after discharge. 

 
(n=170) Intervention 2: Standard care. Usual care. Duration 12 months. Usual care patients admitted to 1 of 2 general 
medical units (GMUs).No other information provided.  

Funding Academic or government funding (the Department of Community Services and Health, Canberra). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 15/97, group 2: 36/170; risk of bias: very high; allocation concealment, blinding; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 22/97, group 2: 49/170; risk of bias: very high; allocation concealment, blinding; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 3: Functional outcome 
- Actual outcome: Activities of daily living, at 12 months; group 1: 11.5 (4.9)/97, group 2: 11 (5.2)/170; risk of bias: very high; allocation concealment, blinding; 
Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Length of stay 
- Actual outcome: Length of stay, at discharge; group 1: 10.9 (7.9)/97, group 2: 9.8 (7.8)/170; risk of bias: very high; allocation concealment, blinding; Indirectness of 
outcome: No indirectness 
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Study Harris 1991 

Protocol outcomes not reported by the study Patient & carer satisfaction; unscheduled care (readmissions); continuity of care; admission to care facility; 
patient/carer treatment burden 

 

Table 159: Harvey 2014 

Study Residential Care Intervention Program in the Elderly (RECIPE) trial: Harvey 2014551  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=116) 

Countries and setting Conducted in Australia 

Line of therapy Adjunctive to current care 

Duration of study Intervention time: 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Aged 65 years and older 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients aged 65 years or older admitted to hospital from residential care facilities in outer Melbourne, Australia 

Exclusion criteria Less than 65 years of age, were not living permanently in residential care facilities, had already been enrolled, had 
non-medical primary diagnoses, were expected to die during their index admission, lived outside the health service 
catchment area, exhibited severe behavioural disturbance, or consent was not obtained for study participation 

Recruitment/selection of patients Patients were recruited during their acute hospital stay 

Age, gender and ethnicity Age - Mean (SD): intervention: 83.8 (7), control: 86.7 (7). Gender (M:F): 43/73. Ethnicity: Australian born - 
intervention: 34 (60%), control: 38 (64%). 

Further population details 1. Age: aged 65 years or older 2. Deprivation: Not stated. 3. Ethnicity: Australian born: intervention60%, control 64%. 
4. Number of conditions: intervention: 7.7 (SD 2.7), control: 5.7 (SD 2.5) 5. Type of condition: severe dementia: 
intervention 47%, control 50%; heart failure: 12%, control 7%; COPD: intervention 4%, control 2%.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=57) Intervention 1: CGA - CGA (team). Geriatrician-led outreach service. Patients were recruited during their acute 
hospital stay and followed up at the residential care facility (RCF) for 6 months. The intervention group received a 
post-discharge home visit within 96 hours, at which a comprehensive geriatric assessment was performed and a care 
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Study Residential Care Intervention Program in the Elderly (RECIPE) trial: Harvey 2014551  

plan developed. Patients and their families were also offered further meetings to discuss Advanced Care Planning and 
document Advanced Directives.. Duration 6 months. Concurrent medication/care: The RECIPE team comprised 2 part-
time geriatricians and an aged care nurse consultant. All intervention group patients were reviewed in the RCF within 
4 days of discharge. At the first visit, a comprehensive assessment and a tailored care plan was developed. 
Appropriate services were provided and patients were offered further visits for review of intercurrent illness if 
required. The service also provided education and support to RCF staff and the patients’ primary care physician.  
Further details: 1. Post-CGA intervention: CGA + short-term care plan  
 

(n=59) Intervention 2: Standard care. The usual care group was managed by the treating medical unit according to 
standard hospital protocols and received standard discharge planning, with follow-up at the residential care facility by 
their primary care physician service. Duration 6 months. Concurrent medication/care: No other information provided 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear 

 

Funding Academic or government funding (Department of Health (Victoria), Australia through the Northern Alliance Hospital 
Admission Risk Program) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 6 months; Group 1: 22/57, Group 2: 22/59;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Patient & carer satisfaction  
- Actual outcome: Patient & carer satisfaction - family/resident satisfaction  at 6 months; Group 1: 19/20, Group 2: 14/24;  Risk of bias: High; Indirectness of outcome: 
No indirectness 
 
Protocol outcome 3: Unscheduled care  
- Actual outcome: Unscheduled care - emergency department presentations at 6 months; Group 1: 19/57, Group 2: 28/59;  Risk of bias: High; Indirectness of outcome: 
No indirectness 
- Actual outcome: Unscheduled care - readmission rate at 6 months; Group 1: 22/57, Group 2: 20/59;  Risk of bias: High; Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; Functional outcomes (mobility, activities of daily living) ; Length of hospital stay ; 
Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted  
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Table 160: Kay 1992 

Study Kay 1992 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=59) 

Countries and setting Conducted in Canada; setting: acute care community hospital   

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: unclear – follow-up measures taken at time of discharge or 4 weeks after baseline 
measures, whichever came first. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Over the age of 70; medically stable; possible acute confusion but not known chronic confusion; some form of 
functional impairment with rehabilitation potential (for example, incontinence); multiple geriatric problems (for 
example, medical, social, emotional). 

Exclusion criteria None reported.  

Recruitment/selection of patients Elderly patients in the hospital were recruited for the study and randomly assigned. 

Age, gender and ethnicity Age – mean: intervention 81.4; control: 81.9. Gender (M:F): 26/33. Ethnicity: not stated.  

Further population details 1. Age: over age 70. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: intervention, 2.8 (0-
5); control, 2.5 (1-6). 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=30) Intervention 1: CGA. Duration: unclear. The Geriatric Assessment Unit (GAU) committee designed a 
multidisciplinary assessment tool to collect the patient data required to develop the plan of care. The primary nurse 
was responsible, in collaboration with the multidisciplinary team, for decisions regarding care and care-planning and 
was accountable for the outcomes of that plan. Weekly team meetings, to evaluate client progress towards set goals 
and to formulate discharge plans, were facilitated by the primary nurse. Assessments of physical, cognitive and ADL 
functioning, as well as monitoring of medications, morale and discharge positions. All patients referred to the GAU 
were assessed by the consulting physician to the GAU project.  

 
(n=29) Intervention 2: Standard care. Usual care. Duration: unclear. Those assigned to the control group were 
evaluated according to the research instrument; however, they did not move to the GAU and their care remained the 
same.  
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Study Kay 1992 

Funding Funding not stated. 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 2/30, group 2: 0/29; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 8/30, group 2: 8/29; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 12/30, group 2: 12/29; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 12/30, group 2: 12/29; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; length of hospital stay, unscheduled care (readmissions); continuity 
of care; patient/carer treatment burden 

Table 161: Landefeld 1995 

Study Landefeld 1995 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=651) 

Countries and setting Conducted in USA; setting: teaching hospital   

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: unclear (discharge from hospital). 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 
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Study Landefeld 1995 

Inclusion criteria Aged 70 years or older, admitted for general medical care. 

Exclusion criteria Patients who were admitted to a speciality unit (for example, intensive care, cardiology-telemetry, or oncology) were 
ineligible. 

Recruitment/selection of patients No information.  

Age, gender and ethnicity Age – mean (SD): intervention 80.2 (6.9); control: 80.1 (6.6). Gender (M:F): 216/435. Ethnicity: intervention: white 
59%, black 41%; control: white 60%, black 40%.  

Further population details 1. Age: 70 years of age or older. 2. Deprivation: not stated. 3. Ethnicity: white: 59% intervention, 60% control; black: 
41% intervention, 40% control. 4. Number of conditions: Charlson comorbidity score: intervention 2.3 (2.3), control 
2.3 (2.2). 5. Type of condition: congestive heart failure: intervention 26%, control 23%; cancer: intervention 23%, 
control 21%; chronic lung disease: intervention 22%, control 20%; myocardial infarction: intervention 17%, control 
21%; cerebrovascular disease: intervention 12%, control 18%; dementia: intervention 10%, control 13%.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=327) Intervention 1: CGA. Duration: unclear, at discharge. Special unit designed to help older persons maintain or 
achieve independence in self-care activities. In both the intervention and usual care units, each patient was assigned a 
primary nurse, 2 resident physicians, and an attending physician. The intervention and usual care units had the same 
hospital-supported staff-to-patient ratios and used the same hospital-wide support services (for example, social work, 
physical therapy, and nutrition). Under the leadership of the medical and nursing directors, the primary nurse 
assigned to each patient in the intervention group was responsible for assessing the patient’s specific needs daily and 
implementing protocols for the prevention of disability and for rehabilitation.  

 
(n=324) Intervention 2: Standard care. Usual care. Duration: unclear, at discharge. Usual care consisted of services 
provided by physicians and nurses in other acute care medical units. The staff of the intervention unit was not 
involved in the care of the patients receiving usual care, and none of the 4 elements of the program were 
implemented in usual care units.  

 

Funding Other (John A. Hartford Foundation and the National Institute of Aging). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 24/327, group 2: 24/324; risk of bias: low; Indirectness of outcome: No indirectness 
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Study Landefeld 1995 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 42/327, group 2: 40/324; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 43/327, group 2: 67/327; low; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 67/327, group 2: 90/324; low; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Unscheduled care 
- Actual outcome: Readmissions, unclear, discharge from hospital; group 1: 104/327, group 2: 109/324; low; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Length of stay 
- Actual outcome: Length of stay, unclear, discharge from hospital; group 1: 11.6, group 2: 12.8; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 7: Functional outcomes  
- Actual outcome: Participants improving in ADL, unclear, discharge from hospital; group 1: 111/326, group 2: 78/324; risk of bias: low; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 7: Functional outcomes  
- Actual outcome: Participants worsening in ADL, unclear, discharge from hospital; group 1: 52/326, group 2: 68/324; risk of bias: low; Indirectness of outcome: No 
indirectness 

 

Protocol outcomes not reported by the study Patient & carer satisfaction; continuity of care; patient/carer treatment burden 

Table 162: Nikolaus 1999906 

Study GEM-HIT trial: Nikolaus 1999906  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants)  (n=545) 
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Study GEM-HIT trial: Nikolaus 1999906  

Countries and setting Conducted in Germany 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up12 months 

Method of assessment of guideline condition Unclear method of assessment/diagnosis: elderly population >65 years 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Elderly people who lived at home before admission to hospital, had multiple chronic conditions or functional 
deterioration after convalescence or were at risk for a nursing home placement 

Exclusion criteria Patients with a terminal illness or severe dementia, patients who lived too far away (>15 km) for the home 
intervention team to make visits 

Recruitment/selection of patients Elderly patients with acute disease admitted to the geriatric centre in the participating hospital 

Age, gender and ethnicity Age - other: mean = 81.4 years. Gender (M:F): 145/400. Ethnicity: not reported. 

Further population details 1. Age: >65 years (> 65 years). 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 
5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=179) Intervention 1: Care plan. Comprehensive Geriatric Assessment (CGA) and additional in-hospital and post-
discharge follow-up treatment by an interdisciplinary home intervention team. The CGA was carried out once patients 
were in a stable medical condition. Duration Assessment at discharge. Concurrent medication/care: usual care 
 
(n=181) Intervention 2: Care plan. Comprehensive Geriatric Assessment (CGA) and additional in-hospital and post-
discharge follow-up treatment by an interdisciplinary home intervention team. The CGA was carried out once patients 
were in a stable medical condition. The home intervention team consisted of 3 nurses, a physiotherapist, an 
occupational therapist, a social worker and a secretary. The team worked closely with hospital staff and the primary 
care physician. While the patient was in hospital the team gave them additional treatment (such as additional training 
in washing, eating dressing, and/or walking). One home visit was carried out during the hospital stay to evaluate the 
patient's home (for example safety hazards) and to prescribe technical aids when necessary. After discharge, the team 
provided treatment (such as physiotherapy/occupational therapy), which home services could not or could not 
immediately provide for as long as necessary (twice a week, up to twice a day, for a minimum of 30 minutes). At least 
1 visit was made to check whether recommendations were being implemented, home care continued and technical 
aids used, and to identify any new problems. Duration: mean = 7.6 days (range = 1 – 41 days). Concurrent 
medication/care: usual care. 
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Study GEM-HIT trial: Nikolaus 1999906  

 
(n=185) Intervention 3: Standard care. Assessment of activities of daily living and cognition, followed by usual care at 
home. Duration Assessment at discharge. Concurrent medication/care: usual care. 
 

Funding Academic or government funding (funded by Sozialministerium Baden-Wuttemberg) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA ASSESSMENT versus USUAL CARE 
 

Protocol outcome 1: Mortality – plus ESD 
- Actual outcome: Mortality, end of follow-up; group 1: 33/181, group 2: 16/92; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality - WARD 
- Actual outcome: Mortality, end of follow-up; group 1: 30/179, group 2: 16/93; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility – plus ESD 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 30/181, group 2: 21/92; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility - WARD 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 35/179, group 2: 21/93; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Functional outcome – plus ESD 
- Actual outcome: Activities of daily living; group 1: 91.8 (14.4)/181, group 2: 91.1 (15.9)/92; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Functional outcome – WARD 
- Actual outcome: Activities of daily living; group 1: 92.6 (14.3)/179, group 2: 91.1 (15.9)/93; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 7: Length of stay – plus ESD 
- Actual outcome: Length of stay; group 1: 33.5 (21.5)/181, group 2: 42.7 (20.4)/93; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 8: Length of stay – WARD 
- Actual outcome: Length of stay; group 1: 40.7 (24.1)/179, group 2: 42.7 (20.4)/92; risk of bias: low; Indirectness of outcome: No indirectness 
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Study GEM-HIT trial: Nikolaus 1999906  

 

Protocol outcome 9: Unscheduled care 
- Actual outcome: Readmission; group 1: 64/179, group 2: 33/93; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 10: Unscheduled care 
- Actual outcome: Readmission; group 1: 59/181, group 2: 32/92; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Patient and carer satisfaction; continuity of care; patient/carer treatment burden 

Table 163: Rubenstein 1984 

Study Rubenstein 1984 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=123) 

Countries and setting Conducted in USA; setting: Veterans Administered Medical Centre.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 24 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria To be included, a patient was required to be at least 65 years of age and have a persistent medical, functional, or 
psychosocial problem that interfered with his or her discharge home. 

Exclusion criteria The following groups of patients were excluded: those with well-diagnosed severe dementia or another disabling 
disease (for example, multiple sclerosis or end-stage cirrhosis) resistant to further medical management who could 
perform no more than 3 activities of daily living, and who had no social support system that might be capable of 
preventing a nursing-home placement, those in the terminal phases of severe medical disorders (for example, 
malignant conditions or end-stage heart failure resistant to medical management), and those on the verge of 
discharge who were functioning well and would definitely return to the community without the need of support 
services or extended care.  

Recruitment/selection of patients The names of all patients aged 65 years or over who were admitted to the acute-care services of the Sepulveda 
Veterans Administration Medical Centre were recorded daily and screened for eligibility. Eligible patients were 
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Study Rubenstein 1984 

approached on the acute-care ward, after stabilisation of their acute problems, to ascertain their interest in 
participating in the study. 

Age, gender and ethnicity Age – mean (SEM): intervention 78.8 (0.95); control: 77.1 (1.11). Gender (M:F%): intervention, 95.2% male; control, 
96.7% male. Ethnicity: intervention, 93.7% white; control, 96.7% white.  

Further population details 1. Age: over 65 years old. 2. Deprivation: not stated. 3. Ethnicity: white: intervention 93.7%, control 96.7%. 4. Number 
of conditions: intervention 4.48 (0.27), control 4.45 (0.26). 5. Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult) 

Interventions (n=63) Intervention 1: CGA. Duration: 24 months. Innovative geriatric evaluation unit intended to provide diagnostic 
assessment, therapy, rehabilitation and placement. Patients assigned to the geriatric evaluation unit were admitted 
there as soon as possible after assignment, usually within 48 hours. The acute-care services at the hospital consist of 3 
acute-care mixed medical wards, 2 intensive-care units, a coronary-care unit, 2 medical-speciality wards, and 5 
surgical wards. Consultative and other hospital services available to patients in the control group were identical to 
services on the unit. Patients discharged from the unit usually received follow-up care in the geriatric medical 
outpatient clinic. 

 
(n=60) Intervention 2: Standard care. Usual care. Duration: 24 months. Those assigned to the control group followed a 
natural course though the acute-care services of the hospital and were discharged to their homes or placed in long-
term care facilities in the usual manner by acute-service personnel. Patients discharged from the unit usually received 
follow-up care in the geriatric medical outpatient clinic, whereas control patients were eligible to use all other 
outpatient services.  

 

Funding Other (supported by the Health Services Research and Development Service of the Veterans Administration). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 9/63, group 2: 9/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 15/63, group 2: 29/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
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Study Rubenstein 1984 

- Actual outcome: Admission to care facility, up to 6 months; group 1: 8/63, group 2: 19/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 13/63, group 2: 9/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Unscheduled care 
- Actual outcome: Readmission, unclear; group 1: 22/63, group 2: 30/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Functional outcome 

- Actual outcome: Independent in at least 2 ADL at 24 months; group 1: 28/63, group 2: 20/60; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Patient & carer satisfaction; length of hospital stay; continuity of care; patient/carer treatment burden 

Table 164: Saltvedt 2002 

Study Saltvedt 2002 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=254) 

Countries and setting Conducted in Norway; setting: community hospital.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥75 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria Eligible patients had to meet at least 1 of the inclusion criteria, used to target frail patients: chronic disability, acute 
impairment of single activity of daily living, mild/moderate dementia, confusion, depression, imbalance/dizziness, 
falls, impaired mobility, urinary incontinence, malnutrition, polypharmacy, vision or hearing impairment, social 
problems, or prolonged bed rest. Briefly, they should not be in need of specific treatment offered by the section to 
which they were already admitted and should be suitable for transfer to the GEMU. 

Exclusion criteria Patients with acute stroke were only included if the Stroke Unit was full. Nursing home patients and those previously 
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Study Saltvedt 2002 

fully independent and who seemed to recover quickly from the acute illness were not included, nor were patients for 
whom discharge was planned within 3 days. Other exclusion criteria were cancer with metastasis, other disease with 
expected survival less than 6 months, and known severe dementia before admission to hospital.  

Recruitment/selection of patients Patients from the city of Trondheim admitted acutely to the Department of Internal Medicine were screened for 
enrolment in the study. 

Age, gender and ethnicity Age – mean (SD): intervention 81.8 (4.8); control: 82.4 (5.2). Gender (M:F): 89/165. Ethnicity: not reported.  

Further population details 1. Age: aged 75 and older. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. 
Type of condition: heart disease: intervention 36%, control 46%; cerebrovascular disease: intervention 19%, control 
135; endocrine disease: intervention 16%, control 13%; airway disease: intervention 14%, control 7%; cancer: 12%, 
control 9%.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=127) Intervention 1: CGA. Duration: 12 months. Patients allocated to the geriatric evaluation and management unit 
(GEMU) were transferred on the day of inclusion. In the GEMU, the treatment strategy emphasised interdisciplinary 
assessment of all relevant disorders, prevention of complications and iatrogenic conditions, early 
mobilisation/rehabilitation, and comprehensive discharge planning. The staff of the GEMU consisted of 1 geriatrician 
and 1 (occasionally 2) resident. The number of nurses was comparable with that of other medical wards (MWs), 
although some of these nurses also had formal training in geriatric nursing. In addition, the GEMU had 2 occupational 
therapists and 1 physiotherapist. During the study period, a nurse was assigned to organise the study, recruit patients, 
and perform assessments during the index stay and follow-up. A social worker, a dentist, and other medical specialists 
were consulted when necessary. The physical environment in the GEMU was comparable with that in other MWs, 
apart from the additional combined dinning/activity-room. In the GEMU, comprehensive assessment of all relevant 
illnesses and disabilities was emphasised, as was prevention of complications and iatrogenic conditions. An 
interdisciplinary approach was employed, with close collaboration between all disciplines involved. Meetings were 
arranged twice a week to report assessments, set goals, discuss problems, and plan discharge. When necessary, 
relevant rehabilitation measures were initiated. If further rehabilitation was indicated, patients were referred to 
specialist rehabilitation facilities. In the GEMU, meetings were arranged to discuss necessary arrangements after 
discharge; patients, their family members, and representatives from the home services and the staff of the GEMU 
were invited. If necessary, an occupational therapist visited the patients at home to assess the need for adjustments. 
After patients were discharged from hospital, the GPs were responsible for the medical treatment of patients in both 
groups. 

 
(n=127) Intervention 2: Standard care. Usual care. Duration: 12 months. The control group received treatment as 
usual from the Department of Internal Medicine. Patients in the MWs were treated according to the general routines 
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Study Saltvedt 2002 

for the Department of Internal Medicine. Residents and specialists in internal medicine and different subspecialties 
were responsible for the care provided. Physiotherapy and occupational therapy were normally given when 
prescribed by the doctor, with each occupational therapist and physiotherapist serving several wards. In the MW, 
home care nurses were telephoned to discuss arrangements after discharge if the hospital staff found it necessary. 
After patients were discharged from hospital, the GPs were responsible for the medical treatment of patients in both 
groups. 

 

Funding Academic or government funding (supported by the Norwegian Ministry of Health and Social Affairs and the Research 
Council of Norway). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 15/127, group 2: 34/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 35/127, group 2: 43/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 11/127, group 2: 14/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 16/127, group 2: 16/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Length of stay 
- Actual outcome: Length of stay, unclear, 12 months; group 1: 21.2 (16.2)/127, group 2: 12.2 (15)/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Unscheduled care 
- Actual outcome: Readmission, unclear, 12 months; group 1: 51/127, group 2: 51/127; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcome 7: Functional outcome 

- Actual outcome: Dependence in ADL, Barthel <12, at 12 months; group 1: 18/72, group 2: 14/61; risk of bias: low; Indirectness of outcome: No indirectness 
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Study Saltvedt 2002 

 

Protocol outcome 8: Functional outcome 

- Actual outcome: Dependence in IADL, Lawton <4, at 12 months; group 1: 32/72, group 2: 26/59; risk of bias: low; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Patient & carer satisfaction; continuity of care; patient/carer treatment burden 

Table 165: Shamian 1984 

Study Shamian 1984 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=36) 

Countries and setting Conducted in Canada; setting: University teaching hospital.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: intervention, 9 weeks, follow-up 30 days after transfer back to original ward 
(approximately 90 days after initial assessment). 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria All identified patients met the following criteria: they were over 65 years of age; they were medically stable and with 
no acute illness at the time of initial evaluation; and they were not on high priority lists for transfer either to the 
existing geriatric unit within the hospital or to a chronic care facility elsewhere. 

Exclusion criteria None reported.  

Recruitment/selection of patients A review of 110 geriatric patients in the institution by the geriatric unit revealed that there were 36 patients who 
would qualify for study entry. 

Age, gender and ethnicity Age – mean: not reported. Gender (M:F): 14/12. Ethnicity: Catholic, n=5; Jewish, n=29; other, n=2.  

Further population details 1. Age: over 65 years of age. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. 
Type of condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=20) Intervention 1: CGA. Duration: 90 days after initial assessment. The experimental group patients were 
relocated for 9 weeks, following which they were moved back to the nursing units of origin. During the period of 
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Study Shamian 1984 

relocation, the patients fell under the care of a different health care team. In each case the patients was relocated 
from a unit with an acute medical or surgical focus to a unit where the focus was geriatric medicine. All experimental 
and control patients underwent 4 evaluations within 30-day interval and were observed for 90 days. All 4 evaluations 
included data on: mortality and morbidity; activities of daily living; and, medication management. At zero time, all 
experimental and control patients were evaluated on their original units. Following the initial evaluation, the 
experimental patients were transferred to the temporary unit, which was staffed by a geriatrician, a head nurse who 
was a geriatrics specialist, and a nursing staff which included both experienced geriatrics nurses and newly hired 
nursing staff. There was no occupational therapist or physiotherapist assigned to the unit, although these 
professionals were available as consultants from the regular geriatrics unit, and all subjects retained their previous 
social workers. Care was based on the multidisciplinary team approach used on the established geriatrics unit. The 
participants were transferred back to their units of origin and their care was reassigned to the medical and nursing 
staff of those units. 

 
(n=16) Intervention 2: Standard care. Usual care. Duration: 90 days after initial assessment. The control group patients 
remained in their original units. All experimental and control patients underwent 4 evaluations within 30-day interval 
and were observed for 90 days. All 4 evaluations included data on: mortality and morbidity; activities of daily living; 
and, medication management. At zero time, all experimental and control patients were evaluated on their original 
units. Patients in the control remained on their units and received the same care as they had received prior to 
entrance in the study. 

 

Funding Other (partially funded by the Sir Mortimer B. Davis – Jewish General Hospital). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 1/20, group 2: 1/16; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 1/20, group 2: 1/16; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; length of hospital stay; unscheduled care; continuity of care; 
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Study Shamian 1984 

admission to care facility (admission to care facility); patient/carer treatment burden 

Table 166: White 1994 

Study White 1994 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=40) 

Countries and setting Conducted in USA; setting: large urban university hospital.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: unclear, 30 days after discharge. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - ward 

Subgroup analysis within study Not applicable 

Inclusion criteria In general, medically stable elderly patients at risk for functional decline or with rehabilitation potential were 
accepted on the service. Age 65 years of age and older. Medically stable. Priority given to patients with a potential for 
maintaining or improving their current physical, psychological, and functional status.  

Exclusion criteria Do not resuscitate, imminently terminal patients will not be accepted.  

Recruitment/selection of patients Forty consecutive geriatric service consult patients received a formal evaluation. 

Age, gender and ethnicity Age – mean: intervention 73.9; control: 79.2. Gender (M:F): not reported. Ethnicity: not reported.  

Further population details 1. Age: aged 65>. 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of conditions: not stated. 5. Type of 
condition: not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=20) Intervention 1: CGA. Duration: unclear, 30 days after discharge. An interdisciplinary geriatric team was 
developed consisting of a medical director/geriatrician, a gerontological nurse practitioner, a social worker, a 
dietician, a pharmacist, and an occupational therapist. A physical therapist and speech therapist saw selected 
patients. The service was nurse-managed, with the philosophy of care encompassing a shift in focus from acute 
illness-driven care to restorative, functional-based care. The service comprised of 6 beds. The geriatric service 
performed consultations imitated by attending or resident physicians, social workers, and rehabilitation and nursing 
staff. The appropriateness for geriatric service was made jointly by the geriatrician and nurse practitioner. Patients in 
the study group experienced a change in attending physician, transfer from a teaching, resident-managed service to a 
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Study White 1994 

non-teaching, nurse-managed service. All patients, experimental and control, were screened by a registered dietician 
as a routine component of their hospital stay. Every patient in the experimental group was evaluated by each geriatric 
team member during interdisciplinary rounds and team meetings. Discharge planning was a major focus of the 
geriatric service, with optimal post-hospital placement a goal. Caregiver education was also of prime importance. 

 
(n=20) Intervention 2: Standard care. Usual care. Duration: unclear, 30 days after discharge. The control group 
patients received only a formal consultation with recommendations from the geriatric service. These patients 
remained with their original attending and resident physicians and received their care in the usual manner. Control 
patients were seen in consultation by the geriatrician and the nurse practitioner. Recommendations related to care 
were made in writing. Patients were monitored by the nurse practitioner 4 outcome, but no attempt was made to 
enforce recommendations made during the initial consultation.  

 

Funding Funding not stated. 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 0/20, group 2: 0/20; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 0/20, group 2: 0/20; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 6/20, group 2: 13/20; risk of bias: high; blinding; Indirectness of outcome: No indirectness  

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 6/20, group 2: 13/20; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Unscheduled care 
- Actual outcome: Readmission, unclear, 30 days after discharge; group 1: 7/20, group 2: 4/20; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; length of hospital stay; continuity of care; patient/carer treatment 
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burden 

H.5.2.2 Holistic assessment inpatient team  

Table 167: Atfeld 2013 

Study Altfeld 201339  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=720) 

Countries and setting Conducted in USA; Setting: Hospital 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: Mean intervention: 5.8 days. Follow-up: 30 days. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: 65 years and older 

Stratum  CGA inpatient (team) 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients eligible for inclusion in the study were those 65 years and older admitted for an inpatient hospitalisation at 
the study hospital between June 2009 and January 2010 and discharged home with 7 or more medication and at least 
1 of the following criteria documented: lives alone; is without a support system for care post discharge; has a high risk 
for falls, has at least 1 previous inpatient admission to the study hospital in the 12 months prior to the current 
admission; is without a source of emotional support; has an in-depth psychosocial need 

Exclusion criteria Patients unable to effectively communicate in English, discharged to a skilled nursing or home institutional care 
facility, or those involved in another transitional care intervention were excluded 

Recruitment/selection of patients A flyer briefly describing the project and indicating that patients might receive a post-discharge telephone call inviting 
them to participate was distributed to every patients admitted to the acute hospital 

Age, gender and ethnicity Age - Mean (SD): 74.5 (6.9). Gender (M:F): Not stated. Ethnicity: White: 352 (49.25); African American: 326 (45.6%); All 
other categories: 37 (5.2%) 

Further population details 1. Age: aged 65> 2. Deprivation: Not stated 3. Ethnicity: white: 49.0% intervention, 44.9% control; African American: 
46.2% intervention, 49.4% control. 4. Number of conditions: Not stated 5. Type of condition: Not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=360) Intervention 1: CGA - CGA (team). Intervention participants received the telephone-based Enhanced 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
3

9
3

 

Study Altfeld 201339  

Discharge Planning (EDPP) assessment and an individualised plan following program protocols to address identified 
transitional care needs. The model involved the creation of a personalised intervention plan addressing both 
psychosocial and health issues, including connecting older adults to community resources, and collaborating with 
health care professional such as the discharge planning team, home health providers, and the physicians. Duration 30 
days. Concurrent medication/care: EDPP is a social work-based telephone intervention developed at an urban medical 
centre for discharged medical and surgical inpatients over the age of 65 judged to be at risk for post-hospital medical 
or psychosocial complications. Referrals are generated through an automated daily report of hospital discharges 
utilising risk criteria. The social workers work collaboratively with the entirety of the interdisciplinary team involved in 
a particular patient’s care. The EDPP intervention began with a review of a referred patient, for relevant medical and 
psychosocial information. The intervention was not rigidly scripted so that it could be most responsive to patients 
identified needs. However, critical elements of the interview included confirmation of the plan for follow-up medical 
care, transportation plans, medication problems and adherence, knowledge of ‘red flags’, and receipt of services such 
as home health, ordered at discharge. The EDPP worker confirmed the post-discharge plan of care and identified 
potential problem areas that required additional assessment. The EDPP work contacted patients or caregivers by 
telephone within 2 working days of discharge to ass the patients’ post-discharge adjustment and needs. The EDPP 
worker administered the baseline survey to consenting patients at the end of the first telephone contact. The EDPP 
worked followed up with service providers; and determined if patients had obtained medications ordered at 
discharge, had made an appointment for outpatient follow-up with the physician, and had transportation for the visit. 
Workers also assessed for needs that may have emerged only after discharge, both concrete (such as home delivered 
meals) and psychological (such as anxiety). Cases were closed once the EDPP worker confirmed that a plan was in 
place to meet patient needs, both health and psychological. Prior to terminating the intervention, patients and 
caregivers were made aware of the option to connect back with EDPP workers for assistance in the future. A follow-up 
survey phone call was completed 30 days after hospital discharge 
Further details: 1. Post-CGA intervention: CGA + short-term care plan  

 

(n=360) Intervention 2: Standard care. The usual care group received conventional care given all patients discharged 
from the medical centre which did not include any post-discharge contact between hospital staff and patients or 
caregivers. Duration 30 days. Concurrent medication/care: The usual care group did not receive a baseline survey to 
ensure the usual care group received only conventional care in the 30-day post-discharge interval. The patients in the 
usual group were contacted by telephone 30 days after discharge to administer the follow-up survey. At the 
conclusion of the follow-up telephone call, usual care group participants were given information regarding the 
hospital-based older adult resource centre 
Further details: 1. Post-CGA intervention:   
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Study Altfeld 201339  

Funding Academic or government funding (Rush University Medical Center Department on Health and Aging. Support for data 
analysis was provided by New York Academy of Medicine.) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality  at 30 days; Group 1: 14/455, Group 2: 20/451;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Unscheduled care  
- Actual outcome: Unscheduled care - readmission within 30 days at 30 days; OR 1.11 (95%CI 0.76 to 1.62);  Risk of bias: High; Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Length of hospital stay ; Continuity of care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted  

Protocol outcomes not reported by the study Health-related quality of life; Functional outcomes (mobility, activities of daily living); Patient & carer satisfaction; 
Length of hospital stay; Continuity of care; Admission to care facility; Patient/carer treatment burden 

Table 168: Edmans 2013 

Study Edmans 2013 385  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=433) 

Countries and setting Conducted in UK; Setting: 2 teaching hospitals  

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: Follow-up at 90 days 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Mean age - Intervention: 83.1 (6.7). Control: 82.8 (7.0). 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients were eligible is they were discharged from an acute medical unit within 72 hours of attending hospital, were 
aged 70 or over, and were identified as being at heightened risk of future health problems (defined by a score of at 
least 2/6 on the Identification of Seniors At Risk tool). 

Exclusion criteria Not being resident in the hospital catchment area, lacking mental capacity to give informed consent and without a 
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Study Edmans 2013 385  

consultee, any exceptional reason cited by acute medical unit staff why patients should not be recruited, and 
participation in other related studies. 

Recruitment/selection of patients Trained researchers embedded in the acute medical units recruited participants.  

Age, gender and ethnicity Age - Mean (SD): Intervention: 83.1 (6.7). Control: 82.8 (7.0). Gender (M:F): 159/274. Ethnicity: intervention, n=211 
(98%) white; control, n=206 (95%) white. 

Further population details 1. Age: aged 70> 2. Deprivation: Not stated 3. Ethnicity: white: 98% intervention, 95% control. 4. Number of 
conditions: Charlson comorbidity score: intervention 1 (1-2), control 1 (0-2). 5. Type of condition: Not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=217) Intervention 1: Standard care. Usual care on the acute medical units before recruitment for both the control 
and intervention groups comprised assessment and treatment by a consultant physician and attending medical team. 
Some patients were referred to a multidisciplinary team (physiotherapist, occupational therapist, nurse). Patients’ 
general practitioners were responsible for all aftercare. Patients in the control group received no additional 
intervention over and above usual care.   
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear  

 

(n=216) Intervention 2: CGA - CGA (team). Intervention: usual care plus interface geriatrician. Usual care on the acute 
medical units before recruitment for both the control and intervention groups comprised assessment and treatment 
by a consultant physician and attending medical team. Some patients were referred to a multidisciplinary team 
(physiotherapist, occupational therapist, nurse). The AMIGOS protocol expected all participants randomised to the 
intervention to be seen by a geriatrician with community experience on the acute medical unit before returning 
home. Patients in the intervention group were assessed before discharge from the acute medical unit by 1 of 12 
geriatricians, who aimed to coordinate the delivery of whatever additional immediate care or aftercare they deemed 
necessary. The geriatrician took whatever steps he or she thought were required on the basis of the assessment. Such 
care could include a review of diagnosis; a drug review; further assessment at home or in a clinic or by recommending 
admission rather than discharge; advanced care planning; or liaison with primary care, intermediate care, and 
specialist community services. It was anticipated that most patients would require some sort of additional input from 
the interface geriatric on the acute medical unit leading to some further intervention, and that most would also 
require follow-up for more detailed assessment, or monitoring the compliance with and response to advice given. The 
interface geriatricians from both centres met monthly to discuss their experiences and cases. The intervention was 
expected to be complete within 1 month of randomisation. All geriatricians completed logs of their intervention.  
Further details: 1. Post-CGA intervention: CGA + short-term care plan  

 

Funding Academic or government funding (this article present independent research funded by the National Institute for 
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Study Edmans 2013 385  

Health Research (NIHR) under its Programme Grants for Applied Research funding scheme). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life 
- Actual outcome: EQ-5D at 90 days; Group 1: 0.45 (0.32)/139, Group 2: 0.45 (0.32)/146;  Risk of bias: High; Indirectness of outcome: No indirectness  

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality  at 90 days; Group 1: 12/217, Group 2: 14/216 [HR 1.22 (0.57 to 2.65; p=0.61)];  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Admission to Care Facility 
- Actual outcome: Admission to care facility at 90 days; Group 1: 4/156, Group 2: 5/153 [adjusted OR 1.31 (0.34 to 4.97; p=0.69)];  Risk of bias: High; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 4: Functional outcome 
- Actual outcome: Activities of daily living (Barthel ADL ≥17) at 90 days; Group 1: 67/157, Group 2: 75/156 [OR 1.25 (0.72 to 2.17; p=0.42)];  Risk of bias: High; 
Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Patient & carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of care; Patient/carer treatment 
burden 

Table 169: Hogan 1987 

Study Hogan 1987 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=113) 

Countries and setting Conducted in Canada; setting: tertiary referral centre  

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥75 years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 
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Study Hogan 1987 

Inclusion criteria Patients were included in the study if they met 1 of the following criteria: confused state, impaired mobility, falls not 
associated with loss of consciousness, urinary incontinence, polypharmacy, living in a nursing home or admission to an 
acute care hospital within the previous 3 months. 

Exclusion criteria Patients were excluded, even when they met 1 of the criteria, if they: were in intensive care unit or had suffered an 
acute cerebrovascular accident or if permission was refused by the patient or the attending staff physician.  

Recruitment/selection of patients Patients admitted to the Department of Medicine on an emergency basis were admitted to the study. Within 48 hours 
of admission, patients were interviewed by a trained assessor, who reviewed their hospital charts. The patients were 
specifically screened for confusional state, impaired mobility or falls, urinary incontinence and polypharmacy. 

Age, gender and ethnicity Age – mean (SD): intervention 82.2 (6.2); control: 83.3 (6.0). Gender (M:F%): intervention: 40% male, control: 25% 
male. Ethnicity: not stated.  

Further population details 1. Age: aged 75>. 2. Deprivation: Not stated. 3. Ethnicity: Not stated. 4. Number of conditions: Not stated. 5. Type of 
condition: heart failure: 195 intervention, 20% control; heart disease: 9% intervention, 13% control. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=57) Intervention 1: CGA. Duration 12 months. Patients in the intervention group were seen by the geriatric 
consultation service, which consisted of a geriatrician, a nurse, and a physiotherapist. The initial involvement of the 
service was a medical consultation performed by the geriatrician, who made specific recommendation to the 
attending staff. After this the other service members became involved, and recommendations and care came from 
any of them. Patients were seen daily on weekdays by at least 1 of the service members; full-team rounds were held 
once per week. At the time of discharge the assessor reviewed the discharge medications. 

 
(n=56) Intervention 2: Standard care. Usual care. Duration 12 months. Patients were randomly assigned to ‘not 
receive’.  No other information provided. 

Funding Academic or government funding (the Department of Medicine, Victoria General Hospital). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 10/57, group 2: 17/56; risk of bias: high; allocation concealment; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 24/57, group 2: 25/56; risk of bias: high; allocation concealment; Indirectness of outcome: No indirectness 
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Study Hogan 1987 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 23/57, group 2: 22/56; risk of bias: high; allocation concealment; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 23/57, group 2: 22/56; risk of bias: high; allocation concealment; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 5: Length of stay 
- Actual outcome: Length of stay, unclear; group 1: 15.8 (12.7)/57, group 2: 14.2 (13.3)/56; risk of bias: high; allocation concealment; Indirectness of outcome: No 
indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; unscheduled care (readmissions); continuity of care; patient/carer 
treatment burden 

Table 170: Kircher 2007 

Study Kircher 2007 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=345, plus 90 additional patients as an external comparison group) 

Countries and setting Conducted in Germany; setting: hospital   

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria At least 65 years, expected length of stay of at least 8 days, of functional impairment and potential breakdown of 
home situation. 

Exclusion criteria Admitted from a nursing home, had previously been hospitalised in a geriatric evaluation and management inpatient 
unit, had a terminal condition or severe dementia, did not speak German, were living beyond a 60km radius of the 
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Study Kircher 2007 

coordinating centre, would not need help at home or could not give informed consent. 

Recruitment/selection of patients Consultation service physician at each centre identified patients who met the criteria. Five hospitals with at least 3 
years’ experience of providing a consultation service took part in a randomisation trial (4 internal medicine and 1 
psychiatry). In addition, 4 separate hospitals without consultation services formed an external, comparison group (3 
medicine and 1 psychiatry).  

Age, gender and ethnicity Age – mean (SD): intervention 79.0 (6.9); control: 78.4 (6.9); comparison; 76.9 (7.5). Gender (M:F): 106/254. Ethnicity: 
not stated.  

Further population details 1. Age: aged 65>. 2. Deprivation: Not stated. 3. Ethnicity: Not stated. 4. Number of conditions: Not stated. 5. Type of 
condition: Not stated. 

Indirectness of population Serious indirectness: older adult 

Interventions (n=150) Intervention 1: CGA. Duration: 12 months. Patients were assessed by a research physician who collected 
baseline data using standardised, multidimensional assessment instruments within 3 days after randomisation. The 
consultation service teams comprised a social worker and physician. The geriatrician summarised problems and 
recommendations in a structured treatment note. Team conferences were held at least weekly, with 20 minutes spent 
on each new patient and 20 minutes on follow-up of previously assessed patients. Treatment was evaluated, and the 
implementation of recommendations was appraised. Recommendations were implemented by either the consultation 
team, the other staff members, the patient, the proxy or the general practitioner. When necessary, the nurse or social 
worker visited the patient’s home together with a relative to appraise living conditions. The GP was contacted about 
the recommendations by the consultation service physician shortly before discharge. Community services received a 
detailed and structured recommendation plan and were contacted by telephone before discharge. The only additional 
outpatient procedure for the intervention group was a follow-up call to the patient and/or relatives by the social 
worker 2 weeks after discharge, who, when necessary, provided brief, limited further support in the form of a 
telephone consultation.  

 
(n=129) Intervention 2: Standard care. Usual care. Duration: 12 months. Patients received all appropriate hospital 
services except those provided by the consultation team. 

 

Funding Academic or government funding (the German Research Council (DFG), the Ministry of Social Affairs Baden-
Wurttemberg and the fortune-Programme of the University Tubingen). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
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Study Kircher 2007 

Protocol outcome 1: Health-related Quality of Life   
- Actual outcome: Quality of Life Philadelphia Geriatric Centre Morale Scale at 12 months; group 1: 8 (7-9)/150, group 2: 8 (7-10)/129; risk of bias: high; outcome data; 
Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up: 12 months; group 1: 28/150, group 2: 20/129; risk of bias: high; incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 24/150, group 2: 15/129; risk of bias: high; incomplete outcome data; Indirectness of outcome: 
No indirectness 

 

Protocol outcome 4: Unscheduled care 
- Actual outcome: Readmissions, 12 months; group 1: 84/150, group 2: 65/129; risk of bias: high; incomplete outcome data; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; length of hospital stay; continuity of care; patient/carer treatment 
burden 

Table 171: Naughton 1994 

Study Naughton 1994 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=111) 

Countries and setting Conducted in USA; setting: Private, non-profit, academic medical centre in densely populated urban area.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: unclear (assume discharge from hospital). 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70 years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients 70 years of age and older, who were admitted from emergency department to the medicine service and who 
did not regularly receive care from an attending internist on staff at the study hospital at the time of admission. 
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Study Naughton 1994 

Exclusion criteria Patients admitted to an intensive care unit or transferred from the medical service to a surgical service (for example, 
general surgery, urology, gynaecology). 

Recruitment/selection of patients At the hospital, patients who did not have an internist on staff and who require admission from the emergency 
department to the medical service agree to accept assignment to the attending physician on call for medical 
admissions.  

Age, gender and ethnicity Age – mean (SD): intervention 80.1 (6.6); control: 80.1 (6.4). Gender (M:F%): intervention, 51.0% male; control, 58.3% 
male. Ethnicity: intervention, 60.8% white; control, 58.35 white.  

Further population details 1. Age: aged 70>. 2. Deprivation: Not stated. 3. Ethnicity: white: 608% intervention, 58.3% control. 4. Number of 
conditions: 4.3 (2.2) intervention, 4.1 (2.0) control. 5. Type of condition: Not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=51) Intervention 1: CGA. Duration: unclear, at discharge. Patients were admitted to the direct care of a team 
consisting of medical house staff, a social worker, and an attending geriatrician. Attending responsibility rotated 
monthly among the geriatricians. The geriatrician and social worker comprised the core geriatric evaluation and 
management (GEM) team. A nurse clinical specialist and a physical therapist joined the core team as needed. The 
team systematically, consistently, and routinely evaluated the patients’ mental status, psychosocial condition, 
functional status, and medical condition to determine the medical, rehabilitative, and social needs of the patients. 
Information about the patients was discussed at team conferences 2 or 3 times per week. The progress of the medical 
condition and the plans for rehabilitation were then reviewed by the physician. Additional information was provided 
to the team by the nurse specialist and physical therapist at the point at which they were involved in the patient’s 
care. Responsibility for implementing the care plan was apportioned among team members. The physician’s 
responsibilities included treating medical conditions, adjusting medications, obtaining psychiatric consultation and 
treatment, systematically determining the impact of impaired mental status on treatment options and patient 
autonomy, and overseeing rehabilitation treatment for functional deficits. The social worker was responsible for 
identifying and coordinating community resources such as home care services, providing caregiver support and 
education, and insuring that components of a post-hospital treatment plan were in place and sufficient at the time of 
hospital discharge and 2 weeks later. The nurse clinical specialist was responsible for coordinating the transfer to 
home health care, where indicted. 

 
(n=60) Intervention 2: Standard care. Usual care. Duration: unclear, at discharge. Patients were given ‘usual care’ by 
medical house staff and an attending physician. The care of these patients was assigned during each attending 
physician’s clinical teaching rotation. The services of social workers and discharge planners were available upon 
request. 
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Study Naughton 1994 

Funding Other (grant from the Northwestern Memorial Foundation). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 3/51, group 2: 5/60; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 3/51, group 2: 5/60; risk of bias: very high; blinding, incomplete outcome data; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 9/51, group 2: 11/60; risk of bias: very high; blinding, incomplete outcome data; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 9/51, group 2: 11/60; risk of bias: very high; blinding, incomplete outcome data; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 5: Length of stay 
- Actual outcome: Length of stay, unclear, assume at discharge from hospital; group 1: 5.4 (5.5)/51, group 2: 7 (7)/60; risk of bias: very high; blinding, incomplete 
outcome data; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; unscheduled care (readmissions); continuity of care; patient/carer 
treatment burden 

Table 172: Reuben 1995 

Study Reuben 1995 

Study type RCT (multicentre randomised; parallel) 

Number of studies (number of participants) 1 (n=2353) 
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Study Reuben 1995 

Countries and setting Conducted in USA; setting: multicentre HMO.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients met 1 of 13 criteria for inclusion: stroke, immobility, impairment in any basic activity of daily living, 
malnutrition, incontinence, confusion or dementia, prolonged bed rest, falls within the previous 3 months, 
depression, social or family problems, unplanned readmission to the hospital within 3 months of a previous 
hospitalisation, a new fracture, and an age of 80 years or older. 

Exclusion criteria Patients were excluded from the study if they had been admitted to a hospice or for terminal care, were not members 
of the HMO’s health plan, lived outside the MO’s medical-service area or were usually cared for at a medical centre in 
the H MONTHS that was not in the study, were discharged or died before randomisation, did not speak English, or 
were admitted from a nursing home.  

Recruitment/selection of patients Patients who were 65 years of age or older were screened 24 to 72 hours after admission to 1 of the 4 experimental 
sites.  

Age, gender and ethnicity Age – mean: intervention 77.6; control: 76.7. Gender (M:F%): intervention, 56% female; control, 48% female. 
Ethnicity: intervention, 85% white; control, 83% white.  

Further population details 1. Age: aged 80>. 2. Deprivation: Not stated. 3. Ethnicity: white: 85% intervention, 83% control. 4. Number of 
conditions: Not stated. 5. Type of condition: Not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=1261) Intervention 1: CGA. Duration: 12 months. Patients in the assessment group were interviewed and examined 
by a team comprising a social worker, a nurse practitioner, and a geriatric. Using standardised, multidimensional 
assessment instrument, the nurse practitioner recorded each patient’s medical history and performed a limited 
physical examination, focusing on geriatric issues; the social worker assessed functional status and cognitive and 
emotional health, noted stressful or otherwise important events in the patient’s life, and reviewed the patient’s social 
support system, use of community services, and advance directives. After these evaluations, the nurse and social 
worker met with the geriatrician to present and discuss the case, and usually the entire team saw the patient 
together. The geriatrician summarised the geriatric problems and the team’s recommendations in a structured 
consultation note that was sent to both the attending physician and the patient’s primary care physician. Team 
conferences were held daily and lasted about 1 hour, with 20 minutes spent on each new patient and 20 minutes on 
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Study Reuben 1995 

follow-up of previously assessed patients. Recommended procedures that did not involve major changes in therapy 
usually were directly ordered by the geriatrician. Many of the recommendations were to be implemented after 
discharge. The consultation team continued to follow the assessed patients until discharge, to ensure that 
recommendations were implemented and to evaluate the patient’s conditions. The social worker placed a follow-up 
telephone call to each patient 3 weeks after discharge. The charts of patients were reviewed to find out whether the 
team’s recommendation had been carried out within 3 months after randomisation.  

 
(n=1016) Intervention 2: Standard care. Usual care. Duration: 12 months. Patients assigned to the control group 
received usual care. No other information.  

 

Funding Other (supported by grants from the Robert Wood Johnson Foundation, by the Southern California Kaiser Permanente 
Medical Care Program, by a grant from the National Institute on Aging UCLA Claude D. Pepper Older Americans 
Independence Centre, and by the West Los Angeles and Sepulveda Veterans Affairs Medical Centres). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 347/1337, group 2: 258/1016; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Functional outcome, patient & carer satisfaction; length of hospital stay, unscheduled care (readmissions); continuity 
of care; admission to care facility; patient/carer treatment burden 

Table 173: Rubin 1993 

Study (subsidiary papers) Rubin 19931051  (Rubin 19921050) 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=196) 

Countries and setting Conducted in USA; Setting: Parkland Memorial Hospital, Dallas, Texas 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Older adults (aged 70 or older); mean number of conditions: intervention 
4.2±3.2, control 3.6±1.4 
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Study (subsidiary papers) Rubin 19931051  (Rubin 19921050) 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 70 years or older; Dallas County residents admitted to medicine service; high risk of hospital readmission for 
inpatient treatment to stabilise acute episodes of chronic illness; good candidates for outpatient management of 
existing chronic conditions as an alternative to inpatient treatment 

Exclusion criteria Unable to give informed consent for example, medical instability or severe cognitive impairment; admitted to non-
medicine service; known to be terminally ill upon admission; under care of private physician; judged too socially and 
medically stable and independent  

Recruitment/selection of patients Recruited from medicine inpatient service, admitted to emergency room. Patients at least 70 years old were 
consecutively screen for randomisation until 100 patients were enrolled in each group 

Age, gender and ethnicity Age - Mean (SD): Intervention 76.8 (5.8); control 76.7 (5.3). Gender (M:F): 39:61. Ethnicity: Black: intervention 61.9%; 
control 61.9%. White: intervention 24.7%; control 34%. Hispanic: intervention 13.4%; control 3.1% 

Further population details 1. Age: >65 years (Aged 70 or older). 2. Deprivation: Not stated. 3. Ethnicity: Black: intervention 61.9%; control 61.9%. 
White: intervention 24.7%; control 34%. Hispanic: intervention 13.4%; control 3.1%). 4. Number of conditions: Not 
stated. 5. Type of condition: Not stated  

Indirectness of population Serious indirectness: older adult 

Interventions (n=97) Intervention 1: CGA - CGA (ward). Comprehensive geriatric evaluation and development of a long term care 
plan conducted by geriatric assessment team (GAT). GAT consisted of geriatric-internist, geropsychiatrist, geriatric 
clinical nurse specialist and geriatric social worker. Duration 1 year. Concurrent medication/care: Discharge planning 
was directed by the GAT. Discharge planning consisted of making effort to contact family members while patients 
were still in hospital to introduce team and its purpose. GAT encouraged family participation in the care of the 
patient. 
Further details: 1. Post-CGA intervention: CGA + long-term care plan (Long-term outpatient comprehensive geriatric 
care).  
 
(n=97) Intervention 2: Standard care. Usual inpatient care - care for my medical team consisting of attending 
physician, resident intern and medical students. At discharge patients received the usual disposition and follow-up 
care that is arranged my medical team, usually provided in general medical clinic. No access to geriatric consultation; 
could not have been referred to geriatric clinic after discharge. Duration 1 year. Concurrent medication/care: None 
stated 
Further details: 1. Post-CGA intervention:   

Funding Academic or government funding (Robert Wood Johnson Program for Hospital Initiatives in Long Term Care; Dallas 
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Study (subsidiary papers) Rubin 19931051  (Rubin 19921050) 

Area Agency on Aging; National Institute on Aging) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 12 months; Group 1: 29/91, Group 2: 27/87;  Risk of bias: Low; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living) 
- Actual outcome: Katz ADL - improved at 12 months; Group 1: 18/97, Group 2: 21/97;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Five-Item OARS IADL - improved at 12 months; Group 1: 18/97, Group 2: 9/97;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Katz ADL - declined at 12 months; Group 1: 43/97, Group 2: 48/97;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Five-Item OARS IADL - declined at 12 months; Group 1: 52/97, Group 2: 60/97;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Patient/carer treatment burden  
- Actual outcome: 'Health troubles stand in the way of doing things a great deal' at 12 months; Group 1: 19/60, Group 2: 34/60;  Risk of bias: Very high; Indirectness of 
outcome: No indirectness 

Protocol outcomes not reported by the study Health-related quality of life; Patient & carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of 
care; Admission to care facility 

Table 174: Thomas 1993 

Study Thomas 1993 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=132) 

Countries and setting Conducted in USA; setting: community hospital.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: unclear, 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥70 years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria All patients over the age of 70 years, admitted to a community hospital were eligible for the study. 
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Study Thomas 1993 

Exclusion criteria Patients were excluded for the refusal of consent, admission to the intensive care unit or coronary care unit, an 
obvious terminal illness, renal haemodialysis, or place of residence greater than 50 miles from the hospital.  

Recruitment/selection of patients Not reported. 

Age, gender and ethnicity Age – mean (SD): intervention 77 (5.4); control: 76 (5.4). Gender (M:F): 46/74. Ethnicity: white, n=92; black, n=18.  

Further population details 1. Age: aged 70>. 2. Deprivation: Not stated. 3. Ethnicity: white: intervention, n=43, control, n=49; black: intervention, 
n=15, control, n=13. 4. Number of conditions: Not stated. 5. Type of condition: Not stated.  

Indirectness of population Serious indirectness: older adult 

Interventions (n=62) Intervention 1: CGA. Duration: 12 months. Multi-dimensional geriatric team assessment, leading to formal 
recommendations to the attending physician. A standard proprietary instrument, the Functional Assessment 
Inventory, was used to evaluate each patient. The experimental group received individual assessments from each 
team members consisting of a physician, geriatric nurse specialist, home health nurse, medical social worker, 
dietician, pharmacist, and physical therapist. Team discussion of each patient led to formal recommendations place in 
the patient’s chart. An additional copy of the consultation was mailed to the attending physician’s office. The team 
continued to monitor progress of the experimental group. 

 
(n=58) Intervention 2: Standard care. Usual care. Duration: 12 months. The control group received no intervention 
and no subsequent visits.  

 

Funding Funding not stated. 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 3/68, group 2: 12/64; risk of bias: very high; blinding, study protocol against contamination; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 7/68, group 2: 13/64; risk of bias: very high; blinding, study protocol against contamination; Indirectness of 
outcome: No indirectness 

 

Protocol outcome 3: Functional outcome 
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Study Thomas 1993 

- Actual outcome: Activities of daily living, unclear, 12 months; group 1: 14.3 (3.5)/68, group 2: 14 (3)/64; risk of bias: very high; blinding, study protocol against 
contamination; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Length of stay 
- Actual outcome: Length of stay, unclear, 12 months; group 1: 9 (7.5)/68, group 2: 10.1 (7.6)/64; risk of bias: very high; blinding, study protocol against contamination; 
Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Patient & carer satisfaction; unscheduled care (readmissions); continuity of care; admission to care facility (admission 
to care facility); patient/carer treatment burden 

Table 175: Trentini 2001 

Study Trentini 20011214  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants)  1 (n=152) 

Countries and setting Conducted in Italy; Setting: 11 hospital geriatric evaluation management units 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 1 year 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Older adult (aged 65 years or older); mean number of conditions: 
intervention 4.2±0.2, control 3.9±0.2 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria Age >75; need for frequent clinical and therapeutic contact; progressive worsening of health; lacking in care; living 
alone; living in an unsuitable house; high risk of going into a nursing home; 3 or more admission to hospital in last 12 
months 

Exclusion criteria Age <65; terminal disease; completely bed-ridden; living in a nursing home; good health defined as no need for home 
care); severe disabling irreversible conditions; likely non compliance 

Recruitment/selection of patients All acute patients hospitalised for at least 10 days were screened for eligibility 

Age, gender and ethnicity Age - Mean (SD): Intervention 78.7 (SD 0.8); control 80.0 (SD 0.7). Gender (M:F): 40:60. Ethnicity: Not stated 

Further population details 1. Age: >65 years (Aged 65 or older). 2. Deprivation: Not stated. 3. Ethnicity: Not stated. 4. Number of conditions: Not 
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Study Trentini 20011214  

stated. 5. Type of condition: Physical with MH (Psychiatric illness: intervention 29.1%; control 20.5%).  

Extra comments Alzheimer's/Parkinson's: intervention 26.6%; control 23.3%. Ictus/cerebrovascular disorder: intervention 41.8%; 
control 35.6%. Psychiatric illness: intervention 29.1%; control 20.5%. Diabetes/dythyroidism: intervention 21.5%; 
control 17.8%. Hypertension: intervention 29.1%; control 34.2%. Heart disease: intervention 44.3%; control 46.6%. 
Lower limbs arterial and venous disease: intervention 19%; control 13.7%. Pulmonary disorder: intervention 21.5%; 
control 20.5%. Gastrointestinal disorder: intervention 29.1%; control 24.7%. Genital and urinary disease: intervention 
32.9%; control 26%. 

Indirectness of population Serious indirectness: older adult) 

Interventions (n=79) Intervention 1: CGA - CGA (team). CGA (performed at end of the hospitalisation period before discharge) and 
CGA-based interventions (conducted after discharge). Received a complete and personalised treatment based on 
results of CGA and performed by the same geriatric team in the outpatient clinic or day hospital. Planned evaluations 
at 3, 6 and 12 months. Duration 12 months. Concurrent medication/care: Some participants received telephone 
consultations 
Further details: 1. Post-CGA intervention: CGA + various  
 
(n=73) Intervention 2: CGA - CGA (team). CGA (performed at end of the hospitalisation period before discharge). No 
personalised care plan. Entrusted to GP with standard discharge letter. Planned evaluations at 3, 6 and 12 months. 
Duration 12 months. Concurrent medication/care: None stated 
Further details: 1. Post-CGA intervention: CGA + various (No care plan).  

Funding Funding not stated 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (WARD) versus CGA (WARD) 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 12 months; Group 1: 6/74, Group 2: 12/57;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Admission to care facility  
- Actual outcome: Admission to care facility at 12 months; Group 1: 3/74, Group 2: 5/57;  Risk of bias: High; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Health-related quality of life; Functional outcomes (mobility, activities of daily living); Patient & carer satisfaction; 
Length of hospital stay; Unscheduled care; Continuity of care; Patient/carer treatment burden 
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Table 176: Winograd 1993 

Study Winograd 1993 

Study type RCT (randomised; parallel) 

Number of studies (number of participants) 1 (n=197) 

Countries and setting Conducted in USA; setting: tertiary care teaching hospital.    

Line of therapy Adjunctive to current care 

Duration of study Intervention and follow-up: 12 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: ≥65 years. 

Stratum  CGA inpatient - team 

Subgroup analysis within study Not applicable 

Inclusion criteria Participants with the following characteristics were screened for inclusion in the trial: anticipated length of stay 96 
hours or more; residence within 2 hours’ drive from the centre; and, not enrolled in a geriatric or rehabilitation 
program. Patients were considered eligible for the trial if they were functionally impaired and aged 65 years with 1 of 
the following validated proxy criteria for frailly: confusion, dependence in activities of daily living, polypharmacy 
(more than 6 medications), disabling chronic illness(es), or a stressed caregiver system. 

Exclusion criteria Patients were excluded if they were independent in all activities of daily living prior to hospital admission (‘too 
independent’), were a permanent nursing home resident, and had a terminal illness with life expectancy of less than 6 
months by report of primary physicians (‘too impaired’).   

Recruitment/selection of patients Patients admitted directly to intensive care units were screened after transfer to general wards.  Prospective patients 
were entered into a log consecutively. When found eligible for the study, and after giving consent, patients were 
registered as entered into the study. 

Age, gender and ethnicity Age – mean (SD): intervention 75.7 (9.0); control: 76.6 (9.7). Gender (M:F): 100/0. Ethnicity: not reported.  

Further population details 1. Age: aged 65>. 2. Deprivation: low income: 66.2% intervention, 69.2% control. 3. Ethnicity: Not stated. 4. Number 
of conditions: intervention 4.2 (0.2), control 3.9 (0.2). 5. Type of condition: diabetes and dysthyroidism: 21.5% 
intervention, 17.8% control; hypertension: 29.1% intervention, 34.2% control; heart disease: 44.3% intervention, 
46.6% control; pulmonary disorder: 21.5% intervention, 20.5% control.   

Indirectness of population Serious indirectness: older adult 

Interventions (n=99) Intervention 1: CGA. Duration: 12 months. The consultation intervention consisted of a comprehensive 
functional, mental, medical, and social evaluation and recommendations by an interdisciplinary team consisting of an 
attending faculty geriatrician, a geriatric fellow, and internal medicine house officer, a social worker, and a clinical 
nurse specialist. Members of other disciplines (for example, psychology, nutrition) were available to the consult team 
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Study Winograd 1993 

as needed. After initial evaluation, the team met as a group to discuss the patient and formulate recommendations, 
Recommendations were directed primarily at 5 areas: medical issues, referral for rehabilitation, evaluation and 
management of geriatric syndromes, discharge planning, and psychological issues. A formal consultation note 
outlining recommendation was place in the patients’ charts and discussed with the primary care team. Patients were 
seen by physician members of the team a minimum of 3 times per week throughout the hospital stay and follow-up 
notes were written on at least a weekly basis.  

 
(n=98) Intervention 2: Standard care. Usual care. Duration: 12 months. The control group patients receive usual care 
and were not evaluated by the consultation team. 

Funding Other (work supported in part by the National Institute on Aging Clinical Investigator Award, The Henry J. Kaiser 
Family Foundation Grant, and the Veterans Affairs Health Services Research and Development Administration Grant). 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 

Protocol outcome 1: Mortality  
- Actual outcome: Mortality, up to 6 months; group 1: 14/99, group 2: 6/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality, end of follow-up; group 1: 41/99, group 2: 35/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission of care facility 
- Actual outcome: Admission to care facility, up to 6 months; group 1: 17/99, group 2: 18/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Admission of care facility 
- Actual outcome: Admission to care facility, end of follow-up; group 1: 26/99, group 2: 27/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Functional outcomes 
- Actual outcome: Activities of daily living, 12 months; group 1: 3.6 (2)/99, group 2: 4 (2.1)/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 

 

Protocol outcome 6: Length of stay 
- Actual outcome: Length of stay, 12 months; group 1: 24.8 (22)/99, group 2: 26.7 (33)/98; risk of bias: high; blinding; Indirectness of outcome: No indirectness 
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Study Winograd 1993 

Protocol outcomes not reported by the study Patient & carer satisfaction; unscheduled care (readmissions); continuity of care; patient/carer treatment burden 

H.5.2.3 Community holistic assessment  

Table 177: Boorsma 2011 

Study Boorsma 2011160  

Intensity subgroup Low 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=340) 

Countries and setting Conducted in Netherlands; Setting: Residential care facilities (n=10) 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: Follow-up at 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Mean age - Intervention: 85.8 (6.2). Control: 85.5 (8.0). 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Residential care facility residents with physical or cognitive disabilities 

Exclusion criteria Residents who were terminally ill 

Recruitment/selection of patients No information provided 

Age, gender and ethnicity Age - Mean (SD): Intervention: 85.8 (6.2). Control: 85.5 (8.0). Gender (M:F): 84:256. Ethnicity: Not stated 

Further population details 1. Age: Mean (SD): Intervention: 85.8 (6.2). Control: 85.5 (8.0) 2. Deprivation: Education- primary school: intervention 
58.8%, control 59.8% or less 3. Ethnicity: Not stated 4. Number of conditions: Not stated 5. Type of condition: Mix 
physical and mental conditions, depression: intervention 5%, control 11.8%  

Indirectness of population Serious indirectness: older adult 

Interventions (n=139) Intervention 1: Standard care. For facilities assigned to usual care, the family physician was responsible for 
medical care and offered it on request. There was neither coordination nor structured planning of care. 
Multidisciplinary meetings were mostly not attended by family physicians. Duration Follow-up at 6 months. 
Concurrent medication/care: No other information provided 
 

(n=201) Intervention 2: CGA - CGA (team). The intervention, inspired by the disease management model, consisted of 
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Study Boorsma 2011160  

a geriatric assessment of functional health every 3 months. The interview consisted of a computerised assessment of 
functional health, activities of daily living, depression, cognition, satisfaction with care, and use of medications.. 
Duration Follow-up at 6 months. Concurrent medication/care: Multidisciplinary integrated care – concept focused on 
identification and monitoring of the functional disabilities caused by chronic diseases. Its 3 basic elements correspond 
to those of the disease management model: monitoring of disabilities, coordination of care and empowerment. The 
model of multidisciplinary integrated care used in our study comprised 5 elements. First, a geriatric multidisciplinary 
assessment of all residents was conducted every 3 months. The Web-based Long-term Care Facility version 9.0 of the 
Resident Assessment Instrument was used for this purpose. The identified problem areas guide the design of an 
individualised care plan that is intended to improve or maintain functional health status. Second, the care plan was 
discussed with the resident, the resident’s family and family physician, and adapted to personal wishes. Third, 
residents with complex care needs were scheduled at least twice a year for a multidisciplinary meeting. Fourth, 
consultation with a geriatrician or psychologist was optional for the frailest residents with complex health care 
problems. Fifth, data from the Web-based Resident Assessment Instrument was used to provide an overview every 3 
months.  
Further details: 1. Post-CGA intervention: CGA + short-term care plan  

Funding Academic or government funding (Netherlands Organisation for Health Research and Development) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life (short 12-item version Rand Health Insurance Study Questionnaire)  
- Actual outcome: short 12-item version Rand Health Insurance Study Questionnaire at 6 months; Group 1: 42.31 (6.04)/147, Group 2: 42356 (6.35)/87;  Risk of bias: 
High; Indirectness of outcome: No indirectness  

 

Protocol outcome 2: Mortality  
- Actual outcome: Mortality  at 6 months; Group 1: 28/201, Group 2: 25/139;  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Unscheduled care  
- Actual outcome: Hospitalisation  at 6 months; Group 1: 22/142, Group 2: 12/85;  Risk of bias: High; Indirectness of outcome: No indirectness 

Table 178: Brettschneider 2015 

Study Brettschneider 2015 

Intensity subgroup High 

Study type RCT (Patient randomised; Parallel) 
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Study Brettschneider 2015 

Number of studies (number of participants) 1 (n=304) 

Countries and setting Conducted in Germany; Setting: Community, in patients own homes 

Line of therapy Not applicable 

Duration of study Follow up (post intervention): 18 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria >80 years, residents of Leipzig or Halle, live at home or be in hospital with discharge to home planned already 

Exclusion criteria Insufficient German language skills, cognitive impairment, not able to give consent, care level >1 (if needed assistance 
with more than 2 activities of basic nursing more than once a day, maximum amount of care must not exceed 3 hours 
a day). 

Recruitment/selection of patients Recruited via GPs, hospitals and registration offices 

Age, gender and ethnicity Age - Mean (SD): 84 (3.5). Gender (M:F): 28-34:72-66. Ethnicity: Not stated 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not 
stated / Unclear  

Indirectness of population Serious indirectness: older adult 

Interventions ((n=150) Intervention 1: CGA - CGA (team). First visit multidimensional geriatric assessment performed by trained 
personnel (nursing scientist, psychologist or sociologist) in first home visit assessing nutrition status, sight and hearing, 
incontinence, loss of functional muscle mass. Social activities, housing conditions, economic conditions, polypharmacy 
and cognitive status determined. Case conference with nursing scientist, psychologist, gerontopsychiatrist, nutritionist 
and social worker within 3 weeks of assessment, work out individualised recommendations based on analysis of 
identified self-care deficits and risk factors for institutionalisation. Second visit by same personnel who performed first 
visit, reported to patient on outcome of case conference, presented recommendations. Third visit 4 weeks later, 
adherence to recommendations evaluated, obstacles and facilitators identified, recommendations reviewed and 
further support offered.. Duration 4 weeks. Concurrent medication/care: Usual care (every service offered by the 
statutory health insurance system and utilized by the patient on his/her own initiative). 

Further details: 1. Post-CGA intervention: CGA + long-term care plan  

 

(n=155) Intervention 2: Standard care. Usual care (every service offered by statutory health insurance system and 
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Study Brettschneider 2015 

utilised at patient's own initiative). Duration 4 weeks. Concurrent medication/care: Nil else 

Further details: 1. Post-CGA intervention:   

Funding Academic or government funding 

 
 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 

 

Protocol outcome 1: Health-related quality of life at Define 

- Actual outcome: EQ-5D at 18 months; Group 1: mean 0.5563  (SD 0.3068); n=133, Group 2: mean 0.5503  (SD 0.3165); n=145;  EQ-5D Index 0-1 Top=High is good 
outcome;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality at Define 

- Actual outcome: Deaths at 18 months; Group 1: 12/133, Group 2: 26/145;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Admission to care facility at Define 

- Actual outcome: Nursing home admissions at 18 months; Group 1: 8/133, Group 2: 15/145;  Risk of bias: High; Indirectness of outcome: No indirectness 

- Actual outcome: Nursing home admissions at 18 months; HR 0.55 (95%CI 0.23 to 1.3) Reported;  Risk of bias: High; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Mortality at Define; Functional outcomes (mobility, activities of daily living) at Define; Patient & carer satisfaction at 
Define; Length of hospital stay at Define; Unscheduled care at Define; Continuity of care at Define; Admission to care 
facility at Define; Patient/carer treatment burden at Define; to be deleted at Define 

Table 179: Counsell 2007 
Study Counsell 2007298  

Intensity subgroup High 

Study type RCT (Cluster randomised; Parallel) 

Number of studies (number of participants) 1 (n=951) 

Countries and setting Conducted in USA 

Line of therapy Unclear 
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Duration of study Intervention + follow up: 2 years 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: older adult 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 65 years or older; established patient (defined as at least 1 visit to primary care clinician at same site within last 
12 months; income less than 200% of the federal poverty level (defined as qualifying for Indiana Medicaid coverage or 
being enrolled in the county medical assistance plan 

Exclusion criteria residence in a nursing home; living with a study participant already enrolled in the trial; enrolled in another research 
study; receiving dialysis; severe hearing loss; English language barrier; no access to a telephone; severe cognitive 
impairment (defined by Short Portable Mental Status Questionnaire score ≤5); without an available caregiver to 
consent to participate 

Age, gender and ethnicity Age – Mean (SD): intervention 71.8 (5.6), control 71.6 (5.8). Gender (M:F): 24:76. Ethnicity: Black: intervention 57.6%, 
control 62.5% 

Further population details 1. Age: >65 years (aged 65 or older). 2. Deprivation: Low SES (household income <$10000 annually: intervention 
73.4%, control 71.5%; education <12 years: intervention 62.5%, control 60%). 3. Ethnicity: Not applicable / Not stated 
/ Unclear (Black: intervention 57.6%, control 62.5%). 4. Number of conditions: Not stated 5. Type of condition: 
Systematic review: mixed (Depression (PHQ-9 score ≤10): intervention 11.7%, control 11.4%).  

Indirectness of population Serious indirectness: older adult 

Interventions (n=474) Intervention 1: CGA. GRACE intervention. The GRACE support team consisted of an advanced practise nurse 
and social worker, who care for low-income older adults, in collaboration with the patient's primary care physician 
and a geriatrics interdisciplinary team led by a geriatrician. The support team met with the patient in the home to 
conduct an initial CGA. The support team then presented their findings to the larger GRACE interdisciplinary team to 
develop an individualised care plan. Then the support team met face-to-face with the patient’s primary care physician 
to discuss the care plan and make any modifications. The support team then implemented the plan through face-to-
facer and telephone contact with patients, family members, caregivers and healthcare professionals. Each patient 
received a minimum of 1 home follow-up to review care plan, 1 telephone or face-to-face contact per month and a 
face-to-face home visit after any ED visit or hospitalisation. Duration 2 years. Concurrent medication/care: None 
stated 
Further details: 1. Post-CGA intervention:   
Comments: CGA community-dwelling  
 
(n=477) Intervention 2: Standard care. Usual care. Had access to all primary and speciality care services available as 
part of usual care. Duration 2 years. Concurrent medication/care: None stated 
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Funding Academic or government funding (National Institute on Aging, National Institutes of Health) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 (physical component) at 2 years; Group 1: mean -1.1  (SD 8.9); n=474, Group 2: mean -1.6  (SD 8.8); n=477;  Risk of bias: Low; Indirectness of 
outcome: No indirectness 
- Actual outcome: SF-36 (mental component) at 2 years; Group 1: mean 2.1  (SD 10.2); n=474, Group 2: mean -0.3  (SD 10.8); n=477;  Risk of bias: Low; Indirectness of 
outcome: No indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)   
- Actual outcome: Basic ADL at 2 years; Group 1: mean 0.2  (SD 2.7); n=474, Group 2: mean 0.4  (SD 2.7); n=477;  Risk of bias: Low; Indirectness of outcome: No 
indirectness 
- Actual outcome: IADL at 2 years; Group 1: mean 0.4  (SD 3.3); n=474, Group 2: mean 0.6  (SD 3.6); n=477;  Risk of bias: Low; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Mortality; Patient & carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of care; Admission to 
care facility; Patient/carer treatment burden 

 

 

Table 180: Ekdahl 2015 

Study Ekdahl 2015  

Intensity subgroup High 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=844) 

Countries and setting Conducted in Sweden; Setting: Sweden, southeastern municipality, community 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 24 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Patients had "3 or more concomitant medical diagnoses" 

Stratum  Overall 
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Study Ekdahl 2015  

Subgroup analysis within study Not applicable 

Inclusion criteria Community dwelling, 75 years of age or older, received inpatient hospital care 3 or more times in the previous 12 
months, 3 or more concomitant medical diagnoses 

Exclusion criteria - 

Recruitment/selection of patients Participants were identified using a care data warehouse of an administrative database maintained by the county 
council, patients were then contacted by letter and consented over the phone 

Age, gender and ethnicity Age - Range of means: 82.3 (4.6) - 82.7 (5.1). Gender (M:F): 193:189. Ethnicity: Not stated 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / 
Unclear 4. Number of conditions: Patients with >4 conditions (Inclusion criteria required patients to have 3 or more 
conditions). 5. Type of condition: Not applicable / Not stated / Unclear  

Extra comments - 

Indirectness of population No indirectness 

Interventions (n=208) Intervention 1: CGA. Patients were invited to receive individually tailored care and attend follow-up visits as 
the ambulatory geriatric unit during the study period. Initial CGA was performed based on a standardised procedure. 
Thereafter all care was personalized according to patients' situations and preferences, best-known evidence and 
practice and team members' competences. Nurses reassessed patients after 1 year and initialized home visits by HCPs 
if needed. The team of professionals at ambulatory geriatric unit (nurse, geriatrician, care manager, occupational 
therapist, physiotherapist, dietician) planned care during team meetings, the common goal was increasing quality of 
life. Care manager contacted patients and informed them of available forms of support from municipality service. 
Intensity of follow-up ranged from few contacts per year to daily/weekly visits. Many activities had preventive goals 
(for example, physio training programmes). Nurses also ensured patients understood new prescriptions and visited 
patients who were admitted to hospital to provide further information to staff caring for them. Duration 24 months. 
Concurrent medication/care: Usual care 

 

(n=174) Intervention 2: Standard care. Usual health and social care provided by primary care centres, in and outpatient 
hospital care and social care as usual. Duration 24 months. Concurrent medication/care: Usual care 

Funding Academic or government funding 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA versus STANDARD CARE 

 

Protocol outcome 1: Health-related quality of life at Define 
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Study Ekdahl 2015  

- Actual outcome: HRQoL - full EQ-5D-3 L at 24 months; Group 1: mean 0.6  (SD 0.3); n=144, Group 2: mean 0.62  (SD 0.3); n=103;  EQ-5D-3L 0-1 Top=High is good 
outcome;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality at Define 

- Actual outcome: Mortality at 24 months; Group 1: 39/208, Group 2: 47/174;  Risk of bias: High; Indirectness of outcome: No indirectness 

- Actual outcome: Mortality at 24 months; HR 0.66 (95%CI 0.43 to 1.01) Reported;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Length of hospital stay at Define 

- Actual outcome: Mean number of inpatient days per patient at 24 months; Group 1: mean 11.1 Mean number of inpatient days per patient per 24 months (SD 15.9); 
n=208, Group 2: mean 15.2 Mean number of inpatient days per patient per 24 months (SD 20.2); n=174;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 4: Unscheduled care at Define 

- Actual outcome: Mean number of hospitalisations per patient at 24 months; Group 1: mean 2.1 hospitalisations per patient per 24 months (SD 2.6); n=146, Group 2: 
mean 2.4 hospitalisations per patient per 24 months (SD 2.5); n=106;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 5: Admission to care facility at Define 

- Actual outcome: Nursing home admittance at 24 months; Group 1: 26/208, Group 2: 33/174;  Risk of bias: High; Indirectness of outcome: No indirectness 

- Actual outcome: Nursing home admittance at 24 months; HR 0.61 (95%CI 0.41 to 1.03) Reported;  Risk of bias: High; Indirectness of outcome: No indirectness 

Protocol outcomes 
not reported by the 
study 

Functional outcomes (mobility, activities of daily living) at Define; Patient & carer satisfaction at Define; Continuity of care at Define; 
Patient/carer treatment burden at Define; to be deleted at Define 

Table 181: Epstein 1990 

Study Epstein 1990404  

Intensity subgroup High 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=390) 

Countries and setting Conducted in USA; Setting: Rhode Island Group Health Association (health maintenance association), Providence, 
Rhode Island 

Line of therapy Unclear 
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Study Epstein 1990404  

Duration of study Follow up (post intervention): 1 year 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Older adults (aged 70 or older); mean number of conditions : intervention 
2.5±1.6, control 2.3±1.7 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria All patients at a health maintenance organisation aged 70 years or older were rated by their primary physicians in 
terms of their current health (very poor; poor; fair; good; very good) and their likelihood of deterioration (very likely; 
probably; possibly; unlikely). Two groups of patients were invited to participate: aged over 74 years; aged 70-74 years 
rated as having fair or worse health or as experiencing very likely or probable deterioration 

Exclusion criteria None stated 

Recruitment/selection of patients All eligible patients were recruited 

Age, gender and ethnicity Age - Mean (SD): CGA 76.7 (4.9); control 76.9 (4.6). Gender (M:F): 49:51. Ethnicity: White 94% 

Further population details 1. Age: >65 years (Aged 70 years or older). 2. Deprivation: Not stated. 3. Ethnicity: White >80% (White 94%). 4. Number 
of conditions: Unclear (Mean number of conditions 2.4 (SD 1.7)). 5. Type of condition: Physical with MH (Psychological 
disorder 13%).  

Extra comments Stroke 6%; TIA 3%; dementia 4%; Parkinson's 1%; Arthritis 35%; congestive heart failure 8%; MI 10%; angina pectoris 
16%; peripheral vascular disease 11%; valvular heart disease 3%; hypertension 50%; renal failure 1%; COPD 13%; 
cancer 13%; diabetes 13%; psychological disorder 13% 

Indirectness of population Serious indirectness: older adult 

Interventions (n=185) Intervention 1: CGA - CGA (team). 2 hour examination by geriatrician, geriatric nurse practitioner and a 
geriatric social worker. They reviewed the patient's medical record and performed a comprehensive physical 
examination that focused on drugs, nutrition, new diagnoses and the function impact of illness. The nurse 
administered a standard protocol for clinical assessment, including an instrument that measured cognitive function 
patterned after Katz activities of daily function scale and the OARS instrumental ADL scale. The social worker reviewed 
social support, social activities, coping style, psychological function, and economic and environmental issues. The team 
generally met for approximately 15 minutes after seeing the patient to generate a care plan and consult as a group 
with the patient and family. In some cases, indicated by the findings of the assessment, follow-up (for example, 
laboratory tests, diagnostic test, consultations with specialists) were ordered immediately following telephone 
confirmation with the patient’s physician. Geriatric assessment personnel also initiated 3 follow-up telephone contacts 
with the patient or family during the first 2 months after the examination. These were intended to facilitate 
adjustment of care plans as well as maximize the likelihood of their adoption. Duration 1 year. Concurrent 
medication/care: None stated 
Further details: 1. Post-CGA intervention: CGA + various (Generated a care plan (unclear if short or long term); 3 
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Study Epstein 1990404  

telephone follow-ups during 2 months post-CGA).  
 
(n=205) Intervention 2: Standard care. Standard care using traditional health maintenance organisation services. 
Duration 1 year. Concurrent medication/care: None stated 

Funding Academic or government funding (John A. Hartford Foundation; Massachusetts Fund for Cooperative Innovation; 
Henry J. Kaiser Family Foundation; National Institutes of Aging) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 1 year; Group 1: 10/185, Group 2: 13/205;  Risk of bias: Low; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Sickness Impact Profile (4 physical function scales, 51 items) at 1 year; Group 1: mean 91  (SD 11); n=181, Group 2: mean 89 (SD 13); n=201;  Risk of 
bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 3: Patient & carer satisfaction  
- Actual outcome: Patient satisfaction (developed from literature, based primarily on scale of DiMatteo and Hays, 12 item) at 1 year; Group 1: mean 4.39  (SD 0.78); 
n=181, Group 2: mean 4.28 (SD 0.89); n=201);  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 4: Unscheduled care 
- Actual outcome: Hospitalisation at 1 year; Group 1: 46/185, Group 2: 54/205;  Risk of bias: Low; Indirectness of outcome: No indirectness 

Protocol outcomes 
not reported by the 
study 

Health-related quality of life; Continuity of care; Admission to care facility; Patient/carer treatment burden 

Table 182: Frese 2012 

Study Frese 2012450  

Intensity subgroup Low 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=1620) 

Countries and setting Conducted in Germany; Setting: Community 
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Study Frese 2012450  

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 6.2 years (mean follow-up) 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Aged 70 years and older 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria Community-living persons aged 70 years and older 

Exclusion criteria Death, move and refusal before or at the appointment time for the intervention 

Recruitment/selection of patients All general practitioners in the area were contracted. Twenty volunteered to participate and were asked to keep 
records over 3 months for every patients older than 70 years 

Age, gender and ethnicity Age - Mean (range): Intervention: 79.65-84.04 years. Control: 79.74-87.94 years. Gender (M:F): 460/1137. Ethnicity: 
Not stated 

Further population details 1. Age: Mean (range): Intervention: 79.65-84.04. Control: 79.74-87.94 2. Deprivation: Not stated Unclear 3. Ethnicity: 
Not stated 4. Number of conditions: Unclear 5. Type of condition: Not stated  

Indirectness of population Serious indirectness: older adult 

Interventions (n=630) Intervention 1: CGA - CGA (team). Preventative in-home CGA, using the STEP-tool (standardised assessment 
of elderly people in primary care in Europe; a combination of a structured questionnaire and a structured physical 
examination) and additional tests, followed by recommendations for the general practitioner. Duration 5-7 years 
(mean 6.2 years). Concurrent medication/care: Geriatric assessment (intervention group): visited at home and a 
geriatric assessment was performed. Home visits with CGA were performed using the STEP-assessment and each of 
the following additional tests: Barthel-Index, Lambeth-disability screening questionnaire, Tinetti-gait score, Hamilton 
depression Rating Scale, Hospital anxiety and depression scale, Mini Mental State Examination, Hierarchic Dementia 
Scale, clock drawing test and COOP-Charts. Four specially trained medical students performed all of these tests. The 
STEP-assessment consists of standardised questionnaires concerning functional (mobility and falls) and social status, 
life style, physical (history, medication and current problems) and mental (depression and dementia) status. The STEP-
assessment tool also includes a short physical examination, taking pulse and blood pressure, and the inspection of 
homes towards safety hazards and help for daily living. An overview of all documented problems of each patient was 
given to the patient’s GP, including the recommendation. The GPs were responsible for implementing them. GPs were 
asked to rate every patient’s state of health regardless of which group the patients belonged to. All the patients have 
in principle equal access to the necessary health care resources.  
Further details: 1. Post-CGA intervention: CGA + short-term care plan  
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Study Frese 2012450  

(n=990) Intervention 2: Standard care. Controls received usual general practitioner care. GPs were asked to rate every 
patient’s state of health regardless of which group the patients belonged to. Controls received usual care including 
home visits by their GP when necessary. In the context of the German health care system, usual care means that the 
patient should consult their GP at first, but they can also directly consult specialists. All the patients have in principle 
equal access to the necessary health care resources. . Duration 5-7 years (mean 6.2 years). Concurrent 
medication/care: No other information 

Indirectness of intervention 94 of 630 patients were lost to follow-up, of the 536 patients whose data was analysed only 336 had received a CGA. 
Of the 336 patients, 100 had 2 CGAs, 3 years apart. 

Funding Funding not stated 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 6.2 years; OR 0.78 (95%CI 0.67 to 0.91); Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Admission to care facility  
- Actual outcome: Admission to care facility at 6.2 years; OR 0.80 (95%CI 0.68 to 0.95);  Risk of bias: High; Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; Functional outcomes (mobility, activities of daily living); Patient & carer satisfaction; 
Length of hospital stay; Unscheduled care; Continuity of care; Patient/carer treatment burden 

Table 183: Karppi 1995 

Study (subsidiary papers) Karppi 1995675  (Karppi 1995676) 

Intensity subgroup High 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of 
participants) 

1 (n=312) 

Countries and setting Conducted in Finland; Setting: Community, Central Finland 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 1 year 
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Study (subsidiary papers) Karppi 1995675  (Karppi 1995676) 

Method of assessment of guideline 
condition 

Adequate method of assessment/diagnosis: Older adult (aged 65 years or older); several conditions 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria Community-dwelling supervised home care population of Central Finland; aged 64 years or older; multiple problems (for 
example, several diseases, underdiagnoses, polypharmacy, problems coping at home); anticipated benefit from geriatric 
intervention (for example, curable disease, rehabilitation potential, prevention of admission to care facility) 

Exclusion criteria Terminal phase of illness; only a single acute disease or injury; psychosis; care in the geriatric unit in the last year 

Recruitment/selection of patients GP and home nurses selected study patients from supervised home care population of Central Finland 

Age, gender and ethnicity Age - Mean (SD): 78.5 (4.3). Gender (M:F): 22:78. Ethnicity: Not reported 

Further population details 1. Age: >65 years (Aged 65 years or older). 2. Deprivation: Not stated. 3. Ethnicity: Not stated. 4. Number of conditions: Unclear 
(‘multiple’).  5. Type of condition: Not stated  

Indirectness of population Serious indirectness: older adult 

Interventions (n=104) Intervention 1: CGA - CGA (ward). Comprehensive multidisciplinary assessment in an inpatient geriatric rehabilitation 
unit. In the ward there were 1 geriatrician, 5 nurses, 7 auxiliary nurses, 3 assistants, 2 physiotherapists, 1 psychologist, 1 
occupational therapist and 1 part-time social worker. 1 psychiatrist visited once a week. Specialists were consulted when needed. 
Given a rehabilitation plan to be followed at home. Duration Mean stay 16.5 days. Concurrent medication/care: Received 
inpatient care 
Further details: 1. Post-CGA intervention:   
 
(n=208) Intervention 2: Standard care. Usual supervised home care. Duration 12 months. Concurrent medication/care: None 
stated 

Funding Funding not stated 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (WARD) versus STANDARD CARE 

 

Protocol outcome 1: Mortality  

- Actual outcome: Mortality at 12 months; Group 1: 14/104, Group 2: 25/208;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  

- Actual outcome: Katz ADLs at 3 months; Group 1: mean 5  (SD 1.1); n=93, Group 2: mean 4.9  (SD 1.6); n=208;  Risk of bias: High; Indirectness of outcome: No 
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Study (subsidiary papers) Karppi 1995675  (Karppi 1995676) 

indirectness 

- Actual outcome: Lawton & Brody IADLs at 3 months; Group 1: mean 4  (SD 2.1); n=93, Group 2: mean 4  (SD 2.1); n=208;  Risk of bias: High; Indirectness of outcome: 
No indirectness 

 

Protocol outcome 3: Admission to care facility  

- Actual outcome: Admission to care facility at 12 months; Group 1: 11/104, Group 2: 18/208;  Risk of bias: High; Indirectness of outcome: No indirectness 

Health-related quality of life; Patient & carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of care; Patient/carer treatment burden 

Table 184: Lampela 2013 

Study (subsidiary papers) 
GEMS: Geriatric Multidisciplinary Strategy for the Good Care of the Elderly trial: Lampela 2013734  (Lampela 2010733, 
Lihavainen 2012769, Lihavainen 2012770) 

Intensity subgroup High 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 4 (n=1000) 

Countries and setting Conducted in Finland; Setting: Unclear 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 3 years 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Aged ≥75 years. Arthritis: intervention 39%, control 37%; Cardiovascular 
disease: intervention 63%, control 65%; Asthma: intervention 8%, control: 10%; Diabetes: intervention: 14%. Control 
19%; Depression: intervention: 8%, control 11%. 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria Inhabitants aged ≥75 years of the City of Kuopio, Finland. 

Exclusion criteria Not reported 

Recruitment/selection of patients Contact information on the target population was gathered from the Finnish population register 

Age, gender and ethnicity Age - Mean (SD): 81.1 (5.0). Gender (M:F): 30:70. Ethnicity: Not stated 

Further population details 1. Age: Mean (SD): 81.1 (5.0) 2. Deprivation: Not stated 3. Ethnicity: Not stated 4. Number of conditions: Not stated 5. 
Type of condition: Not stated  
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Study (subsidiary papers) 
GEMS: Geriatric Multidisciplinary Strategy for the Good Care of the Elderly trial: Lampela 2013734  (Lampela 2010733, 
Lihavainen 2012769, Lihavainen 2012770) 

Extra comments Mainly home-dwelling population (96%) but part of the sample were living in care facility 

Indirectness of population Serious indirectness: older adult 

Interventions (n=500) Intervention 1: CGA - CGA (team). A CGA, including evaluation of the adequacy of the medication, was 
performed annually in the intervention group. Duration 3 years. Concurrent medication/care: The health status of 
persons in both groups was monitored annually by a trained nurse during the years 2004-2007. This included blood 
pressure measurements. In addition to health status monitoring by a trained nurse, those in the intervention group 
underwent CGA. This included an overall health status assessment including medication assessment (where the 
adequacy of the medication, both in terms of the drugs and their doses, was reviewed annually and modified when 
necessary) by a physician (trainee in geriatrics). These modifications were monitored if needed. The health status 
assessment took place generally within 2 weeks after the patient’s visit at the study nurse. In case of orthostatic 
hypotension (OH), the physician attempted to decrease OH by searching for possible medications and other 
conditions that may provoke OH. The CGA also included nutritional status assessment and mobility, balance and 
muscle strength assessment. Persons in the intervention group also had counselling and case manager services by a 
trained nurse 
Further details: 1. Post-CGA intervention: CGA + short-term care plan  
  

(n=500) Intervention 2: Standard care. Persons in the control group received no interventions. Duration 3 years. 
Concurrent medication/care: Standard health care services in public and private sector were available for them. The 
health status of persons in both groups was monitored annually by a trained nurse during the years 2004-2007. This 
included blood pressure measurements 

Funding Academic or government funding (Social Insurance Institution of Finland and City of Kuopio) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality  at By 3 year follow-up; Group 1: 81/500, Group 2: 72/500;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

 

Protocol outcomes not reported by the study Health-related quality of life; Functional outcomes (mobility, activities of daily living); Patient & carer satisfaction; 
Length of hospital stay; Unscheduled care; Continuity of care; Admission to care facility; Patient/carer treatment 
burden 
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Table 185: Li 2010 

Study Li 2010764  

Intensity subgroup Low 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=310) 

Countries and setting Conducted in Taiwan 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Aged 65 years old and above 

Stratum  Community CGA 

Subgroup analysis within study Not applicable 

Inclusion criteria Pre-frail and frail community-dwelling elderly. 

Exclusion criteria Conditions such as being bedridden, receiving home care by visiting nurses, less than 6 months' life expectancy (such 
as terminal cancer patients), and difficulty in verbal communication (such as severe cognitive or hearing impairments). 

Recruitment/selection of patients Two neighbourhoods with 1,843 registered older people age 65 years and over were chosen for this study 

Age, gender and ethnicity Age - Mean (SD): Intervention: 78.4 (8.2). Control: 79.3 (8.5). Gender (M:F): 162/148. Ethnicity: Not stated 

Further population details 1. Age: Mean (SD): Intervention: 78.4 (8.2). Control: 79.3 (8.5) 2. Deprivation: Not stated 3. Ethnicity: Not stated 4. 
Number of conditions: Not stated 5. Type of condition: Not stated  

Indirectness of population Serious indirectness: older adult 

Interventions (n=152) Intervention 1: CGA - CGA (team). Comprehensive geriatric assessment and subsequent intervention in pre-
frail and frail. Intervention group for CGA and appropriate intervention by medication adjustment, exercise 
instruction, nutrition support, physical rehabilitation, social worker consultation, and specialty referral.. Duration 6 
months. Concurrent medication/care: Subjects in the intervention group were screened by CGA and an appropriate 
intervention program followed when indicated when based on assessment results. The intervention programs were 
conducted by medical professionals at the community hospital, as well as at appropriate community facilities. The 
research assistants were skilled nurses trained specially for this study. They used standardised questionnaires as 
assessment tools to collect information on geriatric syndromes, scores on the mini-mental state examination, and the 
short-form geriatric depression scale, and nutritional status using the mini nutritional assessment. Screening also 
included a visual acuity test, the timed up and go test, orthostatic hypotension screening, and the functional reach 
test. Two board-certified geriatricians independently reviewed the participants' assessment results along with their 
present and past medical histories, current medication, and recent laboratory data. The treatment provided included 
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Study Li 2010764  

medication adjustment, exercise instruction, nutrition support, physical rehabilitation, social worker consultation, and 
specialty referrals. 
Further details: 1. Post-CGA intervention: CGA + short-term care plan  

 

(n=158) Intervention 2: Standard care. The control group received screening evaluation only. Duration 6 months. 
Concurrent medication/care: none stated 

Funding Academic or government funding (Grant from the National Science Council, Taiwan) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 6 months; Group 1: 1/152, Group 2: 0/158;  Risk of bias: Very high; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Barthel Index  at 6 months; Group 1: mean 95.6  (SD 14.7); n=129, Group 2: mean 91.6  (SD 20.7); n=140;  Barthel Index 0-100 Top=High is good 
outcome;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Health-related quality of life; Patient & carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of 
care; Admission to care facility; Patient/carer treatment burden 

Table 186: Melis 2008 

Study (subsidiary papers) Melis 2008 

Intensity subgroup High 

Study type RCT (Cluster randomised; Parallel) 

Number of studies (number of 
participants) 

1 (n=151) 

Countries and setting Conducted in Netherlands; Setting: Netherlands, community. 

Line of therapy Not applicable 

Duration of study Intervention + follow up: 6 months 

Method of assessment of guideline 
condition 

Adequate method of assessment/diagnosis 
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Study (subsidiary papers) Melis 2008 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Lived in own home or retirement home, 70 or older, 1 or more limitations in cognition, instrumental activities of daily living or 
mental well-being, health problem that recently presented to the physician, request for help due to cognitive 
disorders/symptoms of dementia/mood disorders/mobility disorders/malnutrition, patient & physician have goal to achieve, 
MMSE <27 or GARS-3 >24 or MOS-20 mental health <76. 

Exclusion criteria Request for help has an acute nature or purely medical diagnostic issue, MMSE <20 or proven moderate to severe dementia, 
patient already receiving form of intermediate care from social care/geriatrician, patient on waiting list for nursing home, life 
expectancy <6 months. 

Recruitment/selection of patients Recruited by primary care physicians when patients presented with problems of cognition, nutrition, behaviour, mood or 
mobility requiring nursing assessment, coordination of care, therapeutic monitoring or case management. 

Age, gender and ethnicity Age - Range of means: 82.8 (6.6) - 81.7 (5.9). Gender (M:F): 48:113. Ethnicity: Not reported 

Further population details 1. Age: >65 years 2. Deprivation: Not applicable / Not stated / Unclear 3. Ethnicity: Not applicable / Not stated / Unclear 4. 
Number of conditions: Not applicable / Not stated / Unclear 5. Type of condition: Not applicable / Not stated / Unclear  

Indirectness of population Serious indirectness: Age >70, baseline characteristics suggest multimorbid 

Interventions (n=88) Intervention 1: CGA. Geriatric specialist nurse visited the patient at home. Up to 6 visits for additional geriatric evaluation 
and management were planned within the next 3 months. Starting with a wide multidimensional assessment, the team 
developed an individualised, integrated treatment plan for each patient. The nurse conducted the main part of the intervention. 
The nurse and geriatrician made recommendations to the primary care physicians.. Duration 6 months. Concurrent 
medication/care: Primary care physicians continued usual care. 
Further details: 1. Post-CGA intervention: CGA + long-term care plan  
 
(n=67) Intervention 2: Standard care. Usual care as per primary care physician. Duration 6 months. Concurrent medication/care: 
Nil else 
Further details: 1. Post-CGA intervention:   

Funding Academic or government funding 

 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: DUTCH GERIATRIC INTERVENTION PROGRAM versus STANDARD CARE 

 

Protocol outcome 1: Health-related quality of life at Define 

- Actual outcome: MOS-20 mental health at 6 months;  Risk of bias: High; Indirectness of outcome: No indirectness 
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Study (subsidiary papers) Melis 2008 

- Actual outcome: MOS-20 physical performance at 3 months; MD 4.3 (95%CI -2.9 to 11.2);  Risk of bias: High; Indirectness of outcome: No indirectness 

- Actual outcome: MOS-20 role functioning at 3 months; MD 4.7 (95%CI -9.8 to 19.3);  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Mortality at Define 

- Actual outcome: Mortality at 2 years; Group 1: 16/88, Group 2: 18/67;  Risk of bias: High; Indirectness of outcome: No indirectness 

 

Protocol outcome 3: Functional outcomes (mobility, activities of daily living) at Define 

- Actual outcome: GARS-3 at 6 months; MD -1.6 (95%CI -3.9 to 0.7);  Risk of bias: High; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by 
the study 

Patient & carer satisfaction at Define; Length of hospital stay at Define; Unscheduled care at Define; Continuity of care at Define; 
Admission to care facility at Define; Patient/carer treatment burden at Define; to be deleted at Define 

 

Table 187: Monteserin 2010 

Study (subsidiary papers) Monteserin 2010 875 

Intensity subgroup Low 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of 
participants) 

1 (n=620) 

Countries and setting Conducted in Spain; Setting: Primary Care 

Line of therapy Adjunctive to current care 

Duration of study Follow up (post intervention): 18 months 

Method of assessment of guideline 
condition 

Adequate method of assessment/diagnosis: Inclusion criteria of age>75, scoring high risk of frailty by authors composite score 

Stratum  Overall: Patients deemed at high risk of frailty by authors based on composite of multiple scoring systems 

Subgroup analysis within study Unclear: After CGA patients were deemed at risk of frailty or not, results extracted for risk of frailty group only 

Inclusion criteria >75 years old 

Exclusion criteria Concurrent inclusion in another study, diagnosis of terminal disease, institutionalisation, severe cognitive impairment, difficulties 
in accessing primary health care centre, inability/unwillingness to give consent 
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Study (subsidiary papers) Monteserin 2010 875 

Recruitment/selection of patients Random sample from people registered at primary health care centre in Barcelona 

Age, gender and ethnicity Age - Mean (SD): 81.2 years (4.6). Gender (M:F): 40:60. Ethnicity: Not stated 

Further population details Subgroup of patients at risk of frailty when at least 2 of the following conditions were met: age >85, 9 or more points on Gijon 
scale, 2 or more points on Pfeiffer test, 2 or more points in the Charlson comorbidity index, 1 or more points in the Yesavage 
Depression scale, 91 or more points in the Barthel index, 12 or more points in the Mini-Nutritional Assessment Short Form, 
polymedication (higher than the mean number of drugs taken by the study population), more than 1 fall in the last 6 months or 
suffering daily urinary incontinence in the last 6 months 

Indirectness of population Serious indirectness: Patients deemed at high risk of frailty by authors based on composite of multiple scoring systems, not 
necessarily multimorbid 

Interventions Intervention (n=151) CGA - CGA by trained nurses including sociodemographic data, health status, sensory evaluation, falls, 
urinary incontinence, Charlson Index (co-morbidity), Barthel index (functional status), Lawton index (ADLs), 5-Y Depression scale, 
Pfeiffer's test (mental state), nutritional assessment, Gijon social scale. If patients were deemed at risk of frailty, they had an 
individual educational session by a geriatrician including an extended visit informing patient about lifestyle changes, making 
shared plans re: drug therapy, sensory impairment, falls, incontinence aids, dietary modifications etc.. Duration 18 months. 

 

Control (n=134) CGA + USUAL CARE - CGA by trained nurses including sociodemographic data, health status, sensory evaluation, 
falls, urinary incontinence, Charlson Index (co-morbidity), Barthel index (functional status), Lawton index (ADLs), 5-Y Depression 
scale, Pfeiffer's test (mental state), nutritional assessment, Gijon social scale + usual standard care from their GP, no care plan 
was formulated and care was not anticipated to change  . Duration 18 months. 

 

Both groups received a CGA but only the intervention group received any care planning or intervention beyond usual care 
thereafter. 

Funding Academic or government funding (Sociedad Espanola de Geriatria y Gerontologia) 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA + PATIENT SUPPORT versus CGA + USUAL CARE 

 

Protocol outcome 1: Mortality - Actual outcome: Mortality at 18 months; Group 1: 9/151, Group 2: 13/134;  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 

 

Protocol outcome 2: Admission to care facility - Actual outcome: Admission to nursing home at 18 months; Group 1: 2/151, Group 2: 3/134;  Risk of bias: Very high; 
Indirectness of outcome: No indirectness 

Protocol outcomes not reported by Health-related quality of life; Functional outcomes (mobility, activities of daily living); Patient & carer satisfaction; Length of 
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Study (subsidiary papers) Monteserin 2010 875 

the study hospital stay; Unscheduled care; Continuity of care ; Patient/carer treatment burden;  

Table 188: Senior 2014 

Study Promoting Independence Programmes (PIP) trial: Senior 20141103  

Intensity subgroup Low 

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=105) 

Countries and setting Conducted in New Zealand 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 24 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: older adult (age 65 or over) 

Stratum  Outpatient 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 65 years or older 

Exclusion criteria 1) To maintain the person’s safety they required immediate permanent residential care placement 2) inability to 
communicate in English. 

Recruitment/selection of patients The regional geriatric assessment team forwarded the contact details of eligible potential participants to the research 
team. Assessment service records were audited regularly to ensure all possible eligible participants were referred. 

Age, gender and ethnicity Age - Mean (SD): Intervention: 83.6 (6.9). Control: 81.9 (6.8). Gender (M:F): 46:54. Ethnicity: Not stated 

Further population details 1. Age: Mean (SD): Intervention: 83.6 (6.9). Control: 81.9 (6.8) 2. Deprivation: Not stated 3. Ethnicity: Not 4. Number 
of conditions: Not stated 5. Type of condition: Not applicable / Not stated / Unclear  

Indirectness of population Serious indirectness: older adult 

Interventions (n=52) Intervention 1: CGA. The restorative care service was delivered in short-stay residential care facilities and at 
participants' residences with the aim of reducing the requirement for permanent residential care. It included a 
comprehensive geriatric assessment and care plan developed and delivered, initially by a multi-disciplinary team and 
subsequently by home care assistants.. Duration 24 months. Concurrent medication/care: New health service, 'the 
Promoting Independence Programmes (PIP)'. The PIP model provided case-managed restorative care delivered within 
both residential care and at home by a multi-disciplinary team. The PIP case manager’s met with key hospital staff 
prior to the discharge to facilitate seamless transition from the hospital (medical ward or rehabilitation service) to 
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Study Promoting Independence Programmes (PIP) trial: Senior 20141103  

short-term residential care. The case manager met with the older person, explained the service, and conducted a 
standardised comprehensive geriatric assessment.  The older person set meaningful goals that, in conjunction with 
comprehensive geriatric assessment guided task assessment, directed care plan development.  The team included a 
case manager, nurse, occupational therapist (OT) and physiotherapist, who contributed to development of care plans. 
The care plan delivered in short-term residential care aimed to restore function and return the older person to living 
in the community. A key component of the care plan was integration of physical activity by repetitive ADL exercises. 
Prior to discharge from residential care based rehabilitation, the PIP occupational therapist conducted a home visit to 
assess the home environment and arranged for any environmental modifications to be made.  A family meeting was 
held at the residential care facility to facilitate discharge. After discharge from residential care, the PIP case manager 
arranged home support, and the PIP outpatient service delivered care.  The older person was visited at home by the 
PIP rehabilitation assistant for individualised rehabilitation (3-4 times per week over 2 to 3 months), until sufficient 
progress occurred allowing a handover of the ADL rehabilitation to home support workers employed by another 
agency.  Support workers were trained by PIP rehabilitation assistants in the correct delivery of the programme. The 
case manager was responsible for liaising with the home support service, health professionals; arranging community 
support, and holding weekly team meetings. The PIP therapy team completed 3-monthly assessments for care plan 
modification. If the older person’s goal was attained, the older person was monitored only by phone and contacted 
monthly. If progress waned, they were referred to specialised care.   
Further details: 1. Post-CGA intervention: CGA + short-term care plan  

 

(n=53) Intervention 2: Standard care. The control group were assigned usual care that included community services or 
permanent placement in residential care. Older people were assessed and service coordinated by a centrally based 
needs co-ordinator. Duration 24 months. Concurrent medication/care: No other information 
Further details: 1. Post-CGA intervention: Not applicable / Not stated / Unclear 
 

Funding Academic or government funding (Department of Health, New Zealand Government) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CGA (TEAM) versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 24 months; Group 1: 10/52, Group 2: 14/53;  Risk of bias: High; Indirectness of outcome: No indirectness 
- Actual outcome: Mortality (GIV HR) at 24 months; HR 0.94 (95%CI 0.51 to 0.72);  Risk of bias: High; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Admission to care facility  
- Actual outcome: Admission to care facility - residential care placements at 24 months; Group 1: 17/52, Group 2: 22/53;  Risk of bias: High; Indirectness of outcome: No 
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Study Promoting Independence Programmes (PIP) trial: Senior 20141103  

indirectness 
- Actual outcome: Admission to care facility (GIV HR) at 24 months; HR 0.63 (95%CI 0.35 to 1.15);  Risk of bias: High; Indirectness of outcome: No indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life ; Functional outcomes (mobility, activities of daily living) ; Patient & carer satisfaction ; 
Length of hospital stay ; Unscheduled care ; Continuity of care ; Patient/carer treatment burden ; to be deleted  

 

 

H.6 Self-management 

Table 189: Battersby 2013103 

Battersby 2013103 Flinders Program trial  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 2 (n=77) 

Countries and setting Conducted in Australia; setting: Adelaide metropolitan area, Australia 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 18 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Cardiovascular: intervention 71.7%, comparison 80.6%. Musculoskeletal: 
intervention 60.9%, comparison 51.6%. Gastrointestinal: intervention 45.7%, comparison 38.7%. Respiratory: 
intervention 21.7%, comparison 25.8%. Diabetes: intervention 6.5%, comparison 12.9%. Skin conditions: intervention 
8.7%, comparison 9.7%. Cancer: intervention 13%, comparison 0. CNS: intervention 4.3% comparison 9.7%. Ear, nose 
and throat: intervention 8.7%, comparison 3.2%. Genitourinary: intervention 6.5%, comparison 3.2%. Alcohol 
dependence: intervention 60.9%, comparison 41.9%. PTSD: intervention 97.8%, comparison 41.9%. Major depression: 
intervention: 76.1%, comparison 83.9%. Generalised anxiety disorder: intervention 13%, comparison 6.5%. Panic 
disorder: intervention 8.7%, comparison 6.5%. 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Vietnam veteran; having an Alcohol Use Disorders Identification Test (AUDIT) score ≥8; having a chronic condition; 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

3
5

 

Battersby 2013103 Flinders Program trial  

being eligible for veteran medical benefits 

Exclusion criteria Having a debilitating physical or mental condition which would prevent participation in the study 

Recruitment/selection of patients 9 month wait-list, opt-in design with Vietnam veterans being informed about the study through their healthcare 
professionals, Veterans and Veterans Family Counselling Service, Repatriation General Hospital Daw Park, Vietnam 
veteran ex-service organisations and the media. Interested veterans rang and completed a screening interview with 
research officer to determine eligibility. 

Age, gender and ethnicity Age - mean (SD): intervention 60.55 (3.4), control 60.18 (2.24). Gender (M:F): 1:0. Ethnicity: not stated 

Further population details 1. Age: not applicable/not stated/unclear (intervention 60.55 [3.4], control 60.18 [2.24]). 2. Deprivation: not 
applicable/not stated/unclear. 3. Ethnicity: not applicable/not stated/unclear. 4. Number of conditions: not 
applicable/not stated/unclear. 5. Type of conditions: physical and mental conditions  

Indirectness of population No indirectness 

Interventions (n=46) Intervention 1: Self-management programmes. Flinders Program. Aims to engage patient in care by providing 
structured clinical process for a health professional to use that will motivate the patient to change their behaviour and 
achieve long lasting medical and psychosocial goal. (1) Completion of Partners in Health (PIH) questionnaire, 14-item, 
assesses self-management, knowledge, shared decision making, symptom management, adherence to medical 
management, impact of the condition(s) and lifestyle behaviours, and a Cure and Response (C&R) interview, uses 
open ended questions to explore same items as PIH. This helps the patient and health professional to decide which of 
the 14 items require intervention, identify main problems and set medium term goal (6-12 months) and to document 
a care plan over the next 12 months. (2)Education and self-help materials given out that provide information on how 
to measure alcohol consumption and steps to reduce alcohol use. (3) SCDSMP - group sessions conducted weekly for 
2.5 hours, lasts for 6 weeks, led by peers or health professionals – teaches skills in problems solving, decision making, 
resource utilisation, managing the patient-provider partnership, action planning, emotional management. Duration 12 
months. Concurrent medication/care: none stated. 
 
(n=31) Intervention 2: Standard care. Usual care available from public and private medical and mental health services. 
Duration 12 months. Concurrent medication/care: none stated. 
 

Funding Academic or government funding (American Department of Veteran's Affairs) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT PROGRAMMES versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
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Battersby 2013103 Flinders Program trial  

- Actual outcome: Assessment of Quality of Life (AQoL) at 18 months; MD 0.35 (SD 0.25); risk of bias: low; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Patient self-efficacy  
- Actual outcome: Partners in Health (PIH) at 18 months; risk of bias: low; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; unplanned hospital 
admissions; length of hospital stay; continuity metrics; patient/carer treatment burden  

 

Table 190: Blakeman 2014145 

Blakeman 2014145 Bringing Information and Guided Help Together (BRIGHT) trial 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=436) 

Countries and setting Conducted in United Kingdom; setting: primary care 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: number of comorbid long-term conditions: 0 (n=5); 1-2 (n=131); 3-4 
(n=192); 5-6 (n=79); 7+ (n=29) 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Eligible patients were registered with 24 general practices in Greater Manchester. Patients coded with an existing 
clinical diagnosis of stage 3 chronic kidney disease both stages 3a and 3b, with and without proteinuria, were eligible. 

Exclusion criteria Patients were excluded if they were unable to communicate in English, had reduced capacity to provide informed 
consent or were in receipt of palliative care. Only one person per household was eligible to take part to avoid 
potential contamination. 

Recruitment/selection of patients Patients were invited through the practice registers at GP practices 

Age, gender and ethnicity Age - mean (SD): 72.1 (9.1). Gender (M:F): 181/255. Ethnicity: White: 98.6%; Non-white: 1.4%. 

Further population details 1. Age: older adults (mean age = 72 years). 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: 98.6% of 
participants reported as white. 4. Number of conditions: not applicable/not stated/unclear. 5. Type of condition: 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

3
7

 

Blakeman 2014145 Bringing Information and Guided Help Together (BRIGHT) trial 

overall 

Indirectness of population No indirectness 

Interventions (n=215) Intervention 1: Collaborative care. Intervention providing information and telephone-guided access to 
community support. A key element of the programme was to improve links between different providers of support for 
health, including professionals, voluntary, and community resources in order to widen the options of self-
management support. With a particular focus on the interface between primary care and resources in the community, 
the BRIGHT intervention aimed to explore the potential of network-focused self-management support in the context 
of chronic kidney disease (CKD). The intervention provided information about self-management, tailored access to 
local community resources and telephone-guidance. The BRIGHT intervention was designed to align with patients’ 
routine disease review appointments conducted by participating general practices. Telephone support was available 
throughout the course of the trail. Both arms had usual access to primary care. Duration 6 months. Concurrent 
medication/care: the intervention entailed provision of a kidney information guidebook; a booklet and interactive 
website that tailored access to community resources; and telephone-guided help from a lay health worker. (1) The 
kidney disease guidebook: provided information based on the experiences of patients, their expressed information 
needs and medical evidence about treatment options. The guidebook was intended to encourage patients to consider 
changes they could make to maintain general vascular health in the context of having a diagnosis of early stage CKD. 
(2) Tailored access to community resources: the booklet and website were designed to address the range of health 
and social problems related to living with a long-term health problem. PLANS is a needs-led self-assessment tool for 
users to assess and prioritise their health and social needs, with links to relevant community resources and local 
support. As well as offering lifestyle options (weight management classes, exercise groups, etc.), PLANS had been 
designed to increase social contact and promote community support awareness and engagement to sustain 
independent living. (3) Two telephone calls from a lay health worker, one call at 1-week post-administration of the 
kidney information guidebook and the PLANS booklet, followed by another call 4-weeks later. For the first call, 
patients were guided through the PLANS booklet and website and discussed the PLANS results. PLANS and the 
telephone support were designed to focus on patients’ needs, everyday living arrangements, and personal 
preferences. Patients were offered a set of results of local activities and services. For the second telephone call, 
patients were asked if they had tried any of the recommended activities.  
 
(n=221) Intervention 2: Standard care. Standard care. Duration 6 months. Concurrent medication/care: patients in the 
control arm were sent the kidney information guidebook and the PLANS booklet with links to the website at the end 
of the trial period. Both arms had usual access to primary care. 
 

Funding Academic or government funding (NIHR CLAHRC (Collaboration for Leadership in Applied Health Research and Care) 
Greater Manchester) 
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Blakeman 2014145 Bringing Information and Guided Help Together (BRIGHT) trial 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: COLLABORATIVE CARE versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: HRQL - EuroQoL EQ-5D at 6 months; MD 0.05 (95%CI 0.01 to 0.08); risk of bias: very high; indirectness of outcome: no indirectness 
- Actual outcome: HRQL - EuroQoL EQ-5D at 6 months; group 1: mean 0.71  (SD 0.28); n=179, risk of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Functional outcomes - Positive & active engagement in life at 6 months; risk of bias: very high; indirectness of outcome: no indirectness 
- Actual outcome: Functional outcomes - Positive & active engagement in life at 6 months; group 1: mean 66.4 (SD 19.7); n=180, risk of bias: very high; indirectness of 
outcome: no indirectness 
- Actual outcome: Functional outcomes - MOS social/role activities limitations at 6 months; risk of bias: very high; indirectness of outcome: no indirectness 
- Actual outcome: Functional outcomes - MOS social/role activities limitations at 6 months; group 1: mean 73.2  (SD 28.2); n=177,  risk of bias: very high; indirectness of 
outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; length of hospital stay; unscheduled care; continuity of care; admission to 
care facility; patient/carer treatment burden 

Table 191: Druss 2010377 

Druss 2010377 Health and Recovery Peer (HARP) programme trial 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=80) 

Countries and setting Conducted in USA; setting was a Community Mental Health Centre (CMHC) 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: schizophrenia: intervention 26.8%, comparison 30.8%. Bipolar: 
intervention 34.1%, comparison 30.8%. Major depression: intervention 22%, comparison 30.8%. PTSD: intervention 
17.1%, comparison 5.1%. Hypertension: intervention 60.9%, comparison 64.1%. Arthritis: intervention 56.1%, 
comparison 41%. Asthma: intervention 24.4%, comparison 20.5%. Heart disease: intervention 24.4%, comparison 
20.5%. 

Stratum  Overall 
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Druss 2010377 Health and Recovery Peer (HARP) programme trial 

Subgroup analysis within study Not applicable 

Inclusion criteria Patients on the active patient roster at the CMHC, diagnosed with a severe mental illness, have one or more chronic 
medical condition, and have the capacity to provide informed consent 

Exclusion criteria None 

Recruitment/selection of patients Recruited through waiting rooms and flyers posted in outpatient clinics at 2 facilities 

Age, gender and ethnicity Age - mean (SD): intervention 47.8 (10.1), comparison 48.4 (10.1). Gender (M:F): 24:56. Ethnicity: African American: 
intervention 73.2%, comparison 92.3%. White: intervention 24.4%, comparison 7.7%. Other: intervention 2.4%, 
comparison 0. 

Further population details 1. Age: overall. 2. Deprivation: Majority of participants described as “poor” (mean annual income = $7,704; CI = 
$2,520 - $12,306). 3. Ethnicity: Black (>80%) (African American: intervention 73.2%, comparison 92.3%). 4. Number of 
conditions: not applicable/not stated/ unclear. 5. Type of conditions: comorbid physical and mental conditions.  

Indirectness of population No indirectness 

Interventions (n=41) Intervention 1: Self-management programmes. HARP, an adaption of the Chronic Disease Self-Management 
Program (CDSMP). Attended up to 6 group sessions led by trained mental health peer specialists. Sessions covered the 
following: 1. Overview of self-management; 2. Exercise and physical activity; 3. Pain and fatigue management; 4. 
Healthy eating on a limited budget; 5. Medication management; 6. Finding and working with a regular doctor. Peer 
educator modelled appropriate behaviours and responses, and participation from each group member helped model 
behaviour and improve motivation for other members. Attendees taught to develop short term 'action plans' for 
choosing domains of health behaviour change. This involves identifying a problem that is of particular concern, listing 
ideas for solving the problem, developing a plan outlining specific short-term goals for improvement. Duration 6 
weeks. Concurrent medication/care: none stated. 
 
(n=39) Intervention 2: Inactive control intervention. Usual care. Duration 6 weeks. Concurrent medication/care: none 
stated. 
 

Funding Academic or government funding (NIMH) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT PROGRAMMES versus INACTIVE CONTROL INTERVENTION 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: HRQOL at 6 months; risk of bias: low; indirectness of outcome: no indirectness 
- Actual outcome: Mental Component Summary QOL at 6 months; risk of bias: low; indirectness of outcome: no indirectness 
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Druss 2010377 Health and Recovery Peer (HARP) programme trial 

 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Minutes per week spent in moderate/vigorous exercise at 6 months; risk of bias: low; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Patient self-efficacy  
- Actual outcome: Patient Activation Measure (PAM) at 6 months; risk of bias: low; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; unplanned hospital admissions; length of hospital stay; continuity metrics; 
patient/carer treatment burden  

 

Table 192: Dunbar 2014380 

Dunbar 2014380  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=61) 

Countries and setting Conducted in USA 

Line of therapy Unclear 

Duration of study Follow up (post intervention): 3 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Diabetes type II 100%, CHF 100%, peripheral vascular disease 11.9%, 
renal disease 31.1% 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Admitting diagnosis of heart failure with left ventricular systolic dysfunction; concomitant diabetes type II treated 
with oral agents; aged 21-80 years; planned discharge from hospital to home setting; fluent in English; without 
cognitive impairment 

Exclusion criteria Haemodynamically significant angina pectoris; renal failure; HF secondary to untreated medical condition; planned 
cardiac surgery; impaired cognition because of neurologic comorbidity; psychiatric diagnosis; uncorrected visual or 
hearing problem, insulin therapy, depressive symptoms (PHQ-9 > 10), evaluation for transplant or ventricular assist 
devices  
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Dunbar 2014380  

Recruitment/selection of patients During an inpatient HF exacerbation at 1 of 3 hospitals 

Age, gender and ethnicity Age - mean (SD): 59.7 (10.6). Gender (M:F): 67:33. Ethnicity: 60% black 

Further population details 1. Age: not applicable/not stated/unclear. 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: not 
applicable/not stated/unclear. 4. Number of conditions: 2 chronic conditions. 5. Type of conditions: only physical 
conditions. 

Indirectness of population No indirectness 

Interventions (n=46) Intervention 1: Self-management programmes. Integrated heart failure and diabetes education and self-
management support delivered by trained research nurses. Intervention was developed to address the themes of self-
care dilemmas identified through prior focus groups. Intervention nurse uses flip chart and script for educational 
sessions with purpose of increasing knowledge and skills related to diet, medication taking, symptom monitoring, 
physical activity. Patients given an intervention resource notebook which presented all information in written form 
and additional materials to which they could refer to in the home setting. Two 30-40 minutes individual 
education/counselling sessions delivered before discharge from hospital provided at bedside. Provision of self-care 
brochures (one on heart failure, one on diabetes). Follow-up education and counselling for integrated self-care was 
provided with a 15 minute phone call 48-72 hours after discharge during which verification of the medication 
regimen, filling of prescriptions, and daily self-monitoring were emphasised. During clinic visit 2-4 weeks after 
discharge the research nurse assessed for difficulty in performing self-care behaviours of diet, physical activity, and 
symptoms and self-monitoring and provided reinforcing information and guidance. Duration 90 day follow-up. 
Concurrent medication/care: smoking cessation referrals made for those who reported smoking or tobacco use.  
 
(n=19) Intervention 2: Standard care. Usual care. Duration: 90 day follow-up. Concurrent medication/care: provision 
of self-care brochures (one on heart failure, one on diabetes). 
 

Funding Academic or government funding (National Institute of Nursing Research grant, National Centre for Advancing 
Translational Sciences of the National Institutes of Health) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT PROGRAMMES versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: Minnesota Living with Heart Failure (MLWHF) at 90 days; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Audit of Diabetes Dependent Quality of Life (ADDQOL) at 90 days; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Patient self-efficacy  
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Dunbar 2014380  

- Actual outcome: Self-efficacy (Self-Care in Heart Failure Index (SCHFI) confidence scores) at 90 days; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Self-efficacy (Perceived Diabetes Self-Management Scale (PDSMS)) at 90 days; risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; unplanned hospital 
admissions; length of hospital stay; continuity metrics; patient/carer treatment burden  

Table 193: Dunbar 2015381 
Study Dunbar 2015381  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=134) 

Countries and setting Conducted in USA 

Line of therapy Unclear 

Duration of study Intervention + follow up: 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: People with comorbid heart failure and diabetes 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Define 

Exclusion criteria Define 

Recruitment/selection of patients Enrolled during hospitalisation or within 3 months of discharge 

Age, gender and ethnicity Age - Mean (SD): 57.4 (10.6). Gender (M:F): Define. Ethnicity: African American 69.4% 

Further population details 1. Age: Unclear (21-80 years). 2. Deprivation: Unclear (Education high school or less 37.3%). 3. Ethnicity: Ethnicity as 
defined by studies: (African American 69.4%). 4. Number of conditions: 2 chronic conditions (heart failure and type II 
diabetes). 5. Type of conditions: Only physical conditions  

Indirectness of population No indirectness 

Interventions (n=70) Intervention 1: Self-management programmes - Self-management programmes. 7 sessions: immediately after 
enrolment; 48-72 hours afterwards; 7 days; 14 days; 1, 2, and 4.5 months. A trained research nurse provided an 
overview of the content with the use of a semi structured script and coordinated set of PowerPoint illustrations 
viewed on a laptop computer. Corresponding written materials were developed at a 6th-grade reading level and 



 

 

C
lin

ical evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

4
3

 

provided in the form of an “HF-DM tool kit” to be used at home. HF and DM knowledge questionnaires were used as 
part of the pre-teaching assessment, which allowed the nurse to tailor the information to the patient's need. Time 
was allowed for individual questions and goal setting in each category of self-care. Content included: Overview of HF 
and DM; brief description of how HF and DM interact and worsen the other condition; Expected self-care for HF and 
DM; potential conflicts in HF and DM self-care; Diet: principles for an integrated low sodium and carbohydrate diet; 
portion control, label reading for HF and DM, and sample menus; eating out with HF-DM; Medications: overview of HF 
and DM medication goals; individualized HF-DM medications, potential medication conflicts, over-the-counter 
medications, and medication-taking behaviour to promote adherence; Symptom monitoring: how to assess, interpret, 
and report edema, fatigue, shortness of breath, sleep difficulties, depressive symptoms, and mood; Self-monitoring: 
blood glucose and weight; how to interpret together; relationship to HF-DM symptoms; Physical activity: rationale, 
frequency, duration, safety (physical and effect on glucose levels), walking and alternate activities; Oral and foot care. 
Educational strategies included: Individual teaching and discussion with illustrated content; Coordinated written 
materials; Health literacy: 6th-grade reading level and multiple illustrations; Demonstration, return demonstration 
(e.g., label reading for portion, sodium, carbohydrates, symptom and self-monitoring interpretation); Questions and 
answers; Repetition of content, recheck of learning (follow-up home and clinic visits, telephone calls). Behavioural 
strategies included: Goal setting and evaluation; Symptom and self-monitoring; Problem solving; Seeking support; 
Motivational messages.. Duration 4.5 months. Concurrent medication/care: None  
 
(n=64) Intervention 2: Standard care. Usual care. Duration 4.5 months. Concurrent medication/care: Provided with 
informational brochures on “Taking Control of Your Heart Failure” (developed by the Heart Failure Society of America) 
and “Four Steps to Control Your Diabetes for Life” (developed by the National Diabetes Education Program).  

Funding Academic or government funding (National Institutes of Health National Institute of Nursing Research grant; National 
Center for Advancing Translational Sciences of the National Institutes of Health; Atlanta Veterans Administration 
Medical Center) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTERGRATED HF-DM SELF-CARE GROUPS versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: EQ-5D at 6 months; Group 1: mean 0.75  (SD 0.2); n=54, Group 2: mean 0.69  (SD 0.2); n=54.  Risk of bias: ; Indirectness of outcome: No indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Six minute walk test at 6 months; Group 1: mean 84.4 Feet (SD 297.6); n=33, Group 2: mean 39.2 Feet (SD 336.7); n=33;  Risk of bias: High; 
Indirectness of outcome: No indirectness 
- Actual outcome: Community Healthy Activities Model Program for Seniors (CHAMPS) score >6 at 6 months; Group 1: 40/54, Group 2: 30/54;  Risk of bias: High; 
Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Mortality; Patient and carer satisfaction; Unplanned hospital admissions; Length of hospital stay; Continuity; 
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Patient/carer treatment burden; Patient self-efficacy 

Table 194: Eakin 2007382 

Eakin 2007382 The Resources for Health Trial 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=200) 

Countries and setting Conducted in USA; setting: primary care 

Line of therapy Mixed line 

Duration of study Intervention time: 6 months 

Method of assessment of guideline condition Partially adequate method of assessment/diagnosis: participants with only one chronic condition: intervention, n= 8 
(7.9%); control, n= 17 (17.2%) 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Diagnosis of one or more chronic condition, age 30 years and over, having a telephone, and not planning to move 
from the area during the study's time frame 

Exclusion criteria None specified 

Recruitment/selection of patients Names and contact information for all patients meeting age and chronic condition criteria were obtained from the 
clinic medical records database. Letters were sent from clinic providers to patients. Included in the letter was a 
stamped addressed postcard to be returned by those who did not want to be contacted. Patients for whom postcards 
had not been returned were followed up with a phone call. Recruitment calls were made by bilingual research 
assistants. The study was conducted at a community health centre that provides health care services to low-income 
and medically underserved individuals in an urban area. The clinic sample is largely Spanish-speaking and have 
generally spent fewer than 5 years living in the United States. 

Age, gender and ethnicity Age - mean (SD): 49.51 (13.01). Gender (M:F): 43/157. Ethnicity: Hispanic/Latino: intervention, n= 81; control, n=69. 

Further population details 1. Age: not applicable/not stated/unclear. 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: not 
applicable/not stated/unclear. 4. Number of conditions: not applicable/not stated/unclear. 5. Type of conditions: not 
applicable/not stated/unclear.  

Extra comments Adults with greater than one or more chronic condition for which a lifestyle intervention focused on physical activity 
and diet would be appropriate (that is, hypertension, chronic pain, hypercholesterolemia, depression, type 2 diabetes, 
osteoarthritis, obesity, chronic lung disease, heart disease, osteoporosis, hepatitis, history of cancer, previous stroke, 
multiple sclerosis). 
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Eakin 2007382 The Resources for Health Trial 

Indirectness of population Serious indirectness: Participants with only one chronic condition: intervention, n= 8 (7.9%); control, n= 17 (17.2%) 

Interventions (n=99) Intervention 1: Standard care. Patients in the usual care condition were mailed a local area community 
resources guide and 3 newsletters on basic financial management (that is, careers and employment, budgeting skills, 
and establishing credit). Duration 6 months. Concurrent medication/care: no other information provided. 
 
(n=101) Intervention 2: Self-management programmes . Diet and physical activity intervention with self-management 
support delivered by a health educator; involving 2 face-to-face (60-90 minutes) meetings three months apart, 3 
follow-up phone calls, and 3 newsletters. Duration 6 months. Concurrent medication/care: intervention was based on 
behavioural-ecological approach to chronic disease self-management that emphasises assessment, feedback, goal 
setting, and problem solving; as well as on social-ecological theory with a focus on identification of multi-
level/community supports for health behaviour change. The intervention was culturally adapted and translated into 
Spanish for an urban, low-income, largely Latino patient population. The intervention was conducted by an 
experienced, bilingual, health educator, and involved face-to-face visits (60-90 minutes) 3 months apart, 3 follow-up 
calls, and 3 newsletters tailored to the behavioural goals of each participant. The face-to-face visits took place either 
at the clinic or in the participant's home. Due to low levels of literacy, the use of visual aids was emphasised. The 
intervention protocol followed the 5 As approach (Ask, Assess, Advise, Agree, Arrange). Participants received 
information on national physical activity and dietary recommendations. Participants then chose a self-management 
goal related to physical activity or healthy eating, and identified one or two types of social-environmental resources 
they could use to help them reach their goal. At the conclusion of the session, participants received a 1-page goal 
sheet summarising their personal action plan. At 2 and 6 weeks after the initial visit, the health educator made a brief 
follow-up call to reinforce progress toward goal attainment and to problem-solving barriers. During the second face-
to-face visit, participants were encouraged to consider setting a goal for the second target behaviour. A third follow-
up phone call, the last point of contact, occurred 2 weeks after to discuss maintenance of behaviour change. To 
reinforce behaviour change goals, 3 tailored newsletters were mailed to participants over the course of the 6-month 
intervention, to remind participants of their goals, address barriers and suggest examples of multilevel support 
resources. 
 

Funding Other (funded by Robert Wood Johnson Foundation Grant for its national program on Improving Chronic Illness Care) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Change minutes walking/week at 6 months; risk of bias: high; indirectness of outcome: no indirectness 
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Eakin 2007382 The Resources for Health Trial 

Protocol outcomes not reported by the study Health-related quality of life; mortality; patient and carer satisfaction; unplanned hospital admissions; length of 
hospital stay; continuity metrics; patient/carer treatment burden; patient self-efficacy  

Table 195: Friedman 2014457 

Friedman 2014 457 
Effects of a home visiting nurse intervention versus care as usual on individual activities of daily living: a secondary 
analysis of a randomised controlled trial: Friedman 2014457  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=766) 

Countries and setting Conducted in USA; Community, West Virginia, Ohio and New York State 

Line of therapy Adjunctive to current care 

Duration of study Follow up (post intervention): 22 months 

Method of assessment of guideline condition No information on morbidity but average age of patients 77.7 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Needing help with 2 or more ADLs or 3 or more instrumental ADLs, recent significant healthcare use, living in the 
community, enrolled in Medicare Part A & B 

Exclusion criteria None stated 

Recruitment/selection of patients Via primary care physicians 

Age, gender and ethnicity Age - Mean (SD): 77.7 (11.4). Gender (M:F): 239:527. Ethnicity: 96% white 

Further population details 1. Age: >65 years (Mean age 77). 2. Deprivation: Low SES (85% have a household income of <$30,000pa). 3. Ethnicity: 
White (>80%) (96% white). 4. Number of conditions: more than 3 chronic conditions (4.4 mean number of chronic 
conditions). 5. Type of conditions: Not applicable / Not stated / Unclear (Not stated but generally frail and with ADL 
difficulties).  

Extra comments Population is a secondary analysis of data from Medicare Primary Care Development Corporation (PCDC) 
Demonstration originally designed to compare nurse interventions with no nurse interventions on patient satisfaction, 
empowerment and disability status.  

Indirectness of population No indirectness 

Interventions (n=382) Intervention: Home visiting nurse visited patients for an hour in their home once a month for 24 months or 
until study withdrawal. HVNs empowered patients and educated them on using behaviour change models to facilitate 
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Friedman 2014 457 
Effects of a home visiting nurse intervention versus care as usual on individual activities of daily living: a secondary 
analysis of a randomised controlled trial: Friedman 2014457  

chronic disease self-management. HVNs reviewed medication at each visit. HVNs used the PRECEDE-PROCEED health 
education planning model to organise disease prevention, health promotion, chronic disease self-management and 
health behaviour change. There was "often" telephone follow-up after the home visit. Hands-on nursing care (e.g. 
dressing changes) was minimal unless the patient was high risk. HVNs had prior special training in geriatrics and 
exercise education. Duration 24 months or until death/withdrawal. Concurrent medication/care: Usual care 
 
(n=384) Control group: Usual care of all types (hospital, nursing home, home care and ambulatory) as reimbursed by 
third parties or self-pay. These included home visits as usually provided by Medicare, other third party payers and 
self-pay. Duration 24 months. Concurrent medication/care: Usual care 

Funding Academic or government funding (AHRQ) 

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: HVN versus STANDARD CARE 

 

Protocol outcome 1: Mortality  

- Actual outcome: Mortality at 24 months; Group 1: 43/237, Group 2: 47/262;  Risk of bias: Very high; Indirectness of outcome: No indirectness 

 

Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  

- Actual outcome: Difficulty with bathing - some difficulty at 22 months; OR 0.58 (95%CI 0.37 to 0.9) (P value <0.05);  Risk of bias: Very high; Indirectness of outcome: 
No indirectness 

- Actual outcome: Difficulty with bathing - great difficulty at 22 months; OR 0.40 (95%CI 0.2 to 0.81) (P value <0.01);  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 

- Actual outcome: Difficulty with dressing - some difficulty at 22 months; OR 0.75 (95%CI 0.48 to 1.17);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with dressing - great difficulty at 22 months; OR 0.39 (95%CI 0.18 to 0.82) (P value <0.01);  Risk of bias: Very high; Indirectness of outcome: 
No indirectness 

- Actual outcome: Difficulty with eating - some difficulty at 22 months; OR 0.84 (95%CI 0.5 to 1.43);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with eating - great difficulty at 22 months; OR 0.36 (95%CI 0.1 to 1.26);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with toileting - some difficulty at 22 months; OR 0.7 (95%CI 0.44 to 1.12);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with toileting - great difficulty at 22 months; OR 0.76 (95%CI 0.27 to 2.09);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with transferring - some difficulty at 22 months; OR 1.14 (95%CI 0.72 to 1.79);  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 

- Actual outcome: Difficulty with transferring - great difficulty at 22 months; OR 0.82 (95%CI 0.35 to 1.9);  Risk of bias: Very high; Indirectness of outcome: No 
indirectness 
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Friedman 2014 457 
Effects of a home visiting nurse intervention versus care as usual on individual activities of daily living: a secondary 
analysis of a randomised controlled trial: Friedman 2014457  

- Actual outcome: Difficulty with walking - some difficulty at 22 months; OR 0.9 (95%CI 0.53 to 1.54);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

- Actual outcome: Difficulty with walking - great difficulty at 22 months; OR 0.76 (95%CI 0.34 to 1.69);  Risk of bias: Very high; Indirectness of outcome: No indirectness 

"   

Protocol outcomes not reported by the study Health-related quality of life ; Patient and carer satisfaction ; Unplanned hospital admissions ; Length of hospital stay ; 
Continuity metrics ; Patient/carer treatment burden ; Patient self-efficacy  

Table 196: Garvey 2015474 

Study Garvey 2015474  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=50) 

Countries and setting Conducted in Irish Republic 

Line of therapy Unclear 

Duration of study Intervention + follow up: 6 weeks + 2 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: People with 2 or more chronic conditions 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged over 18 years; two or more chronic conditions; minimum 4 repeat prescriptions 

Exclusion criteria None stated 

Recruitment/selection of patients Family practitioners and other primary care clinicians in the area were emailed with information and study inclusion 
criteria and encourage to refer any eligible patients over a three month period (December 2013 - February 2013) 

Age, gender and ethnicity Age - Median (range): intervention 65 (50-83); control 67.5 (42-84). Gender (M:F): 34.6:65.4. Ethnicity: Not reported 

Further population details 1. Age: Unclear (Aged over 18 years). 2. Deprivation: Unclear (completed secondary education: intervention 26.9%; 
control 29.2%). 3. Ethnicity: Not stated. 4. Number of conditions: Unclear (median number of conditions (range): 
intervention 4 (2-9); control 5 (2-9)). 5. Type of conditions: Physical and mental conditions  

Indirectness of population No indirectness 

Interventions (n=26) Intervention 1: Self-management programmes - Self-management programmes. Occupational therapy led self-
management support programme for people with multimorbidity (OPTIMAL) delivered in primary care. OPTIMAL is 
led and facilitated by occupational therapy but incorporates elements of peer support available through the group 
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Study Garvey 2015474  

format. OPTIMAL has the following 4 elements: weekly group meetings for a 6 week period; occupational therapy 
focus; peer support; goal setting and prioritization based on patient preferences. Occupational therapy interventions 
to support patient self-management used in the groups include: self-management; fatigue and energy management; 
managing stress and anxiety and maintaining mental health and well-being; keeping physically active; healthy eating; 
managing medications; effective communication strategies; goal setting. One of the weekly sessions incorporated 
education on physical activity delivered by a physiotherapist and another incorporated medicines management, 
delivered by a pharmacist. . Duration 6 weeks. Concurrent medication/care: None stated 
 
(n=24) Intervention 2: Standard care. People allocated to control were placed on a waiting list and were invited to 
attend an OPTIMAL course following trial complement in their local occupational therapy department. Duration 6 
weeks. Concurrent medication/care: None stated 

Funding Academic or government funding (Health Research Board of Ireland funded Primary Care Research Centre) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANGEMENT PROGRAMMES versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: EQ-VAS at 2 weeks; Group 1: mean 65.73  (SD 20.18); n=22, Group 2: mean 50.5  (SD 16.3); n=22;  Risk of bias: High; Indirectness of outcome: No 
indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Canadian Occupational Performance Measure (COPM): satisfaction at 2 weeks; Group 1: mean 5.57  (SD 1.99); n=22,  Risk of bias: High; Indirectness 
of outcome: No indirectness 
- Actual outcome: Nottingham Extended Activities of Daily Living (NEADL) at 2 weeks; Group 1: mean 47.18  (SD 11.87); n=22,  Risk of bias: High; Indirectness of 
outcome: No indirectness 
- Actual outcome: Canadian Occupational Performance Measure (COPM): performance at 2 weeks; Group 1: mean 5.77  (SD 1.83); n=22,  Risk of bias: High; Indirectness 
of outcome: No indirectness 
 
Protocol outcome 3: Unplanned hospital admissions  
- Actual outcome: Hospital admissions at 2 weeks; Group 1: mean 0.21  (SD 0.42); n=22, Group 2: mean 0.15  (SD 0.37); n=22;  Risk of bias: High; Indirectness of 
outcome: No indirectness 
 
Protocol outcome 4: Patient self-efficacy  
- Actual outcome: Stanford Chronic Disease Self-Efficacy 6-item Scale  at 2 weeks; Group 1: mean 6.79  (SD 1.51); n=22,  Risk of bias: High; Indirectness of outcome: No 
indirectness 
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Study Garvey 2015474  

Protocol outcomes not reported by the study Mortality; Patient and carer satisfaction; Length of hospital stay; Continuity metrics; Patient/carer treatment burden  

Table 197: Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) 

Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) ABLE programme trial 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=319) 

Countries and setting Conducted in USA 

Line of therapy Mixed line 

Duration of study Intervention + follow up: Intervention: 12 months. Follow-up: 48 months. 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: mean number of health conditions: interventions, 7.1/control, 6.7. 84% 
arthritis, 71% hypertension, 43% cataracts or macular degeneration, 39% cardiovascular problems, 23% diabetes 
mellitus. 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria All participants were aged 70 or older, cognitively intact (Mini Mental State Examination [MMSE] score 423 on a scale 
ranging from 0 to 30) and English speaking, were not receiving home care, and reported the need for help or 
difficulties with two IADLs (instrumental activities of daily living) or one or more ADLs (activities of daily living). 

Exclusion criteria None specified 

Recruitment/selection of patients Participants were recruited from an area agency on ageing, media announcements, and posters at senior housing and 
community settings 

Age, gender and ethnicity Age - mean (SD): 79 (5.925). Gender (M:F): 58/261. Ethnicity: intervention: white 53.1%, African American 45.0%, 
other 1.9%. Control: white 52.2%, African American 45.9%, other 1.9%. 

Further population details 1. Age: not applicable/not stated/unclear. 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: not 
applicable/not stated/unclear. 4. Number of conditions: not applicable/not stated/unclear.  5. Type of conditions: not 
applicable/not stated/unclear.  

Indirectness of population No indirectness 

Interventions (n=159) Intervention 1: Standard care. Participants assigned to the no-treatment control group did not receive any 
intervention contact. At the conclusion of the 12-month follow-up interview, control participants were provided with 
educational materials on home safety and safe performance techniques. Duration 12 months. Concurrent 
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Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) ABLE programme trial 

medication/care: no more information provided. 
 
(n=160) Intervention 2: Self-management programmes. Multicomponent home intervention (the ABLE programme) 
delivered by occupational therapist (5 contacts, 4x face-to-face for 90 minutes and 1x 20 minute telephone contact) 
and physical therapist (90 minutes), aimed at reducing functional difficulties; over 6 months, followed by 6 month 
follow-up and 3 telephone contacts and final home visit. Due to considerable variability in home environments and 
functional difficulties, specific control-orientated strategies were individualised to the needs of participants, although 
the intervention was standardised in that each participant received 4 treatment components (education and problem-
solving; home modification; energy conserving techniques; and balance, muscle strengthening, and fall-recovery 
techniques) for specific targeted functional areas. Duration 12 months. Concurrent medication/care: intervention goal 
was to compensate for declining abilities by training in the use of control-enhancing strategies including cognitive 
(problem-solving, reframing), behavioural (pace self, sit instead of stand to perform tasks), and environmental (grab 
bars) modifications. Occupational therapists (OTs) initially met with participants and conducted a semi-structured 
clinical interview to identify and prioritise problem areas. For each targeted area, an OT observed the participant's 
performance for safety, efficiency, and difficulty and presence of environmental barriers. In subsequent sessions, the 
OT engaged the participant in problem solving to identify behavioural and environmental contributors to performance 
difficulties. Specific strategies were derived and equipment options provided. In the fourth session, the physical 
therapist (PT) provided balance and muscle strengthening and fall-recovery techniques. In the fifth session 
(telephone), the OT reinforced strategy use; and in the sixth session, the OT reviewed problem solving, refined 
strategy use, and provided education and resources to address future needs for environmental adjustments. Before 
the sixth contact, home modifications (grab bars, rails, raised toilet seats) were installed. Over the following 6 months, 
OTs conducted 3 telephone calls to reinforce the use of intervention-derived strategies and generalise these 
strategies to new problem areas. A final home visit was conducted to obtain closure. Interventionists were licensed 
therapists with 1 or more years of home care experience, having received 35 hours of training. Treatment 
intervention was monitored and maintained in supervision meetings held every other week in which cases were 
systematically presented. Interventionists also submitted taped treatment sessions for review.  
 

Funding Academic or government funding (National Institute on Aging grant) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT versus STANDARD CARE 
 
Protocol outcome 1: Mortality  
- Actual outcome: Mortality at 4 years from study entry; HR 0.76 (95%CI 0.48 to 1.2) calculated – from logrank P-value; risk of bias: low; indirectness of outcome: no 
indirectness 
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Gitlin 2006491  (Gitlin 2009489, Gitlin 2006490) ABLE programme trial 

- Actual outcome: Mortality at 2 years from study entry; HR 0.4 (95%CI 0.18 to 0.86) calculated – from logrank P-value; risk of bias: low; indirectness of outcome: no 
indirectness 
- Actual outcome: Mortality at 3 years from study entry; HR 0.74 (95%CI 0.44 to 1.24) calculated – from logrank P-value; risk of bias: low; indirectness of outcome: no 
indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: ADL (mean difficulty across 6 items: dressing above waist, dressing below waist, grooming, bathing/showering, toileting, feeding) at 6 months; risk of 
bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Mobility (mean difficulty across 6 items: getting in/out of car, walking indoors, walking one block, climbing one flight of stairs, moving in/out chair, 
moving in/out of bed) at 6 months; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: IADL (mean difficulty across 6 items: light housework, shopping, preparing meals, managing money, telephone use, taking medications) at 6 months;  
risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Patient self-efficacy  
- Actual outcome: Functional self-efficacy (mean confidence in managing difficulties across 17 items: ADLs, IADLs and mobility) at 6 months; risk of bias: high; 
indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; patient and carer satisfaction; unplanned hospital admissions; length of hospital stay; 
continuity metrics; patient/carer treatment burden  

Table 198: Goldberg 2013497 

Goldberg 2013497 Living Well trial 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=63) 

Countries and setting Conducted in USA; setting: 1 outpatient clinic, 3 psychiatric rehabilitation day programmes in Baltimore area 

Line of therapy Unclear 

Duration of study Intervention time: 13 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: serious mental illness and at least 1 chronic general medical condition 
(mean 2.6, SD 1.5) 

Stratum  Overall 

Subgroup analysis within study Not applicable 
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Goldberg 2013497 Living Well trial 

Inclusion criteria Diagnosis of a schizophrenia spectrum disorder or bipolar disorder with psychotic features; diagnosis of at least one 
chronic general medical condition (for example diabetes, asthma, COPD, CV disease, arthritis); community residence; 
capacity to provide consent 

Exclusion criteria None stated 

Age, gender and ethnicity Age - mean (SD): 49.5 (9.1). Gender (M:F): 10:11. Ethnicity: Caucasian n=18, Black n=42, Mixed race n=3. 

Further population details 1. Age: not applicable/not stated/unclear. 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: not 
applicable/not stated/unclear. 4. Number of conditions: not applicable/not stated/unclear. 5. Type of conditions: 
physical and mental conditions.  

Indirectness of population No indirectness 

Interventions (n=32) Intervention 1: Self-management programmes. Living Well, modified version of Chronic Disease Self-
Management Programme. 13 sessions, of 60-75 minutes each, delivered by 2 mental health peers or mental health 
provider and a peer co-leader. Sessions 1-3 focus on basic strategies of self-management including action planning, 
peer feedback and support, modelling and problem solving. Remaining sessions focus on training in specific disease 
management techniques and the application of these skills to the topics of nutrition, exercise, sleep, medication 
management, addictive behaviours, and coordination of medical services. Between sessions peer facilitators 
telephoned group participants to review progress on their weekly action plan. Materials including a tool to track 
action plans and self-management goals. Complete a personal health workbook. Module focusing on communicating 
with medical providers. Curriculum addresses interconnections between physical and emotional wellbeing, how 
serious mental illness can affect general medical status and vice versa. 2 monthly booster sessions held in 2 months 
after intervention. Duration 13 weeks. Concurrent medication/care: none stated. 
 
(n=31) Intervention 2: Standard care. Usual care. Duration 13 weeks. Concurrent medication/care: none stated. 
 

Funding Academic or government funding (NIMH) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT PROGRAMMES versus STANDARD CARE 
 
Protocol outcome 1: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: SF-12 general health functioning at 2 months; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Instrument to Measure Self-Management – physical activity at 2 months; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Unplanned hospital admissions  
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Goldberg 2013497 Living Well trial 

- Actual outcome: Use of emergency department for medical services at 2 months; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Patient self-efficacy  
- Actual outcome: Self-Management Self-Efficacy Scale at 2 months; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Patient Activation Scale - activation level at 2 months; risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Health-related quality of life; mortality; patient and carer satisfaction; length of hospital stay; continuity metrics; 
patient/carer treatment burden  

Table 199: Hochhalter 2010592 

Hochhalter 2010592  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=79) 

Countries and setting Conducted in USA; setting: primary care 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: intervention ran during 3 months following baseline data, follow-up at 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: treated for at least two of seven qualifying chronic illnesses (arthritis, 
lung disease, heart disease, diabetes, hypertension, depression, osteoporosis) 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria 65 years of age or older and had been treated for at least two of seven chronic illnesses, including: arthritis, lung 
disease, heart disease, diabetes, hypertension, depression, and osteoporosis defined by International Classification of 
Diseases (ICD-9) codes. Participants had received treatment for the qualifying illnesses in the 12 months prior to 
baseline, communicated in English for healthcare interactions, had access to a telephone, and expected to receive 
most of their care within the healthcare system for at least 8 months following baseline. 

Exclusion criteria Potential participants diagnosed with dementia, receiving hospice care, unable to travel to the clinic for a workshop or 
living outside of the recruitment area were excluded 

Recruitment/selection of patients Primary care patients in a large Internal Medicine clinic were identified through a two-step screening process. First, 
electronic billing data was scanned to identify persons likely to meet inclusion criteria. Second, a subset of those 
identified were randomly selected for additional screening by medical chart review to confirm eligibility, identify a 
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Hochhalter 2010592  

primary care physician, and extract contact information. Primary care physicians co-signed invitation letters and 
excluded patients they felt should not be contacted. 

Age, gender and ethnicity Age - mean (SD): 74.5 (6.69). Gender (M:F): 27/52. Ethnicity: Non-Hispanic/Latino: 98%. White: 92.4%. 

Further population details 1. Age: >65 years (aged > 65 years). 2. Deprivation: medium SES (majority of participants had an annual household 
income of $50000 or more). 3. Ethnicity: White (>80%) (92.4% white). 4. Number of conditions: 3 chronic conditions 
(Range of 3.3 - 3.8 chronic conditions across groups). 5. Type of conditions: not applicable/not stated/unclear (overall: 
mixed physical and mental health conditions [the majority of included conditions were physical, with depression the 
only included mental health condition]).  

Indirectness of population No indirectness 

Interventions (n=26) Intervention 1: Standard care. Usual care. Duration 6 months. Concurrent medication/care: not reported. 
 
(n=26) Intervention 2: Self-management programmes. Patient engagement intervention ('making the most of your 
healthcare'), comprising one 2-hour workshop and two follow-up telephone calls (one before and one after) a 
subsequent routine/naturally occurring medical appointment, delivered by 'coaches' and individualised to patients’ 
pre- and post-healthcare appointment needs. The intervention group discussed patient engagement concepts from 
publicly distributed content. The intervention offered tools and taught skills to (a) prepare for healthcare 
appointments, (b) communicate effectively and gather information and support during healthcare appointments, and 
(c) follow through on plans of care. Following the workshop, coaches monitored participants’ upcoming healthcare 
appointment using electronic records available in the integrated healthcare system in which the intervention was 
implemented. Coaches and participants took part in a brief (approximately 15 minutes) coaching phone call within a 
week before a scheduled appointment and another call within a week after that appointment. Participants received 
print copies of 'A guide for older people: Talking with your doctor, bound for your good health' and a list of local 
community resources. Duration 6 months. Concurrent medication/care: not reported. 
 
(n=27) Intervention 3: Inactive control intervention. Control intervention consisting of the same type and number of 
contacts as the self-management intervention, except with a focus on general safety for older adults. This included 
arranging the home environment to avoid falls risks and fire risks, identity theft and caregiver stress. Duration 6 
months. Concurrent medication/care: not reported. 
 

Funding Other (supported by a grant from the Scott & White Healthcare Research Foundation and conducted in collaboration 
with physicians, nurses, and other personnel at the Scott & White Centre for Diagnostic Medicine) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT versus STANDARD CARE 
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Hochhalter 2010592  

 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: HRQOF (unhealthy days) at 6 months; other: -0.45 (95%CI -1.43 to 0.53) (p value 0.360); risk of bias: low; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Patient self-efficacy  
- Actual outcome: Self-efficacy for managing chronic disease at 6 months; group 1: mean 7.4 (SD 1.8); n=20,  risk of bias: low; indirectness of outcome: no indirectness 
 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT versus CONTROL INTERVENTION 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: HRQOF (unhealthy days) at 6 months; other: 0.39 (95%CI -0.63 to 1.42) (p value 0.444); risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Patient self-efficacy  
- Actual outcome: Self-efficacy for managing chronic disease at 6 months; group 1: mean 7.4 (SD 1.8); n=20, group 2: mean 8  (SD 1.2); n=23; risk of bias: high; 
indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; functional outcomes (mobility, activities of daily living); patient and carer satisfaction; unplanned hospital 
admissions; length of hospital stay; continuity metrics; patient/carer treatment burden  

Table 200: Lorig 1999780 

Lorig 1999780 Chronic disease self-management program 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=1140 [566 in multimorbid subgroup]) 

Countries and setting Conducted in USA; setting: the programme was held in multiple community sites; including in churches, senior and 
community centres, public libraries, and health care facilities. Programs were also planned at varied times; including 
both during the day, as well as at evenings and weekends. 

Line of therapy Adjunctive to current care 

Duration of study Intervention + follow up: 6-months 

Method of assessment of guideline condition Unclear method of assessment/diagnosis: no clear definition of which conditions included in multimorbid subgroup. 
All participants in the study were required to have a physician confirmed diagnosis of 1 or more of the following 
conditions: chronic lung disease (asthma, chronic bronchitis, or emphysema), heart disease (coronary artery disease 
or congestive heart failure), stroke (completed cerebrovascular accident with neurologic handicap and normal 
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Lorig 1999780 Chronic disease self-management program 

mentation), and/or chronic arthritis. The study also reports that participants may also have had other conditions. 
Unclear from the study whether the multimorbid subgroup is those participants with 2 or more of the target 
conditions, or whether it included participants with one of the target conditions and another unspecified condition, 
which may or may not be chronic. 

Stratum  Overall 

Subgroup analysis within study Not stratified but pre-specified 

Inclusion criteria All participants in the study were required to have a physician-confirmed diagnosis of 1 or more of the following 
conditions: chronic lung disease (asthma, chronic bronchitis, or emphysema), heart disease (coronary artery disease 
or congestive heart failure), stroke (completed cerebrovascular accident with neurologic handicap and normal 
mentation), and/or chronic arthritis. 

Exclusion criteria Patients with compromised mentation, patients who received chemotherapy or radiation as part of treatment for 
cancer within the last year, and any patients < 40 years of age. 

Recruitment/selection of patients Participants were recruited using public service announcements in the media, referrals from flyers left in physicians' 
offices and community clinics, posters at senior citizen centres, announcements in health maintenance organization 
(HMO) patient newsletters and referrals from county government employers. 

Age, gender and ethnicity Age – range: 40-90 years. Mean age = 65 years. Gender (M:F): not reported for multimorbid subgroup. For overall 
sample 337/615. Ethnicity: not reported for multimorbid subgroup. For overall sample % white = 89 - 91% across 
control and intervention group. 

Further population details 1. Age: not applicable/not stated/unclear (overall [aged 40-90 years]). 2. Deprivation: not applicable/not stated/ 
unclear (no overall SES data provided. Mean education = 15 years). 3. Ethnicity: White (>80%) (90% white). 4. Number 
of conditions: not applicable/not stated/unclear (unclear). 5. Type of conditions: not applicable/not stated/unclear 
(not stated. Possibly physical conditions only [no specific reference to mental health conditions]).  

Indirectness of population No indirectness 

Interventions (n=664) Intervention 1: Self-management programmes. Weekly 2.5 hour group sessions led by a pair of trained, 
volunteer lay leaders in a variety of settings. Topics covered by the Chronic Disease Self-Management Program 
(CDSMP) include: exercise; use of cognitive symptom management techniques; nutrition; fatigue and sleep 
management; use of community resources; use of medications; dealing with the emotions of fear, anger, and 
depression; communication with others including health professionals; problem-solving; and decision-making. The 
content of the course is based on Bandura's Self-efficacy theory, including strategies suggested by Bandura to 
enhance self-efficacy. These include weekly action planning and feedback, modelling of behaviours and problem-
solving by participants for each other, reinterpretation of symptoms by giving many possible causes for each symptom 
as well as several different management techniques, group problem solving, and individual decision-making. The 
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Lorig 1999780 Chronic disease self-management program 

leaders act more as facilitators than as lecturers. For example, they do not prescribe specific behaviour changes, but 
rather they assist participants in making management choices and achieving success in reaching self-selected goals. 
Duration 7 weeks. Concurrent medication/care: treatment as usual. 
 
(n=476) Intervention 2: Standard care. Waiting list control. Duration 6-months. Concurrent medication/care: 
treatment as usual. 
 

Funding Academic or government funding (grant received from the University of California Tobacco Related Disease Research 
Program) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CHRONIC DISEASE SELF-MANAGEMENT PROGRAM (CDSMP) versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: Self-reported health status (National health interview survey) at 6-months; group 1: mean -0.08  (SD 0.68); n=311, risk of bias: high; indirectness of 
outcome: no indirectness 
- Actual outcome: Disability (modified from the Health Assessment Questionnaire disability scale) at 6-months; group 1: mean -0.01  (SD 0.3); n=311, risk of bias: high; 
indirectness of outcome: no indirectness 
- Actual outcome: Psychological wellbeing scale (MHI-5, as taken from the SF-36) at 6-months; group 1: mean 0.07 (SD 0.67); n=311, group 2: mean 0.03 (SD 0.69); 
n=225;  0-5 top=high is good outcome; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: Social/role activities limitations at 6-months; group 1: mean 0.01 (SD 0.86); n=311, risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Energy/fatigue (as used in the Medical Outcomes study) at 6-months; group 1: mean 0.08 (SD 0.73); n=311, risk of bias: high; indirectness of 
outcome: no indirectness 
 
Protocol outcome 3: Patient/carer treatment burden  
- Actual outcome: Health distress at 6-months; group 1: mean -0.23  (SD 0.97); n=311, risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; unplanned hospital admissions; length of hospital stay; continuity metrics; 
patient/carer treatment burden  
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Table 201: Marek 2013810 

Marek 2013810  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=414) 

Countries and setting Conducted in USA 

Line of therapy Unclear 

Duration of study Intervention time: 12 months 

Method of assessment of guideline condition Unclear method of assessment/diagnosis: aged 60 or older 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 60 or older; Medicare primary payer; impaired ability to manage medications as indicated by score of 1 or higher 
on the Outcome and Assessment Information Set (OASIS) and/or impaired cognitive functioning but able to follow 
directions with prompting as indicated by a score of 1 or 2 on OASIS item M0560; working telephone line and 
electricity. 

Exclusion criteria Terminal diagnosis or hospice care that would make attrition likely; use of other device for medications (for example 
pager or prompt) 

Recruitment/selection of patients Patients provided verbal permission to a home care nurse for the research staff to contact them 

Age, gender and ethnicity Age - other: aged 60 or older. Gender (M:F): paper states majority of participants were female. Ethnicity: not stated. 

Further population details 1. Age: >65 years (aged 60 or older). 2. Deprivation: not applicable/not stated/unclear. 3. Ethnicity: White (>80%) 
(MD.2: 81.6% White. Planner: 83.2% White. Comparison: 90.4% White). 4. Number of conditions: not applicable/not 
stated/unclear. 5. Type of conditions: not applicable/not stated/unclear.  

Indirectness of population Serious indirectness: no multimorbidity reported. Aged 60 or older; impaired ability to manage medications as 
indicated by score of 1 or higher on the Outcome and Assessment Information Set. 

Interventions (n=125) Intervention 1: Standard care. No intervention beyond pharmacy screen. Notified all prescribing providers 
that their patient was a participant in the study, was in the control group and would not receive any additional 
intervention from the research project. Duration 12 months. Concurrent medication/care: each participant received a 
pharmacy screen on admission, which involved a review of all medications identified by the participant with 
corresponding medical diagnoses. They used a program to identify drug interactions and Beers criteria for 
inappropriate medication use. Each participant's prescribing provider(s) received the pharmacy screen, with 
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Marek 2013810  

suggestions. 
 
(n=137) Intervention 2: Self-management programmes. A team of nurse care coordinators (advanced practice nurses 
and registered nurses) worked closely with participants to identify their goals in care and provide education and tools 
for the participants to manage their chronic conditions. Nurse care coordination enhanced participant ability to 
communicate with multiple physicians, pharmacies, social service agencies and other individuals or organisations 
involved in their healthcare. Care coordinators created care plans specific to the clinical conditions of each participant. 
The care plans included monitoring of specific signs and symptoms related to medical diagnoses, medications and 
other individualised problem areas. The care coordinator communicated with the participant ordering physician, 
pharmacist, and visited the participant at least every 2 weeks to fill their med planner and perform activities identified 
in their care plan. The care coordinator made additional visits if a participant had a change in medication type, dose, 
or frequency before the biweekly scheduled visit or when clinical condition required additional visits. If a participant 
was hospitalised, the care coordinator visited during and after hospitalisation and participated in discharge planning. 
The med planner is a box with separate compartments for individual medication times over the course of a week. Care 
coordinators filled two med planners to cover a 2-week period, and recorded the number of medications remaining in 
the med planner before refilling. Duration 1 year. Concurrent medication/care: each participant received a pharmacy 
screen on admission, which involved a review of all medications identified by the participant with corresponding 
medical diagnoses. They used a program to identify drug interactions and Beers criteria for inappropriate medication 
use. Each participant's prescribing provider(s) received the pharmacy screen, with suggestions. 
 

Funding Academic or government funding (National Institute of Nursing Research) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CARE COORDINATION + MEDS PLANNER versus STANDARD CARE 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: SF-36 (physical) at 12-months; risk of bias: high; indirectness of outcome: no indirectness 
- Actual outcome: SF-36 (mental) at 12-months; risk of bias: high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Physical performance test at 12-months; risk of bias: high; indirectness of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; unplanned hospital admissions; length of hospital stay; continuity metrics; 
patient/carer treatment burden; patient self-efficacy 
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Table 202: Park 2014944 

Park 2014944  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=50) 

Countries and setting Conducted in South Korea; setting: nursing home 

Line of therapy Adjunctive to current care 

Duration of study Intervention time: 8 weeks 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: diagnosis of 2 or more chronic diseases within 1 year of study 

Stratum  Overall 

Subgroup analysis within study Not applicable 

Inclusion criteria Greater than or equal to 65 years and a diagnosis of two or more chronic conditions within one year prior to the study 

Exclusion criteria Inability to understand and participate in the program process 

Recruitment/selection of patients All older people residing in the nursing home were identified 

Age, gender and ethnicity Age – range: 62-88 years. Gender (M:F): >70% female. Ethnicity: Korean (south). 

Further population details 1. Age: >65 years (62 years and above [mean age = 77.6 years]). 2. Deprivation: not applicable/not stated/unclear (not 
reported). 3. Ethnicity: Asian (>80%) (Korean). 4. Number of conditions: not applicable/not stated/unclear (not 
reported). 5. Type of conditions: not applicable/not stated/unclear (not reported. Possibly only physical health 
conditions, as no reference to mental health).  

Extra comments People from one nursing home in South Korea. Intervention: 72.7% stroke, 4.6% Parkinson's disease, 22.7% dementia. 
Control (conventional/waiting list): 71.4% stroke, 23.8% Parkinson's disease, 4.8% dementia. 

Indirectness of population No indirectness 

Interventions (n=25) Intervention 1: Self-management programmes. Intervention group received twice weekly group-level activities 
and an individual approach to self-management during 8 weeks. The health coaching self-management program 
(HCSMP) was designed for older nursing home residents to explore their health status and apply self-management 
strategies to achieve their individual goals based on their needs.  It was systematised as three major categories: 
individual-level, group-level and facility-level approach.  Major components of the programme included group health 
education and group exercise in the group-level approach and individual counselling for goal setting in the individual-
level approach.  The categories consisted of: individual health assessment; goal setting and counselling; group 
discussion; enhancing cognition activities; exercise sessions; and an activity to encourage the facility’s cooperation. 
The structured group health education was offered to the nursing home residents once a week for 8 weeks, each 
session lasted approximately 1 hour; and delivered by pairs of research team members, who were geriatric nurse 
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Park 2014944  

specialists and trained to provide health coaching strategies. Each session started with a short introduction to the 
topic and focused on the group discussion to share personal experiences associated with the topic for that session, 
followed by physical activities to enhance their cognition and body movements. The separate 1 hour exercise sessions 
were provided once a week for 8 weeks, and consisted of stretching, hands and feet exercise, and joint movement 
training. Prior to every group activity, individual counselling for goal setting by trained research team members was 
done to encourage the initiation and maintenance of self-management behaviours, and to help goal setting 
(approximately 20-30 minutes). The principal investigator conducted the training sessions for the research team, and 
had several meetings with the director and chief manager to support participants’ individual endeavour to achieve 
their health goals. Duration 8 weeks. Concurrent medication/care: not stated. 
 
(n=25) Intervention 2: Inactive control intervention. Participants in the conventional group were asked to maintain 
their regular lifestyle including dietary and exercise habits for 8 weeks until they were re-examined. The conventional 
group received conventional care. Duration 8 weeks. Concurrent medication/care: none stated. 
 

Funding Academic or government funding (Research Institute of Nursing Science of Seoul National University and Basic Science 
Research Program) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SELF-MANAGEMENT versus WAITING LIST 
 
Protocol outcome 1: Health-related quality of life  
- Actual outcome: Self-rated health (chronic disease self-management program questionnaire) at 8 weeks; group 1: mean 2.8  (SD 0.6); n=22, risk of bias: very high; 
indirectness of outcome: no indirectness 
- Actual outcome: Health assessment questionnaire at 8 weeks; MD Intervention = -0.5; control = -0.5;  risk of bias: very high; indirectness of outcome: no indirectness 
 
Protocol outcome 2: Functional outcomes (mobility, activities of daily living)  
- Actual outcome: Social role/activities limitations (chronic disease self-management program questionnaire) at 8 weeks; risk of bias: very high; indirectness of 
outcome: no indirectness 
 
Protocol outcome 3: Patient/carer treatment burden  
- Actual outcome: Health distress (chronic disease self-management program questionnaire) at 8 weeks; MD Intervention = 0.2; control = -0.8; risk of bias: very high; 
indirectness of outcome: no indirectness 
 
Protocol outcome 4: Patient self-efficacy  
- Actual outcome: Chronic disease self-efficacy at 8 weeks; group 1: mean 30.6  (SD 11.5); n=22, risk of bias: very high; indirectness of outcome: no indirectness 
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Park 2014944  

 

Protocol outcomes not reported by the study Mortality; patient and carer satisfaction; unplanned hospital admissions; length of hospital stay; continuity metrics  

H.7 Format of encounters 

Table 203: Hopp 2006 

Study Hopp 2006601 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=37) 

Countries and setting Conducted in USA; setting: home 

Line of therapy Unclear 

Duration of study Intervention + follow up: 6 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: 68% had 3 or more comorbid conditions 

Stratum  Outpatient 

Subgroup analysis within study Not applicable 

Inclusion criteria Receiving home care services at the Richard L Roudebush VAMC in Indianapolis; 1 or more hospitalisations, 2 or more 
emergency department visits, or 10 or more outpatient visits in last 12 months; care plan specifying 2 or more home 
visits per month and expected need for future visits for at least 1 month 

Exclusion criteria Not having telephone; being judged incapable of operating the telemedicine system if sufficient caregiver support was 
lacking; having survival expectation of less than 6 months 

Recruitment/selection of patients Research assistant contacted eligible patients by telephone to explain the study and arrange a meeting 

Age, gender and ethnicity Age - mean (SD): intervention 69.8 years (11.6), comparison 69.5 years (12.7). Gender (M:F): 1:0. Ethnicity: Hispanic: 
intervention 11%, comparison 16%. African American: intervention 33%, comparison 37%. Caucasian: 56%, 
comparison 47%. 

Further population details 1. Age: overall. 2. Deprivation: not stated. 3. Ethnicity: 51% Caucasian; 35% African American; 19% Hispanic. 4. 
Number of conditions: 3-4 conditions (intervention 3±1.8, comparison 3.8±1.7, 68% had 3 or more comorbid 
conditions). 5. Type of comorbid conditions: physical multimorbidity (diabetes; hyperlipidaemia; hypertension; CAD; 
atrial fibrillation; CHF; stroke; COPD).  
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Study Hopp 2006601 

Indirectness of population No indirectness 

Interventions (n=18) Intervention 1: Other. Telemonitoring. Used Aviva 1010 video monitor - home unit with voice, video and 
camera technology. Some patients given units with peripheral attachments such as blood pressure monitors, 
stethoscope and glucose monitors. During video sessions patients and clinical staff were able to see and communicate 
with each other using the unit. Video sessions included the following components: discussion of the patient’s overall 
health status; review of medications; discussions of any health concerns by the patient; and nurse reminders 
concerning the appropriate self-care behaviours (diet, exercise, monitoring of symptoms for example blood pressure 
and weight).  The frequency of video encounters was determined by the home care nurse, in consultation with the 
patient's primary care provider and a review of the patient's medical record. Duration 6 months. Concurrent 
medication/care: none stated. 
 
(n=19) Intervention 2: Usual care. Nursing services at home and periodic telephone contact with the clinical staff 
concerning their home care services. Duration 6 months. Concurrent medication/care: none stated. 
 

Funding Academic or government funding (VA Health Services Research and Development grant) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: OTHER versus USUAL CARE 
 
Protocol outcome 1: Quality of life 
- Actual outcome: SF-36V physical at 6 months; group 1: mean 1.56 (SD 11.6); group 2 mean 0.64 (SD 10.6); risk of bias: very high; indirectness of outcome: no 
indirectness 
- Actual outcome: SF-36V mental at 6 months; group 1: mean 4.05 (SD 10.16); group 2 mean -4.11 (SD 18.29); risk of bias: very high; indirectness of outcome: no 
indirectness 
 
Protocol outcome 2: Mortality  
- Actual outcome: mortality at 6 months; group 1: 2/18, group 2: 2/19; risk of bias: low; indirectness of outcome: no indirectness 
 
Protocol outcome 3: Patient/carer satisfaction  
- Actual outcome: General Home Care Satisfaction Scale (change score) at 6 months; group 1: mean -1 (SD 3.14); group 2 mean -1.56 (SD 5.42); risk of bias: very high; 
indirectness of outcome: no indirectness 
 
Protocol outcome 4: Length of hospital stay  
- Actual outcome for Inpatient: mean hospital days at 6 months; group 1: mean 2.83 days (SD 4.12); n=18, group 2: mean 7.11 days (SD 12.86); n=19; risk of bias: low; 
Indirectness of outcome: no indirectness 
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Study Hopp 2006601 

 
Protocol outcome 5: Unscheduled care  
- Actual outcome: mean hospital admissions at 6 months; group 1: mean 0.67 (SD 1.03); n=18, group 2: mean 1.26 (SD 2); n=19; risk of bias: low; indirectness of 
outcome: no indirectness 
- Actual outcome: mean emergency department visits at 6 months; group 1: mean 1 (SD 1.33); n=18, group 2: mean 2.11 (SD 2.89); n=19; risk of bias: low; indirectness 
of outcome: no indirectness 
 

Protocol outcomes not reported by the study Functional outcomes; continuity of care; patient/carer treatment burden; admission to care facility  

Table 204: Integrated Telehealth Education and Activation of Mood (I-TEAM) study trial: Gellis 2014 

Study Integrated Telehealth Education and Activation of Mood (I-TEAM) study trial: Gellis 2014475  

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=102) 

Countries and setting Conducted in USA 

Line of therapy Unclear 

Duration of study Intervention + follow up: 3+9 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: depression, and HF or COPD 

Stratum  Outpatient 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 65 or older; ≥1 days in hospital in past 12 months, in emergency department in past 2 months or required ≥3 
home visits per week; primary diagnosis of HF or COPD; score ≥3 on PHQ 

Exclusion criteria MMSE score <24; dementia; inability to use telemonitoring device because of physical disability; behavioural 
problems (for example agitation, delirium, paranoia) that would interfere with use of device 

Recruitment/selection of patients Recruited from a single large hospital-affiliated home care agency, using hospital's computerised medical records 
databases 

Age, gender and ethnicity Age - mean (SD): intervention 78.3 years (6.9), comparison 80.1 years (7.8). Gender (M:F): 35:65. Ethnicity: not stated 

Further population details 1. Age: older adult (65+ years) (aged 65 or older). 2. Deprivation: not stated. 3. Ethnicity: not stated. 4. Number of 
conditions: 2 conditions. 5. Type of comorbid conditions: physical and mental health multimorbidity.  

Indirectness of population No indirectness 
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Study Integrated Telehealth Education and Activation of Mood (I-TEAM) study trial: Gellis 2014475  

Interventions (n=57) Intervention 1: Other. Telemonitoring. Daily monitoring of weight, blood pressure, pulse, oxygen saturation 
and temperature were conducted at a scheduled time. Data were assessed to ascertain which were of higher priority 
to intervene to allow immediate determination of nurse treatment tasks. Nurse contacted participants with abnormal 
readings for follow-up evaluation. Duration 3 months. Concurrent medication/care: problem-solving treatment for 
depression 35 minute sessions, over 8 weeks; tailored counselling including medication use, psychoeducation, 
problem solving strategy and behavioural activation. 
 
(n=58) Intervention 2: Usual care. Usual care - 1 hour long face-to-face home visits at least once a week. Duration 3 
months. Concurrent medication/care: psychoeducation (including instruction on disease process and counselling 
about the importance of daily monitoring of body weight, smoking cessation, diet and medication adherence). 
 

Funding Academic or government funding (New York State Department of Health) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: OTHER versus USUAL CARE 
 
Protocol outcome 1: Quality of life  
- Actual outcome: SF-12 mental at 6 months; group 1: mean 52.1  (SD 24.3); n=46, group 2: mean 40.3 (SD 27.4); n=48; risk of bias: high; indirectness of outcome: no 
indirectness 
 
Protocol outcome 2: Patient/carer satisfaction  
- Actual outcome: patient satisfaction at 3 months; group 1: mean 4.4  (SD 1.4); n=46, group 2: mean 4.5 (SD 1.3); n=48, risk of bias: very high; indirectness of outcome: 
no indirectness 
 
Protocol outcome 3: Length of hospital stay  
- Actual outcome for inpatient: mean hospital days at 12 months; group 1: mean 7.5 days (SD 4.3); n=46, group 2: mean 10.5 days (SD 6.5); n=48; risk of bias: low; 
indirectness of outcome: no indirectness 
- Actual outcome: mean episodes of care at 12 months; group 1: mean 1.3 days (SD 1); n=46, group 2: mean 1.8 days (SD 1.5); n=48; risk of bias: low; indirectness of 
outcome: no indirectness 
 
Protocol outcome 4: Unscheduled care  
- Actual outcome: mean emergency department visits at 12 months; group 1: mean 0.6  (SD 1.6); n=46, group 2: mean 1.4  (SD 1.2); n=48;  risk of bias: low; indirectness 
of outcome: no indirectness 
 

Protocol outcomes not reported by the study Mortality; functional outcomes; continuity of care; patient/carer treatment burden; admission to care facility  
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Table 205: Noel 2004 

Study Noel 2004911  

Study type RCT (Patient randomised; Parallel) 

Number of studies (number of participants) 1 (n=104) 

Countries and setting Conducted in USA; Setting: Community 

Line of therapy Unclear 

Duration of study Intervention time: 6-12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: 79% MM: 21% CHF+COPD; 34% CHF+DM; 13% COPD+DM; 11% 
CHF+COPD+DM 

Stratum  Outpatient 

Subgroup analysis within study Not applicable 

Inclusion criteria Documented high use of healthcare resources and barrier to accessing healthcare services due to geographic, 
economic, physical, linguistic and/or cultural factors 

Exclusion criteria None stated 

Recruitment/selection of patients Not reported 

Age, gender and ethnicity Age - Mean (SD): 71. Gender (M:F): 97:3. Ethnicity: Not reported 

Further population details 1. Age: Adult (18-65 years) (Mean age 71). 2. Deprivation: Not applicable / Not stated / Unclear (not stated). 3. 
Ethnicity: Not applicable / Not stated / Unclear (not stated). 4. Number of conditions: Not applicable / Not stated / 
Unclear (2 conditions 68%, 3 conditions 11%). 5. Type of comorbid conditions: Physical multimorbidity (CHF, COPD, 
DM).  

Indirectness of population Serious indirectness: 79% MM 

Interventions (n=47) Intervention 1: Other. Home telehealth. Vital sign data and answers to quizzes related to disease-specific 
education modules were acquired via the home-based telehealth units collect data for temperature, blood pressure, 
pulse, blood glucose, 3-lead electrocardiogram, stethoscope for heart and lung sounds, pulse oximetry, and weight. 
Pain level (0–9) is self-reported using a simple questionnaire. Data are transmitted over POTS (plain old telephone 
system) lines to VA Connecticut’s Web-based Intranet system and directly into the facility’s electronic database 
(VISTA). A patient-specific intake form was completed before deployment of the healthcare unit. The intake form 
addresses demographics and needs assessment for peripheral devices and safe range settings. Out-of range patient 
data trigger VA alerts via the Web to nurse case managers. The device supports on-screen hospital-to-home 
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Study Noel 2004911  

messaging, scheduling, and advice from providers to patients. Incoming data were automatically written into the VA’s 
electronic patient record to templated progress notes or the vital sign record. A digital camera (Nikon Coolpix 880) 
was used to monitor wound care with images transmitted to the Web server. Disease-specific patient education 
modules included pass/fail tests to demonstrate learning achieved. Patients completed on-screen assessment surveys 
for pain, wellbeing, and patient satisfaction. . Duration 6-12 months. Concurrent medication/care: Nurse case 
management for at least 6 months prior to study  
 
(n=57) Intervention 2: Usual care. Usual care. Duration 6-12 months. Concurrent medication/care: Nurse case 
management for at least 6 months prior to study 

Funding Academic or government funding (VA Health Service and Development) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: OTHER versus USUAL CARE 
 
Protocol outcome 1: Quality of life  
- Actual outcome for functional level (OARS Multidimensional Functional assessment) at 6 months; Group 1: mean 37.91  (SD 9.22); n=47, Group 2: mean 40.19 (SD 
5.81); n=57; Risk of bias: Very high; Indirectness of outcome: No indirectness 
- Actual outcome for cognitive status (OARS Multidimensional Functional assessment)at 6 months; Group 1: mean 19.7  (SD 1.06); n=47, Group 2: mean 19.68  (SD 
0.69); n=57;  Risk of bias: Very high; Indirectness of outcome: No indirectness 
- Actual outcome for patient satisfaction (OARS Multidimensional Functional assessment)at 6 months; Group 1: mean 106.38  (SD 20.99); n=47,  Group 2: mean 97.14 
(SD 18.22); n=57; Risk of bias: Very high; Indirectness of outcome: No indirectness 
- Actual outcome for self-rated health status (OARS Multidimensional Functional assessment)at 6 months; Group 1: mean 82.47  (SD 12.89); n=47,  Group 2: mean 
85.14 (SD 16.28); n=57; Risk of bias: Very high; Indirectness of outcome: No indirectness 

Protocol outcomes not reported by the study Mortality; Functional outcomes; Patient/carer satisfaction; Length of hospital stay; Unscheduled care; Continuity of 
care; Patient/carer treatment burden; Admission to care facility  

Table 206: Tele-ERA study trial: Takahashi 2012A 

Study (subsidiary papers) Tele-ERA study trial: Takahashi 2012A953,1165,1166,1220 

Study type RCT (patient randomised; parallel) 

Number of studies (number of participants) 1 (n=205) 

Countries and setting Conducted in USA; setting: at home 

Line of therapy Unclear 
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Study (subsidiary papers) Tele-ERA study trial: Takahashi 2012A953,1165,1166,1220 

Duration of study Follow up (post intervention): 12 months 

Method of assessment of guideline condition Adequate method of assessment/diagnosis: older adult (aged 65 or older) 

Stratum  Outpatient 

Subgroup analysis within study Not applicable 

Inclusion criteria Aged 60 years or older; in 1 of 4 sites within Mayo Clinic's program of employee and community health; Elder A Risk 
Assessment score >15, patients in top 10% of ERA scores were identified as eligible for recruitment 

Exclusion criteria Patients who lived in a nursing home; had diagnosis of dementia; score of 29 or lower on the Kokmen Short Test of 
Mental Status; patients who felt they could not use the home telemonitoring system 

Age, gender and ethnicity Age - mean (SD): 80.3±8.2. Gender (M:F): 46:54. Ethnicity: not stated 

Further population details 1. Age: older adult (65+ years) (aged 60 or older, mean 80.3 years ±8.2). 2. Deprivation: not stated. 3. Ethnicity: not 
stated. 4. Number of conditions: not stated. 5. Type of comorbid conditions: physical multimorbidity.  

Indirectness of population Serious indirectness: older adult (aged 65 or older) 

Interventions (n=102) Intervention 1: Other. Telemonitoring. Used Intel Health Guide in patient's home. Patients performed daily 5-
10 minute monitoring sessions for symptoms and biometric information. Device worked asynchronously and data 
were downloaded to website, which was then reviewed by healthcare team daily. One research nurse oversaw ~100 
subjects and communicated with subject via phone or videoconference if alerts arose. Nurse provided assessment of 
symptoms and communicated with primary provider for treatment options if needed. Duration 1 year. Concurrent 
medication/care: none stated. 
 
(n=103) Intervention 2: Usual care. Access to primary and speciality office visits; routinely received post-hospital 
outpatient visits within a timely fashion and a nurse generated phone call within 1 business day of hospital dismissal. 
Duration 1 year. Concurrent medication/care: none stated. 

Funding Study funded by industry (Mayo Foundation Institutional Funds for clinical support; Intel Health Guides and support 
provided by Care Innovations (GE/Intel)) 

 
RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: OTHER versus USUAL CARE 
 
Protocol outcome 1: Quality of life  
- Actual outcome: SF-12 physical at 1 year; group 1:mean 32.8  (SD 10.6); n=77 , group 2: mean 34.2  (SD 10.2); n=89; risk of bias: high; indirectness of outcome: no 
indirectness 
- Actual outcome: SF-12 mental at 1 year; group 1:mean 56  (SD 8.9); n=77 , group 2: mean 58.1  (SD 7.6) ; n=89; risk of bias: high; indirectness of outcome: no 
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Study (subsidiary papers) Tele-ERA study trial: Takahashi 2012A953,1165,1166,1220 

indirectness 
 
Protocol outcome 2: Mortality  
- Actual outcome: mortality at 1 year; group 1: 15/102, group 2: 4/103; risk of bias: high; indirectness of outcome: no indirectness  
 
Protocol outcome 3: Functional outcomes  
- Actual outcome: Barthel ADL index at 1 year; group 1: mean 90.5 (SD 16.5); n=77, group 2:mean 93.1 (SD 13.4); n=89; risk of bias: high; indirectness of outcome: no 
indirectness 
 
Protocol outcome 4: Length of hospital stay  
- Actual outcome: mean hospital days at 1 year; group 1:mean 4.1 days (SD 8.1); n=102 , group 2: mean 6.1 days (SD 20.1); n=103; risk of bias: high; indirectness of 
outcome: no indirectness 
 
Protocol outcome 5: Unscheduled care  
- Actual outcome: hospital admissions at 1 year; group 1: 53/102, group 2:45/103; risk of bias: low; indirectness of outcome: no indirectness 
- Actual outcome: ER visits at 1 year; group 1: 36/102, group 2: 29/103; risk of bias: low; indirectness of outcome: no indirectness 
- Actual outcome: mean number of ER visits at 1 year; group 1:mean 0.71 (SD 1.3); n=102, group 2: mean 0.45  (SD 0.83); n=103; risk of bias: high; indirectness of 
outcome: no indirectness 
- Actual outcome: mean number of hospital admissions at 1 year; group 1: mean 1.1 (SD 1.7); n=102, group 2: mean 0.83 (SD 1.2); n=103; risk of bias: high; indirectness 
of outcome: no indirectness 
 
Protocol outcome 6: Admission to care facility  
- Actual outcome: mean hospice visits at 1 year; group 1: mean 13.8  (SD 24.4); n=94, group 2: mean 14.5 (SD 17.4); n=100; risk of bias: high; indirectness of outcome: 
no indirectness 
- Actual outcome: mean hospice days at 1 year; group 1: mean 57.9 days (SD 99.2); n=94, group 2: mean 119.3 days (SD 123.8); n=100; risk of bias: high; indirectness of 
outcome: no indirectness 
- Actual outcome: time to hospice entry at 1 year; HR 1.28 (95%CI 0.94 to 1.74)calculated – from Kaplan Meier curve; risk of bias: very high; indirectness of outcome: no 
indirectness 

Protocol outcomes not reported by the study Patient/carer satisfaction; continuity of care; patient/carer treatment burden  
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Appendix I: Health economic evidence tables 

I.1 Principles/Barriers of care 

I.1.1 Principles of care 

No health economic evidence was identified for this review.  

I.1.2 Barriers of care 

No health economic evidence was identified for this review.  

I.2 Identification  

I.2.1 Unplanned hospital admissions 

No health economic evidence was identified for this review. 

I.2.2 Health-related quality of life 

No health economic evidence was identified for this review. 

I.2.3 Admission to care facility 

No health economic evidence was identified for this review. 

I.2.4 Life expectancy risk tools 

No health economic evidence was identified for this review. 
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I.2.5 Polypharmacy: unplanned hospital admissions 

No health economic evidence was identified for this review. 

I.2.6 Polypharmacy: health-related quality of life 

No health economic evidence was identified for this review. 

I.2.7 Polypharmacy: admission to care facilities  

No health economic evidence was identified for this review. 
 

I.2.8 Polypharmacy: mortality  

No health economic evidence was identified for this review. 

I.3 Frailty 

No health economic evidence was identified for this review.  

I.4 Delivering an approach to care that takes account of multimorbidity 

I.4.1 Treatment burden 

No health economic evidence was identified for this review.  

I.4.2 Ranking 

No health economic evidence was identified for this review.  
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I.4.3 Stopping antihypertensive treatment 

No health economic evidence was identified for this review.  

I.4.4 Stopping drugs for osteoporosis 

No health economic evidence was identified for this review.  

I.4.5 Stopping statins 

No health economic evidence was identified for this review.  

I.5 Interventions 

I.5.1 Models of care 

No health economic evidence was included in this review.  

I.5.2 Holistic Assessment 

Table 207: MACNEILVROOMEN2012799 

MacNeil Vroomen JL, Boorsma M, Bosmans JE, Frijters DH, Nijpels G, van Hout HP. Is it time for a change? A cost-effectiveness analysis comparing a 
Multidisciplinary Integrated Care model for residential homes to usual care. PloS One. Netherlands 2012; 7(5):e37444. (Guideline Ref ID MACNEILVROOMEN2012) 

Study details Population & interventions Costs Health outcomes Cost effectiveness  

Economic analysis: CUA 
(health outcome: QALYs ) 

 

Study design: Within-trial 
analysis (RCT, associated 
clinical paper Boorsma 
2011)160  

Approach to analysis: 

Population: 

Residential care facility 
residents, with physical or 
cognitive disabilities.  

  

Cohort settings: 

Mean age: 86 in the 
intervention arm; 85 in the 

Total costs (mean per 
patient): 

Intervention 1: £1,246  

Intervention 2: £1,551 

Incremental (2−1): £305 

(95% CI: -£10; £622; p=NR) 

 

Cost breakdown 

QALYs (mean per 
patient): 

Intervention 1:0.32 

Intervention 2:0.31 

Incremental (2−1): 0.00 

(95% CI: -0.01;0.01) 

 p=NR 

ICER (Intervention 2 versus Intervention 1): 

Intervention 1 dominates intervention 2 

95% CI: N/A 

Probability Intervention 2 cost-effective 
(£20K): ~5% (from graph)  

 

Analysis of uncertainty:  

Bootstrapping undertaken to estimate 
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Analysis of individual level 
health outcomes (SF-12) 
and resource use collected 
at baseline and 6 months 
follow-up. SF-12 converted 
to SF-6D utility values to 
estimate QALYs. Unit costs 
applied. Missing values for 
cost and effect data 
imputed. People who did 
not provide baseline data 
or died were excluded 
from analyses. 

Perspective: Netherlands 
healthcare payer 
perspective  

Follow-up 6 month follow 
up 

Treatment effect 
duration(a): n/a 

Discounting: n/a 

control arm 

Male: 24% in intervention 
group and 26% in control 
group  

 

Intervention 1: 

Usual Care: family physician 
responsible for medical care 
and offered it on request. 
 

Intervention 2:  

Multidisciplinary Integrated 
Care : geriatric assessment 
of functional health every 3 
months (using InterRAI 
software) and individualised 
care plan 

Intervention cost (mean 
per patient): 

Intervention 1: £17 

Intervention 2: £169  

Incremental (2−1): £152 

(95% CI: NR; p=NR) 

 

Currency & cost year: 

 2007 Euros (presented 
here as 2007 UK pounds(b)) 

Cost components 
incorporated: 

Informal care, primary and 
secondary care, medication 
use and costs associated 
with the interventions. For 
intervention 1 intervention 
costs included costs of 
multidisciplinary meetings. 
For intervention 2 
intervention costs included: 
organisation costs, training 
of staff, interRAI costs and 
meeting costs. 

uncertainty surrounding ICER. 

Three further sensitivity analyses were 
undertaken:-Including only the complete 
cases in the analysis. 

-Including only the licensing and subscription 
costs associated with InterRAI. 

- Including people who provided no baseline 
data or died, with missing cost and effect 
data imputed (intention-to treat). 

None of these analyses resulted in a change 
in the conclusion regarding cost-
effectiveness. 

 

Data sources 

Health outcomes: Within-trial analysis (RCT, associated clinical paper Boorsma 2011)160 . Health outcomes included patient reported SF-12 collected at baseline and 6 
months follow-up, other outcomes included functional outcomes other quality of life indicators (see clinical review, Boorsma 2011).QALYs were calculated by 
converting SF-12 into SF-6D utility values. Quality-of-life weights: SF-12 converted to SF-6D values, UK tariff. Cost sources: Resource use collected by patient or proxy 
interview and medical records at baseline and at 6 months. Dutch unit costs applied including medications unit costs from the Royal Dutch Society for Pharmacy. 

Comments 

Source of funding: ZONMW provided a grant to undertake this study. ZONMW is the Netherlands Organisation for Health Research and Development. Limitations: 
Dutch resource use data (2006-7) and unit costs (2007) may not reflect current NHS context. Residential care facility residents aged >65 years, may not represent all 
people with multimorbidity. Time horizon may not be sufficient to capture all benefits and costs if benefits persist beyond 6 months. QALYs calculated from SF-12/SF-
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6D rather than EQ-5D. Within-trial analysis and so does not reflect full body of available evidence for this comparison; Boorsma 2011 is 1 of 28 studies included in the 
clinical review for comprehensive geriatric assessments. Other: n/a 

Overall applicability(c): Partially applicable Overall quality(d): Potentially serious limitations 

Abbreviations: 95% CI: 95% confidence interval; CUA: cost–utility analysis; EQ-5D: Euroqol 5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse than death); ICER: 
incremental cost-effectiveness ratio; n/a: not applicable; NR: not reported; pa: probabilistic analysis; QALYs: quality-adjusted life years; SF-6D: Short form 6 dimensions (scale: 0.0 [death] to 
1.0 [full health], negative values mean worse than death); SF-12: short-form 12, 0-100. 
(a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a difference in 

utility between groups during treatment continue beyond the end of treatment and if so for how long. 
(b) Converted using 2007 purchasing power parities929 
(c) Directly applicable / Partially applicable / Not applicable 
(d) Minor limitations / Potentially serious limitations / Very serious limitations 
 

Table 208: BRETTSCHNEIDER 2015190 

Brettschneider,Christian; Luck,Tobias; Fleischer,Steffen; Roling,Gudrun; Beutner,Katrin; Luppa,Melanie; Behrens,Johann; Riedel-Heller,Steffi G.; Konig,Hans Helmut. 
Cost-utility analysis of a preventive home visit program for older adults in Germany. BMC health services research: 15: 141, 2015. Netherlands 2012; 7(5):e37444. 
(Guideline Ref ID BRETTSCHNEIDER2015) 

Study details Population & interventions Costs Health outcomes Cost effectiveness  

Economic analysis: CUA (health 
outcome: QALYs ) 

Study design: Within-trial analysis 
(RCT, same associated clinical paper) 

Approach to analysis: EQ5D data used 
to estimate QALYs at 18 months using 
linear interpolation between 
measurement points. 

Total costs for each individual 
estimated dividing the total costs 
measured at follow up over 18 months 
and multiplying this by the number of 
days between the measurement 
points.  

Differences in mean costs and QALYs 
adjusted for study region, age, gender, 
baseline HRQoL, cost at baseline, by 

Population: 

Community dwelling adults 80 
years or older.  

Cohort settings: 

Mean age: 85 

Male/female ratio: 31:69 

N = 304 (1 patient was excluded 
from the analysis ex post) 

 

Intervention 1: 

Usual Care: every service offered 
by statutory health insurance 
system and utilised at patient's 
own initiative. Duration 4 weeks. 
 

Intervention 2:  

Total costs (mean per 
patient): 

Intervention 1: adjusted 
cost NR (unadjusted was 
£7,144) 

Intervention 2: adjusted 
cost NR (unadjusted was 
£6,835) 

Incremental (2−1): £648 

(95% CI: NR; p=NR) 

 

Currency & cost year: 

2008 Euros (presented 
here as 2008 UK 
pounds(b)) 

Cost components 

QALYs (mean per 
patient): 

Intervention 1: adjusted 
QALYs NR (unadjusted 
was 0.8270) 

Intervention 2: adjusted 
QALYs NR (unadjusted 
was 0.8256) 

Incremental (2−1): 
0.0061 

(95% CI: NR;p=0.88) 

 

ICER (Intervention 2 versus 
Intervention 1): 

£106,229 per QALY gained 

95% CI: NR 

Probability Intervention 2 cost-
effective (£20K): NR for health 
care perspective only. 

 

Analysis of uncertainty:  

Probability of Intervention 2 
cost effective at a threshold of 
50,000 euros per QALY using a 
societal perspective was 15%.  

When only patients with 
complete data were used 
Intervention 2 was more costly 
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means of OLS regression.  

Perspective: German health care 
perspective (societal perspective was 
used but the difference between 
intervention and control for all cost 
categories was reported and only 
medical categories were used in this 
analysis)  

Follow-up 18 months 

Treatment effect duration(a): n/a 

Discounting: no discounting used for 
costs or QALYs 

Holistic assessment: on first visit 
performed by trained personnel 
(nursing scientist, psychologist or 
sociologist), followed by a case 
conference with nursing scientist, 
psychologist, gerontopsychiatrist, 
nutritionist and social worker, 
which provided individualised 
recommendations. Second visit 
performed by same personnel who 
performed first visit. A third visit 
evaluated adherence to 
recommendations and identified 
obstacles and facilitators, 
recommendations were reviewed 
and further support offered. 
Duration was 4 weeks. 

incorporated: 

Intervention costs 
(assessment, case 
conference, home visit), 
inpatient services, 
outpatient services 
(including GP), 
medication, medical 
devices, ambulatory 
care.  

Cost of nursing home 
care, informal care, 
modification of 
buildings, transportation 
not included in this 
analysis. 

and less effective than 
intervention 1.  

 

Data sources 

Health outcomes: Within-trial analysis. Health outcomes included patient reported EQ5D collected at baseline and 18 months. Quality-of-life weights: EQ5D, UK tariff. 
Cost sources: Resource use assessed retrospectively over different time periods using questionnaires. German unit costs applied using market prices. 

Comments 

Source of funding: NR. Limitations: German resource use data (2007-08) and unit costs (2008) may not reflect current NHS context. Community dwelling adults aged 
>80 years may not represent all people with multimorbidity. Time horizon may not be sufficient to capture all benefits and costs if benefits persist beyond 18 months. 
Within-trial analysis and so does not reflect full body of available evidence for this comparison. Other: Intervention 2 saves £1,510 when a broader perspective is 
adopted and costs include also nursing home care, informal care, modification of buildings, transportation. 

Overall applicability(c): Partially applicable Overall quality(d): Potentially serious limitations 

Abbreviations: 95% CI: 95% confidence interval; CUA: cost–utility analysis; EQ-5D: Euroqol 5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse than death); ICER: 
incremental cost-effectiveness ratio; n/a: not applicable; NR: not reported; pa: probabilistic analysis; QALYs: quality-adjusted life years; HRQoL: health-related quality of life. 
(a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a difference in 

utility between groups during treatment continue beyond the end of treatment and if so for how long. 
(b) Converted using 2008 purchasing power parities929 
(c) Directly applicable / Partially applicable / Not applicable 
(d) Minor limitations / Potentially serious limitations / Very serious limitations 
 
 



 

 

H
ealth

 eco
n

o
m

ic evid
en

ce tab
les 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

7
7

 

Table 209: EKDAHL 2015391 

Ekdahl AW, Wirehn AB, Alwin J, Jaarsma T, Unosson M, Husberg M, Eckerblad J, Milberg A, Krevers B, and Carlsson P; Costs and Effects of an Ambulatory Geriatric 
Unit (the AGe-FIT Study): A Randomized Controlled Trial. Journal of the American Medical Directors Association: 16: 497-503; 2015. (Guideline Ref ID EKDAHL2015) 

Study details Population & interventions Costs Health outcomes Cost effectiveness  

Economic analysis: CCA (health 
outcome: HRQoL and mortality, 
not combined) 

Study design: Within-trial 
analysis (RCT, same associated 
clinical paper) 

Approach to analysis: EQ5D 
data and mortality not 
combined.  

 

Perspective: Swedish health 
care (societal perspective 
reported in the study but only 
health care costs were used in 
this analysis) 

Follow-up 24 months 

Treatment effect duration(a): 
n/a 

Discounting: NR  

Population: 

Community dwelling adults aged 
75 years or older who had received 
inpatient care 3 or more times in 
the past 12 months and had 3 or 
more concomitant medical 
diagnoses.  

  

Cohort settings: 

Mean age: 82.5 

Male/female ratio: 52:48 

N = 844 

 

Intervention 1: 

Usual Care 
 

Intervention 2:  

Outpatients high-intensity CGA in 
addition to usual care 

Total costs (mean per 
patient): 

Intervention 1: £15,575 

Intervention 2: £17,356 

Incremental (2−1): £1,781 

(95% CI: NR; p=NR) 

 

 

Currency & cost year: 

2014 GBP  

Cost components 
incorporated: 

Intervention costs, other 
ambulatory care in hospital, 
primary health care, 
inpatient care.   

Cost of home help services 
and institutional living not 
included here.  

Mortality rate 

Intervention 1: 27/100 
Intervention 2: 18.8/100 

(95% CI: NR; p=0.057) 

 

EQ5D at 12 months 

Intervention 1: 0.64 

Intervention 2: 0.62 

(95% CI: NR; p=0.6) 

 

EQ5D at 24 months 

Intervention 1: 0.62 

Intervention 2: 0.60 

(95% CI: NR; p=0.6) 

 

ICER (Intervention 2 versus 
Intervention 1): 

NR 

 

Analysis of uncertainty:  

Using alternative methods for 
missing data replacement did 
not lead to any change in the 
conclusion on the EQ5D data.  

 

Data sources 

Health outcomes: Within-trial analysis. Cost sources: Resource use collected from the care data warehouse of the county council.  

Comments 

Source of funding: public grant. Limitations: Swedish resource use data may not reflect current NHS context; conversion rate used to GBP not reported. Within-trial 
analysis and so does not reflect full body of available evidence for this comparison. No QALYs reported. Other: Intervention 2 increases costs by £2,881 when a broader 
perspective is used. 

Overall applicability(c): Partially applicable Overall quality(d): Potentially serious limitations 

Abbreviations: 95% CI: 95% confidence interval; CCA: cost–consequences analysis; EQ-5D: Euroqol 5 dimensions (scale: 0.0 [death] to 1.0 [full health], negative values mean worse than 
death); ICER: incremental cost-effectiveness ratio; n/a: not applicable; NR: not reported; QALYs: quality-adjusted life years. 
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(a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a difference in 
utility between groups during treatment continue beyond the end of treatment and if so for how long. 

(b) Directly applicable / Partially applicable / Not applicable 
(c) Minor limitations / Potentially serious limitations / Very serious limitations 
 
 

Table 210: TANAJEWSKI 20151169 

Tanajewski L, Franklin M, Gkountouras G, Berdunov V, Edmans J, Conroy S, Bradshaw LE, Gladman JRF, and Elliott RA; Cost-Effectiveness of a Specialist Geriatric 
Medical Intervention for Frail Older People Discharged from Acute Medical Units: Economic Evaluation in a Two-Centre Randomised Controlled Trial (AMIGOS). PloS 
one: 10: e0121340; 2015.( Guideline Ref ID TANAJEWSKI2015) 

Study details Population & interventions Costs Health outcomes Cost effectiveness  

Economic analysis: CUA 
(health outcome: QALYs ) 

 

Study design: Within-trial 
analysis (RCT, associated 
clinical paper Edmans 2013385) 

Approach to analysis:  

EQ5D data and cost collected 
for each individual. Missing 
data imputed using multiple 
imputation by chained 
equations. Adjusted costs and 
QALYs estimated using 
ordinary least squares (OLS) 
method controlling for age, 
sex, hospital location and 
baseline utility.  

Perspective: UK NHS and 
social care 

Follow-up: 90 days  

Treatment effect duration(a): 
n/a 

Population: 

Patients discharged from an 
acute medical unit within 72 
hours of attending hospital, 
aged 70 or over, and 
identified as being at 
heightened risk of future 
health problems (defined by a 
score of at least 2/6 on the 
Identification of Seniors At 
Risk tool).  

Cohort settings: 

Mean age: 83 

Male/female ratio: 159/274 

N =433 

 

Intervention 1: 

Usual care  
 

Intervention 2:  

Inpatient CGA: usual care plus 
interface geriatrician. 

Total costs (mean per patient): 

Intervention 1: £4,110 

Intervention 2: £4,4,412 

Incremental (2−1): £302 

(95% CI: £193 - £410; p=NR) 

 

 

Currency & cost year: 

2012 GBP  

Cost components 
incorporated: 

Intervention cost (geriatrician 
time), primary care services, 
ambulance services, hospital 
care, social care (assessments 
and care plans including home, 
day, residential and telephone 
care, housing and meals-on-
wheels). The cost of delivering 
the intervention was £208  

QALYs (mean per patient): 

Intervention 1: 0.107 

Intervention 2: 0.106 

Incremental (2−1): -0.001 

(95% CI: -0.009 – 
0.007;p=NR) 

 

ICER (Intervention 2 versus 
Intervention 1): 

Intervention 1 dominates 
intervention 2 

95% CI: N/A 

Probability Intervention 2 cost-
effective (£20K): 0%   

 

 

Analysis of uncertainty:  

Using only the complete (adjusted) 
case data, the incremental cost 
and QALYs of Intervention 2 vs 1 
are respectively £235 and 0.002, 
with a resulting ICER of £116,326 
per QALY gained. The probability 
of Intervention 2 being cost 
effective at £20k threshold is 1%  
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Discounting: NA 

Data sources 

Health outcomes: Within-trial analysis. Cost sources: Resource use collected from the trial; unit costs from UK national sources applied.  

Comments 

Source of funding: National Institute for Health Research (NIHR). Limitations: patients may not represent all people with multimorbidity. Time horizon may not be 
sufficient to capture all benefits and costs if benefits persist beyond 90 days. Within-trial analysis and so does not reflect full body of available evidence for this 
comparison. Unclear if social care costs include only the assessment and care plan formulation or also other modifications.  

Overall applicability(c): Partially applicable Overall quality(d): Potentially serious limitations 

Abbreviations: 95% CI: 95% confidence interval; CUA: cost–utility analysis; ICER: incremental cost-effectiveness ratio; n/a: not applicable; NR: not reported; QALYs: quality-adjusted life years. 
(a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a difference in 

utility between groups during treatment continue beyond the end of treatment and if so for how long. 
(b) Directly applicable / Partially applicable / Not applicable 
(c) Minor limitations / Potentially serious limitations / Very serious limitations 

I.6 Self-management 

No health economic evidence was identified for this review.  

I.7 Format of encounters 

No health economic evidence was identified for this review.  
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Appendix J: GRADE tables 

J.1 Principles/Barriers of care 

J.1.1 Principles of care 

None.  

J.1.2 Barriers of care 

None.  

J.2 Identification  

J.2.1 Unplanned hospital admissions 

None. 

J.2.2 Health-related quality of life 

None. 

J.2.3 Admission to care facility 

None. 

J.2.4 Life expectancy risk tools 

None. 
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J.2.5 Polypharmacy: unplanned hospital admissions 

J.2.5.1 Community-dwelling 

Table 211: Risk of hospitalisation at various thresholds of polypharmacy 

Quality assessment Adjusted effects 

Quality 
Number of 
studies 

Study 
design Risk of bias Inconsistency Indirectness Imprecision 

Other, including publication 
bias where possible 

Pooled effect with 95% CIs [if 
meta-analysed] OR 

Effect and CI in single study 

Polypharmacy (≥5 drugs) vs. no polypharmacy (<5 drugs) for predicting hospitalisation (unadjusted HR) [older adults, community-dwelling] 

1 Cohort LOWa 
No serious 

inconsistency 
Serious 

indirectnessb 
Serious 

imprecisionc   None 
Unadjusted HR [95% CI]: 1.00 

[0.78 – 1.28] LOW 

(a) Risk of bias was assessed using QUIPS 
(b) Downgraded once as the majority of the evidence included an indirect population 
(c) Downgraded once as the 95% CI crosses the null line 

J.2.5.2 Living in care facility 

Table 212: Risk of hospitalisation at various thresholds of polypharmacy 

Quality assessment Adjusted effects 

Quality 
Number of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectness Imprecision 

Other, including 
publication bias 
where possible 

Pooled effect with 95% CIs [if meta-
analysed] OR 

Effect and CI in single study 

Polypharmacy (5-9 drugs) vs. no polypharmacy (<5 drugs) for predicting ambulatory care sensitive hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

Serious 
imprecisionc   

None Subhazard RR [95% CI]: 1.10 (0.96 – 1.25) VERY LOW 

Polypharmacy (5-9 drugs) vs. no polypharmacy (<5 drugs) for predicting nursing home sensitive hospitalisation (subhazard RR) [older adults, living in care facility] 
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(a) Risk of bias was assessed using QUIPS 
(b) Downgraded twice as the majority of the evidence included an indirect population and the outcome included unplanned admissions within 1 year of baseline 
(c) Downgraded once as the 95% CI crosses the null line 

J.2.6 Polypharmacy: health-related quality of life 

None. 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.19 (1.07 – 1.33) LOW 

Polypharmacy (5-9 drugs) vs. no polypharmacy (<5 drugs) for predicting ‘unavoidable’ hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.21 (1.09 – 1.33) LOW 

Polypharmacy (10-14 drugs) vs. no polypharmacy (<5 drugs) for predicting ambulatory care sensitive hospitalisation (subhazard RR) [older adults, living in care 
facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.24 (1.09 – 1.42) LOW 

Polypharmacy (10-14 drugs) vs. no polypharmacy (<5 drugs) for nursing home sensitive hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.33 (1.19 – 1.49) LOW 

Polypharmacy (10-14 drugs) vs. no polypharmacy (<5 drugs) for ‘unavoidable’ hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.39 (1.25 – 1.54) LOW 

Polypharmacy (≥15 drugs) vs. no polypharmacy (<5 drugs) for predicting ambulatory care sensitive hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.41 (1.22 – 1.63) LOW 

Polypharmacy (≥15 drugs) vs. no polypharmacy (<5 drugs) for predicting nursing home sensitive hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.42 (1.26 – 1.61) LOW 

Polypharmacy (≥15 drugs) vs. no polypharmacy (<5 drugs) for predicting ‘unavoidable’ hospitalisation (subhazard RR) [older adults, living in care facility] 

1 Cohort LOWa No serious 
inconsistency 

Very serious 
indirectnessb 

No serious 
imprecision 

None Subhazard RR [95% CI]: 1.38 (1.23 – 1.54) LOW 
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J.2.7 Polypharmacy: admission to care facilities  

Table 213: Risk of mortality at various thresholds of polypharmacy 

Quality assessment Adjusted effects 

Quality 
Number of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectness Imprecision 

Other, including 
publication bias 
where possible 

Pooled effect with 95% CIs [if meta-
analysed] OR 

Effect and CI in single study 

Polypharmacy (≥13 drugs) for predicting admission to care facility (unadjusted RR) [older adults, community dwelling] 

1 Cohort 
studies 

LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

 

None Unadjusted RR [95% CI]: 3.31 [3.16 – 
3.46]  

 

MODERATE 

(a) Risk of bias was assessed using QUIPS 
(b) The majority of the evidence included an indirect population 

J.2.8 Polypharmacy: mortality  

J.2.8.1 Prognostic accuracy data  

Table 214: Prognostic accuracy of polypharmacy for predicting mortality 

Quality assessment Prognostic accuracy data Quality 

Number of 
studies 

Study design Risk of bias Inconsistency Indirectness Imprecision Other 
consideration
s, including 
publication 
bias where 
possible 

Sensi
tivity 

Specif
icity 

AUC R
2 

 

Polypharmacy (≥ 5 drugs) vs. no polypharmacy (<5 drugs) for predicting mortality 

1 Cohort studies HIGHa No serious 
inconsistency 

Serious 
indirectnessb 

Not estimable None 0.51 0.65 0.61 - LOW 

(a) Risk of bias was assessed using the PROBAST checklist 
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(b) Downgraded once as the majority of the evidence included an indirect population 

J.2.8.2 Unadjusted data 

Table 215: Risk of mortality at various thresholds of polypharmacy 

Quality assessment Adjusted effects Quality 

Number of 
studies 

Study design Risk of bias Inconsistency Indirectness Imprecision Other 
consideration
s, including 
publication 
bias where 
possible 

Pooled effect with 95% 
CIs [if meta-analysed] OR 

Effect and CI in single 
study 

 

 

Polypharmacy (≥ 5 drugs) vs. no polypharmacy (<5 drugs) for predicting mortality (unadjusted HR) 

2 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None 

 

Unadjusted HR [95% CI]: 
1.87 [1.77 - 1.98] 

 

MODERATE 

1 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None Unadjusted HR [95% CI]: 
2.78 [2.36 – 3.27] 

 

MODERATE 

1 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None Unadjusted HR [95% CI]: 
1.50 [1.14 - 1.98] 

 

MODERATE 

1 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None Unadjusted HR [95% CI]: 
2.87 [2.20 - 3.74] 

 

MODERATE 

(a) Risk of bias was assessed using QUIPS 
(b) The majority of the evidence included an indirect population 

 

Table 216: Risk of mortality with increasing polypharmacy (polypharmacy as a continuous predictor) 

Quality assessment Adjusted effects Quality 

Polypharmacy (≥ 6 drugs) vs. no medication (0 drugs) for predicting mortality (unadjusted HR) 

Polypharmacy (6-9 drugs) vs. no polypharmacy (<5 drugs) for predicting mortality (unadjusted HR) 

Polypharmacy (≥10 drugs) vs. no polypharmacy (<5 drugs)  for predicting mortality (unadjusted HR) 
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Quality assessment Adjusted effects Quality 

Number of 
studies 

Study design Risk of bias Inconsistency Indirectness Imprecision Other 
consideration
s, including 
publication 
bias where 
possible 

Pooled effect with 95% 
CIs [if meta-analysed] OR 

Effect and CI in single 
study 

 

 

Number of drugs for predicting mortality (unadjusted HR) 

2 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision  

None Unadjusted HR [95% CI]: 
1.16 [1.14 – 1.18] 

MODERATE 

2 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None Unadjusted OR [95% CI]: 
1.16 [1.13 – 1.20] 

MODERATE 

1 Cohort LOWa No serious 
inconsistency 

Serious 
indirectnessb 

Not estimable None Unadjusted OR: 1.26 [not 
reported]c 

 

MODERATE 

(a) Risk of bias was assessed using QUIPS 
(b) Downgraded once as the majority of the evidence included an indirect population 
(c) OR calculated by Exp(β coefficient) 

Table 217: Risk of mortality with increasing polypharmacy (polypharmacy as a continuous predictor as assessed using number of drug classes) 

Quality assessment Adjusted effects Quality 

Number of 
studies 

Study design Risk of bias Inconsistency Indirectness Imprecision Other 
consideration
s, including 
publication 
bias where 
possible 

Pooled effect with 95% 
CIs [if meta-analysed] OR 

Effect and CI in single 
study 

 

 

Number of drug classes for predicting mortality (unadjusted HR) 

1 Cohort VERY HIGHa No serious 
inconsistency 

Serious 
indirectnessb 

No serious 
imprecision 

None Unadjusted HR [95% CI]: 
1.19 [1.15 – 1.22] 

VERY LOW 

(a) Risk of bias was assessed using QUIPS; downgraded twice as the majority of evidence was at high risk of bias 
(b) Downgraded once as the majority of the evidence included an indirect population 

Number of drugs for predicting mortality (unadjusted OR) 

Number of drugs for predicting mortality (unadjusted OR) 
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J.3 Frailty 

None.  

J.4 Delivering an approach to care that takes account of multimorbidity 

J.4.1 Treatment burden 

None.  

J.4.2 Ranking 

None.  

J.4.3 Stopping antihypertensive treatment 

Table 218: Clinical evidence profile: stopping versus continuing antihypertensive treatment 

Quality assessment Number of patients Effect Quality Importance 

Cardiovascular mortality (follow-up 52-72 weeks) 

2 Randomise
d trials 

Serious
1 

Very serious2 No serious 
indirectness 

Very 
serious3 

None 1/91  
(1.1%) 

1/57 
(1.8%) 

OR 0.65 (0.04 to 
11.68)4 

6 fewer per 1000 
(from 17 fewer to 

155 more) 

VERY LOW CRITICAL 

Fatal myocardial infarction (follow-up 72 weeks) 

1 Randomise
d trials 

Serious
1 

No serious 
inconsistency 

No serious 
indirectness 

Very 
serious3 

None 1/60  
(1.7%) 

0/26 
(0%) 

OR 4.19 (0.06 to 
299.15)4 

17 more per 1000 
(from 47 fewer to 

81 more) 

VERY LOW CRITICAL 

Number 
of 

studies 
Design 

Risk of 
bias 

Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Other 
consideratio

ns 

Stoppin
g 

Continuing 
antihypertensive 

treatment 

Relative 
(95% CI) 

Absolute 
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Non-fatal myocardial infarction (follow-up 1 years) 

1 Randomise
d trials 

Serious 
a 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 1/31  
(3.2%) 

0/31 
(0%) 

OR 7.39 (0.15 to 
372.38)d 

32 more per 1000 
(from 53 fewer to 

117 more) 

VERY LOW CRITICAL 

Transient ischaemic attack (follow-up 1 year) 

1 Randomise
d trials 

Serious 
a 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 0/31  
(0%) 

1/31 
(3.2%) 

OR 0.14 (0 to 6.82)d 28 fewer per 1000 
(from 32 fewer to 

153 more) 

VERY LOW CRITICAL 

Non-fatal congestive heart failure (follow-up 72 weeks) 

1 Randomise
d trials 

Serious 
a 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 5/60  
(8.3%) 

0/26 
(0%) 

OR 4.5 (0.64 to 31.79)d 83 more per 1000 
(from 5 fewer to 

171 more) 

VERY LOW CRITICAL 

Atrial fibrillation (follow-up 72 weeks) 

1 Randomise
d trials 

Serious 
a 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 1/60  
(1.7%) 

0/26 
(0%) 

OR 4.19 (0.06 to 
299.15)4 

17 more per 1000 
(from 47 fewer to 

81 more) 

VERY LOW CRITICAL 

Right bundle block (follow-up 72 weeks) 

1 Randomise
d trials 

Serious 
a 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 1/60  
(1.7%) 

0/26 
(0%) 

OR 4.19 (0.06 to 
299.15)d 

17 more per 1000 
(from 47 fewer to 

81 more) 

VERY LOW IMPORTAN
T 

Return to hypertension (follow-up 1-2 years; assessed with: number of patients who revert to hypertension) 

2 Randomise
d trials 

Serious 
a 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 60/89  
(67.4%) 

4/56  
(7.1%) 

RR 7.66 (2.97 to 19.71) 476 more per 
1000 (from 141 
more to 1000 

more) 

MODERATE IMPORTAN
T 

Maintaining blood pressure 

1 Randomise
d trials 

Serious 
a 

no serious 
inconsistency 

no serious 
indirectness 

Seriousc none 57/129  
(44.2%) 

147/204  
(72.1%) 

RR 0.61 (0.5 to 0.76) 281 fewer per 
1000 (from 173 

fewer to 360 
fewer) 

LOW IMPORTAN
T 



 

 

G
R

A
D

E tab
le

s 

M
u

ltim
o

rb
id

ity: clin
ical asse

ssm
en

t an
d

 m
an

agem
en

t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

8
8

 

All-cause mortality (critical) – no data 

Stroke  (critical) – no data 

Quality of life (critical) – no data 

Hospitalisation (critical) – no data 

Admission to care facility (critical) – no data 

Falls (important) – no data 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the point estimates varied widely across studies 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(d) Peto OR 
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J.4.4  Stopping drugs for osteoporosis 

Table 219: Clinical evidence profile: stopping versus continuing bisphosphonate treatment 

Quality assessment No of patients Effect Quality Importance 

Clinical fracture (follow-up 3 years; any clinical fracture) 

2 randomised 
trials 

Seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none - - HR 0.95 
(0.67 to 
1.35) 

-c  
VERY LOW 

CRITICAL 

Clinical vertebral fracture (follow-up 3 years) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none - - HR 0.55 
(0.16 to 
1.89) 

-c  
VERY LOW 

CRITICAL 

Clinical vertebral fracture (follow-up 5 years) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

no serious 
indirectness 

Seriousb none - - RR 2.22 
(1.18 to 
4.17) 

-c  
MODERAT

E 

CRITICAL 

Clinical non-vertebral fracture (follow-up 3 years) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none - - HR 1.01 
(0.67 to 
1.52) 

-c  
VERY LOW 

CRITICAL 

Clinical non-vertebral fracture (follow-up 2-5 years) 

3 randomised 
trials 

no serious 
risk of bias 

Seriousd no serious 
indirectness 

Seriousb none - - RR 0.98 
(0.76 to 
1.27) 

-c  
LOW 

CRITICAL 

Morphometric vertebral fracture (follow-up 3-5 years) 

3 randomised Seriousa no serious no serious Seriousb none - - OR 1.36 -c  CRITICAL 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Stoppin
g 

Continuing 
bisphosphonates 

Relative 
(95% CI) 

Absolute 
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trials inconsistency indirectness (0.97 to 
1.91) 

LOW 

Hospitalisation (follow-up 3 years) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 125/437  
(28.6%) 

183/662  
(27.6%) 

RR 1.03 
(0.85 to 
1.25) 

8 more per 1000 
(from 41 fewer to 

69 more) 

 
HIGH 

CRITICAL 

Atypical femur fracture (follow-up 3 years) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 0/486  
(0%) 

0/469  
(0%) 

See 
commente 

-e  
MODERAT

E 

IMPORTAN
T 

Discontinuation of study due to side effects (follow-up 2-3 years) 

4 randomised 
trials 

no serious 
risk of bias 

Seriousd no serious 
indirectness 

very seriousb none 67/1186  
(5.6%) 

94/1401  
(6.7%) 

RR 0.96 
(0.71 to 
1.29) 

3 fewer per 1000 
(from 19 fewer to 

19 more) 

 
VERY LOW 

IMPORTAN
T 

Health related quality of life 

0 - - - - - - - - - -  - 

Functional outcome 

0 - - - - - - - - - -  - 

Falls 

0 - - - - - - - - - -  - 

Pain 

0 - - - - - - - - - -  - 

Admission to care facility 

0 - - - - - - - - - -  - 

GI bleed 
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0 - - - - - - - - - -  - 

Osteonecrosis jaw 

0 - - - - - - - - - -  - 

(a) Downgraded once if the majority of evidence was at high risk of bias and twice if the majority of the evidence was at very high risk of bias 
(b) Downgraded once if the CI crossed one MID and twice if the CI crossed two MIDs 
(c) Not calculated as (adjusted) raw data was not reported 
(d) Downgraded once if I2 >50% and/or there was serious variation in point estimates, and twice if I2 >75% and/or there was very serious variation in point estimates 
(e) Not calculated as zero events in both groups  

J.4.5 Stopping statins 

Table 220: Clinical evidence profile – stopping statins versus continuing  

Quality assessment No of patients Effect Quality Importance 

Quality of life - Total (follow-up 20 weeks; measured with: MacGill (0-10) area under the curve at 20 weeks; range of scores: 0-10; Better indicated by higher values) 

1 randomised 

trials 

Seriousa no serious 

inconsistency 

no serious 

indirectness 

serious 

imprecision 

none 189 192 - MD 0.26 higher (0.02 to 0.5 higher)  

LOW 

CRITICAL 

All-cause mortality (time to event) (follow-up median 18 weeks) 

1 randomised 

trials 

Seriousa no serious 

inconsistency 

no serious 

indirectness 

very seriousb none 88/189  

(46.6%) 

98/192  

(51%) 

HR 0.95 (0.7 to 

1.28) 

18 fewer per 1000 (from 117 fewer to 89 

more) 

 

VERY 

LOW 

CRITICAL 

Cardiovascular-related events (follow-up median 18 weeks) 

1 randomised 

trials 

Seriousa no serious 

inconsistency 

no serious 

indirectness 

very seriousb none 13/182  

(7.1%) 

11/189  

(5.8%) 

RR 1.23 (0.56 to 

2.67) 

13 more per 1000 (from 26 fewer to 97 

more) 

 

VERY 

LOW 

CRITICAL 

Hospitalisation – no data 

Cardiovascular mortality – no data 

No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other considerations Stop statins Continue statins 
Relative 

(95% CI) 
Absolute 
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Stroke – no data 

Admission to care home – no data 

Myalgia – no data 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias  
(b) Downgraded by one increment if the confidence interval crossed one MID or by two increments if the confidence interval crossed both MIDs 
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J.5 Interventions 

J.5.1 Models of care 

J.5.1.1 Models of care  

Table 221: Clinical evidence profile: interventions versus usual care – Alkema 2007 

Quality assessment No. of patients Effect Quality 
Importanc

e 

Mortality (died during total study) (follow-up mean 24 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

Seriousb none none 51/377  
(13.5%) 

90/404  
(22.3%) 

RR 0.61 (0.44 
to 0.83) 

87 fewer per 1000 (from 38 
fewer to 125 fewer) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at a high risk of bias, and downgraded by 2 increments if the majority of the evidence was at a very high risk of bias 
(b) Downgraded by 1 or 2 increments because the majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 

Table 222: Clinical evidence profile: interventions versus usual care – Beck 1997 

Quality assessment No of patients Effect Quality 
Importanc

e 

Mortality (follow-up 12 months) 

1 randomised 
trials 

no serious risk 
of bias 

no serious 
inconsistency 

Seriousa Seriousb none 5/160  
(3.1%) 

9/161  
(5.6%) 

RR 0.56 (0.19 
to 1.63) 

25 fewer per 1000 (from 
45 fewer to 35 more) 

 
LOW 

CRITICAL 

Unscheduled care (urgent care visits per patient) (follow-up 12 months; Better indicated by lower values) 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Alkema 
2007 

Contro
l 

Relative 
(95% CI) 

Absolute 
  

No of 
studies 

Design Risk of bias Inconsistency 
Indirectnes

s 
Imprecision 

Other 
considerations 

Beck 
1997 

Contro
l 

Relative 
(95% CI) 

Absolute 
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1 randomised 
trials 

Seriousc no serious 
inconsistency 

Seriousa no serious 
imprecisionb 

none 160 161 - MD 0.06 lower (0.23 lower 
to 0.11 higher) 

 
LOW 

CRITICAL 

Unscheduled care (emergency care visits per patient) (follow-up 12 months; Better indicated by lower values) 

1 randomised 
trials 

Seriousc no serious 
inconsistency 

Seriousa no serious 
imprecisionb 

none 160 161 - MD 0.26 lower (0.54 lower 
to 0.02 higher) 

 
LOW 

CRITICAL 

Unscheduled care (proportion of patients hospitalised) (follow-up 12 months; Better indicated by lower values) 

1 randomised 
trials 

Seriousc no serious 
inconsistency 

Seriousa no serious 
imprecisionb 

none 160 161 - MD 0.07 lower (0.14 lower 
to 0 higher) 

 
LOW 

CRITICAL 

(a) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments)  
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs  
(c) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 

Table 223: Clinical evidence profile: interventions versus usual care – Berglund 2015 

Quality assessment No of patients Effect Quality 
Importanc

e 

Mortality (follow-up 12 months) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

Seriousb Seriousc none 14/83  
(16.9%) 

9/76  
(11.8%) 

RR 1.42 (0.65 
to 3.1) 

50 more per 1000 (from 41 
fewer to 249 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments)  
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

 

Table 224: Clinical evidence profile: interventions versus usual care – Bouman 2008 

Quality assessment No of patients Effect Quality 
Importanc

e 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Berglund 

2015 
Contro

l 
Relative 
(95% CI) 

Absolute 
  



 

 

G
R

A
D

E tab
le

s 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
4

9
5

 

Mortality (follow-up 18 months) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

seriousb seriousc none 29/160  
(18.1%) 

23/170  
(13.5%) 

RR 1.34 (0.81 
to 2.22) 

46 more per 1000 (from 26 
fewer to 165 more) 

 
VERY 
LOW 

CRITICAL 

Length of hospital stay (days per patient) (follow-up 18 months; Better indicated by higher values) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

seriousb no serious 
imprecisionc 

none 160 170 - MD 0.40 lower (4.3 lower 
to 3.5 higher) 

 
LOW 

CRITICAL 

Unscheduled care (hospital admissions) (follow-up 18 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

Seriousb seriousc none 80/160  
(50%) 

71/170  
(41.8%) 

RR 1.20 (0.95 
to 1.52) 

84 more per 1000 (from 21 
fewer to 217 more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (nursing home admissions) (follow-up 18 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 10/160  
(6.3%) 

11/170  
(6.5%) 

RR 0.97 (0.42 
to 2.21) 

2 fewer per 1000 (from 38 
fewer to 78 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias  
(b) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments)  
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

 

Table 225: Clinical evidence profile: interventions versus usual care – Courtney 2009 

Quality assessment No. of patients Effect 

Quality 
Importanc

e 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Courtney 

2009 
Contro

l 
Relative 
(95% CI) 

Absolute 

Unscheduled care (emergency hospital readmission) (follow-up mean 6 months) 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Bouman 

2008 
Contro

l 
Relative 
(95% CI) 

Absolute 
  

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none - - OR 0.14 (0.04 
to 0.45) 

-3  
LOW 

CRITICAL 
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Unscheduled care (emergency GP visits) (follow-up mean 6 months) 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 
(c) Multivariate analysis with no adjusted raw data 

Table 226: Clinical evidence profile: interventions versus usual care – Eklund 2013 

Quality assessment 
No. of 

patients 
Effect Quality 

Importanc
e 

Mortality (follow-up 12 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 30/85  
(35.3
%) 

18/76  
(23.7%) 

RR 1.49 
(0.91 to 

2.45) 

116 more per 1000 (from 21 
fewer to 343 more) 

 
VERY 
LOW 

CRITICAL 

Functional outcomes (any improvement in ADL) (follow-up 12 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 33/85  
(38.8
%) 

18/76  
(23.7%) 

RR 1.64 
(1.01 to 

2.66) 

152 more per 1000 (from 2 
more to 393 more) 

 
VERY 
LOW 

CRITICAL 

Functional outcomes (any worsening in ADL) (follow-up 12 months) 

1 randomised 
trials 

very 
serious1 

no serious 
inconsistency 

seriousb seriousc none 32/85  
(37.6
%) 

36/76  
(47.4%) 

RR 0.79 
(0.55 to 

1.14) 

99 fewer per 1000 (from 213 
fewer to 66 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at a high risk of bias, and downgraded by 2 increments if the majority of the evidence was at a very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population (downgraded by 1 increment) or a very indirect population (downgraded by 2 

increments) 
(c) Downgraded by 1 increment if the confidence interval crossed one 1 MID or by 2 increments if the confidence interval crossed both MIDs 

Table 227: Clinical evidence profile: interventions versus usual care – Ell 2010 

Quality assessment No. of Effect Quality Importanc

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 15/58  
(25.9%) 

43/64  
(67.2%) 

RR 0.38 (0.24 
to 0.61) 

417 fewer per 1000 (from 
262 fewer to 511 fewer) 

 
VERY 
LOW 

CRITICAL 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Ell 
2010 

Contro
l 

Relative 
(95% 
CI) 

Absolute 
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patients e 

HRQoL (SF12 mental) (follow-up mean 18 months; measured with: HRQoL: SF12 mental component; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousb none 194 193 - MD 1.61 higher (0.77 lower 
to 3.99 higher) 

 
VERY 
LOW 

CRITICAL 

HRQoL (SF12 physical) (follow-up mean 18 months; measured with: HRQoL: SF12 physical component; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousb none 194 193 - MD 1.28 lower (3.53 lower 
to 0.97 higher) 

 
VERY 
LOW 

CRITICAL 

Functional outcome (scale of functional impairment) (follow-up mean 18 months; measured with: Sheehan Disability Scale of functional impairment; range of scores: 1-10; Better 
indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 194 193 - MD 0.1 higher (0.5 lower to 
0.7 higher) 

 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at a high risk of bias, and downgraded by 2 increments if the majority of the evidence was at a very high risk of bias 
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

Table 228: Clinical evidence profile: interventions versus usual care – Hogg 2009 

Quality assessment No. of patients Effect Quality Importance 

Health-related quality of life (SF36 physical) (follow-up mean 15 months; measured with: HRQuality of life: SF36 physical component; range of scores: 0-100; Better indicated by 
higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 109 114 - MD 1.6 higher (0.85 lower 
to 4.05 higher) 

 
VERY 
LOW 

CRITICAL 

Health-related quality of life (SF36 mental) (follow-up mean 15 months; measured with: HRQuality of life: SF36 mental component; range of scores: 0-100; Better indicated by higher 
values) 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Ell 
2010 

Contro
l 

Relative 
(95% 
CI) 

Absolute 
  

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Hogg 
2009 

Contro
l 

Relative 
(95% CI) 

Absolute 
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1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 109 114 - MD 1.1 lower (3.75 lower 
to 1.55 higher) 

 
VERY 
LOW 

CRITICAL 

Health-related quality of life (total no days unhealthy in last 30 days) (follow-up mean 15 months; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb very seriousc none 112 116 - MD 1.4 lower (4.54 lower 
to 1.74 higher) 

 
VERY 
LOW 

CRITICAL 

Mortality (follow-up mean 15 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc  none 3/120  
(2.5%) 

0/121  
(0%) 

RR 7.06 (0.37 to 
135.18) 

-  
VERY 
LOW 

CRITICAL 

Unscheduled care (average no of ED visits) (follow-up mean 15 months; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 120 121 - MD 0.1 lower (0.37 lower 
to 0.17 higher) 

 
LOW 

CRITICAL 

Unscheduled care (average no of hospital admission) (follow-up mean 15 months; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousa,b no serious 
imprecision 

none 120 121 - MD 0.06 lower (0.31 
lower to 0.19 higher) 

 
LOW 

CRITICAL 

Patient/Carer treatment burden (caregiver burden) (follow-up mean 15 months; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 61 68 - MD 5 lower (8.59 to 1.41 
lower) 

 
LOW 

IMPORTAN
T 

(a) Downgraded by 1 increment if the majority of the evidence was at a high risk of bias, and downgraded by 2 increments if the majority of the evidence was at a very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 
(c) Downgraded by 1 increment if the confidence interval crossed on MID or by 2 increments if the confidence interval crossed both MIDs 

Table 229: Clinical evidence profile: interventions versus usual care – Metzelthin 2013 

Quality assessment No. of patients Effect Quality 
Importanc

e 

Functional outcome (GARS - ADL subscale, 11-44, higher is worse outcome) (follow-up 2 years; range of scores: 11-44; Better indicated by lower values) 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Naylor 
2004 

Contro
l 

Relative 
(95% CI) 

Absolute 
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1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 193 153 - MD 0.77 higher (0.05 lower 
to 1.59 higher) 

 
VERY 
LOW 

CRITICAL 

Functional outcome (GARS - IADL subscale, 7-28, higher is worse outcome) (follow-up 2 years; range of scores: 7-28; Better indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 193 153 - MD 0.40 higher (0.54 lower 
to 1.34 higher) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 

 

Table 230: Clinical evidence profile: interventions versus usual care – Naylor 2004 

Quality assessment No. of patients Effect Quality 
Importanc

e 

Quality of life (Minnesota Living with Heart Failure Questionnaire) (follow-up mean 12 months; measured with: Minnesota Living with Heart Failure Questionnaire; range of scores: 0-
105; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 75 74 - MD 0.2 higher (0.36 lower 
to 0.76 higher) 

 
VERY 
LOW 

CRITICAL 

Mortality (follow-up mean 12 weeks) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 11/118  
(9.3%) 

13/121  
(10.7%) 

RR 0.87 (0.41 
to 1.86) 

14 fewer per 1000 (from 63 
fewer to 92 more) 

 
VERY 
LOW 

CRITICAL 

Functional Status (Functional status score) (follow-up mean 12 months; measured with: The Enforced Social Dependency Scale; range of scores: 12-72; Better indicated by lower 
values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousa seriousc none 76 71 - MD 0.2 higher (0.3 lower to 
0.7 higher) 

 
VERY 
LOW 

CRITICAL 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Naylor 
2004 

Contro
l 

Relative 
(95% CI) 

Absolute 
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Patient & Carer Satisfaction (Patient satisfaction) at 6 weeks (follow-up 12 weeks; range of scores: 44-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 92 91 - MD 5.3 higher (2.28 to 8.32 
higher) 

 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDS 

Table 231: Clinical evidence profile: interventions versus usual care – Sandberg 2015 

Quality assessment No of patients Effect Quality Importance 

Mortality (follow-up 12 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 10/80  
(12.5%) 

3/73  
(4.1%) 

RR 3.04 (0.87 to 
10.62) 

84 more per 1000 (from 5 fewer to 395 
more) 

 
VERY 
LOW 

CRITICAL 

Length of hospital stay (days per patient) (follow-up 12 months; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 80 73 - MD 0.55 higher (3.77 lower to 4.87 higher)  
LOW 

CRITICAL 

Unscheduled care (hospital admissions per patient) (follow-up 12 months; Better indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 80 73 - MD 0.01 higher (0.25 lower to 0.27 higher)  
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDS 

Table 232: Clinical evidence profile: interventions versus usual care – Slaets 1997 

Quality assessment No. of patients Effect Quality Importance 

No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other considerations Sandberg 2015 Control 
Relative 
(95% CI) 

Absolute 
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Mortality at unclear time point 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousa seriousb none 18/140  
(12.9%) 

5/97  
(5.2%) 

RR 2.49 (0.96 to 
6.49) 

77 more per 1000 (from 2 
fewer to 283 more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (hospital readmission) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousa seriousb none 24/138 
(17.4%) 

29/97 
(29.9%) 

RR 0.58 (0.36 to 
0.93)  

 

126 fewer per 1000 (from 
21 fewer to 191 fewer) 

 
VERY 
LOW

IMPORTAN
T 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

Table 233: Clinical evidence profile: interventions versus usual care – Sommers 2000 

Quality assessment No. of patients Effect Quality 
Importanc

e 

Mortality (follow-up mean 24 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousc none 24/280  
(8.6%) 

26/263  
(9.9%) 

OR 0.63 (0.41 
to 0.97) 

-  
VERY 
LOW 

CRITICAL 

Unscheduled care (hospital admissions per year) (follow-up mean 24 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousc none 94/383  
(24.5%) 

118/35
1  

(33.6%) 

RR 0.72 (0.51 
to 1.02) 

94 fewer per 1000 (from 
165 fewer to 7 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDS 

 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Slaets 
1997 

Control 
Relative 
(95% CI) 

Absolute 
  

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Sommers 
2000 

Control 
Relative 
(95% CI) 

Absolute 
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J.5.1.2 Models of care including a self-management component 

Table 234: Clinical evidence profile: interventions versus usual care – Behm 2014 

Quality assessment No of patients Effect 

Quality Importance 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Behm 
2014 

Control 
Relative 
(95% CI) 

Absolute 

Quality of life - single visit vs control - deterioration in self-rated health by SF-36 (follow-up 24 months) 

1 randomised 
trials 

Seriousa no serious 
inconsistency 

seriousb seriousc none 42/174  
(24.1%) 

33% OR 0.64 (0.38 
to 1.07) 

90 fewer per 1000 (from 172 
fewer to 15 more) 

 
VERY 
LOW 

CRITICAL 

1 randomised trials seriousa no serious inconsistency seriousb very seriousc none 55/171  
(32.2%) 

33% OR 0.95 (0.57 to 1.57) 11 fewer per 1000 (from 111 fewer to 106 more)  
VERY LOW 

CRITICAL 

1 randomised trials seriousa no serious inconsistency seriousb seriousc none 17/174  
(9.8%) 

21% OR 0.43 (0.22 to 0.84) 107 fewer per 1000 (from 27 fewer to 155 fewer)  
VERY LOW 

CRITICAL 

1 randomised trials seriousc no serious inconsistency seriousb no serious imprecision none 12/171  
(7%) 

21% OR 0.28 (0.14 to 0.59) 141 fewer per 1000 (from 74 fewer to 174 fewer)  
LOW 

CRITICAL 

1 randomised trials seriousc no serious inconsistency seriousb no serious imprecision none 19/174  
(10.9%) 

29% OR 0.30 (0.16 to 0.56) 181 fewer per 1000 (from 104 fewer to 229 fewer)  
LOW 

CRITICAL 

1 randomised trials seriousc no serious inconsistency seriousb no serious imprecision none 24/171  
(14%) 

29% OR 0.40 (0.22 to 0.72) 150 fewer per 1000 (from 63 fewer to 208 fewer)  
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDS 

Quality of life - group meetings vs control - deterioration in self-rated health by SF-36 (follow-up 24 months) 

Quality of life - single visit vs control - deterioration in satisfaction with physical health (follow-up 24 months) 

Quality of life - group meetings vs control - deterioration in satisfaction with physical health (follow-up 24 months) 

Quality of life - single visit vs control - deterioration in satisfaction with psychological health (follow-up 24 months) 

Quality of life - group vs control - deterioration in satisfaction with psychological health (follow-up 24 months) 
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Table 235: Clinical evidence profile: interventions versus usual care – Boult 2008 

Quality assessment No. of patients Effect Quality Importance 

Health-related quality of life (SF-36 physical) at 32 months (follow-up mean 6 months; measured with: SF36; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 408 359 - MD 1.31 lower (3.02 
lower to 0.4 higher) 

 
VERY 
LOW 

CRITICAL 

Health-related quality of life (SF-36 mental) at 32 months (follow-up mean 6 months; measured with: SF36; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 408 359 - MD 1.05 higher (1.06 
lower to 3.16 higher) 

 
VERY 
LOW 

CRITICAL 

Mortality at 32 months (follow-up mean 6 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 28/485  
(5.8%) 

24/419  
(5.7%) 

RR 0.88 (0.59 
to 1.31) 

7 fewer per 1000 (from 
23 fewer to 18 more) 

 
VERY 
LOW 

CRITICAL 

Patient satisfaction (PACIC) at 32 months (follow-up mean 6 months; Better indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 408 359 - MD 0.27 higher (0.08 
to 0.46 higher) 

 
VERY 
LOW 

CRITICAL 

Patient satisfaction ('very satisfied' with regular healthcare) at 32 months (follow-up mean 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb seriousc none 408 359 OR 1.50 (0.77 
to 2.90) 

-d  
VERY 
LOW 

CRITICAL 

Unscheduled care (emergency department visits) at 6-8 months (follow-up mean 6 months; Better indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 408 359 OR 1.04 (0.81 
to 1.34) 

-d  
VERY 
LOW 

CRITICAL 

Continuity of care (integration subscale) at 32 months (follow-up mean 6 months; Better indicated by lower values) 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Boult 2008 (Boyd 
2010, Boult 2011) 

Contro
l 

Relative 
(95% CI) 

Absolute 
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1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb very seriousc none 408 359 - MD 2.79 higher (0.97 
lower to 6.55 higher) 

 
VERY 
LOW 

IMPORTAN
T 

Continuity of care (communication subscale) at 32 months (follow-up mean 6 weeks; Better indicated by lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb very seriousc none 408 359 - MD 2.97 higher (0.68 
lower to 6.62 higher) 

 
VERY 
LOW 

IMPORTAN
T 

Continuity of care (same day access to GP) at 32 months (follow-up mean 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb very seriousc none 408 359 OR 1.20 (0.65 
to 2.22) 

-d  
VERY 
LOW 

IMPORTAN
T 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population  
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(d) Multivariate analysis with no adjusted raw data 

Table 236: Clinical evidence profile: interventions versus usual care – Chow 2015 

Quality assessment No of patients Effect Quality 
Importanc

e 

Health related quality of life - phone vs control - mental (follow-up 12 weeks; measured with: SF-36 mental; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 96 98 - MD 1.2 higher (1.5 lower 
to 3.9 higher) 

 
LOW 

CRITICAL 

Health related quality of life - phone vs control - physical (follow-up 12 weeks; measured with: SF-36 physical; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 96 98 - MD 3.3 higher (1.2 to 5.4 
higher) 

 
LOW 

CRITICAL 

Health related quality of life - visit vs phone - mental (follow-up 12 weeks; measured with: SF-36 mental; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 87 96 - MD 0.7 higher (1.89 lower 
to 3.29 higher) 

 
LOW 

CRITICAL 

Health related quality of life - visit vs phone - physical (follow-up 12 weeks; measured with: SF-36 physical; range of scores: 0-100; Better indicated by higher values) 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Chow 
2014 

Contro
l 

Relative 
(95% 
CI) 

Absolute 
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1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecisionb 

none 87 96 - MD 0.2 lower (2.37 lower 
to 1.97 higher) 

 
MODERAT

E 

CRITICAL 

Health related quality of life - visit vs control - mental (follow-up 12 weeks; measured with: SF-36 mental; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 87 98 - MD 1.9 higher (0.18 lower 
to 3.98 higher) 

 
LOW 

CRITICAL 

Health related quality of life - visit vs control - physical (follow-up 12 weeks; measured with: SF-36 physical; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 87 98 - MD 3.1 higher (0.98 to 
5.22 higher) 

 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias  
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

Table 237: Clinical evidence profile: interventions versus usual care – Coburn 2012 

Quality assessment No. of patients Effect Quality 
Importanc

e 

Mortality (follow-up mean 4.2 years) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none -d -d HR 0.73 (0.55 to 
0.97) 

-d  
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(d) Multivariate analysis with no adjusted raw data 

Table 238: Clinical evidence profile: interventions versus usual care – Gitlin 2006 

Quality assessment No. of patients Effect 
Qualit

y 
Importanc

e 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecisio
n 

Other 
considerations 

Coburn 
2012 

Contro
l 

Relative 
(95% CI) 

Absolut
e 

  

No. of 
studies 

Design Risk of bias Inconsistency 
Indirectnes

s 
Imprecision 

Other 
considerations 

Giltin 2006 (Gitlin 
2009, Gitlin 2006A) 

Contro
l 

Relative 
(95% CI) 

Absolute 
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Survival - 2 years (follow-up mean 24 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousa no serious 
imprecision 

none -c -c HR 0.39 (0.18 
to 0.86) 

-c  
MODE
RATE 

CRITICAL 

Survival - 3 years (follow-up mean 36 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousa seriousb none -c -c HR 0.74 (0.45 
to 1.23) 

-c  
LOW 

CRITICAL 

Survival - 4 years (follow-up mean 48 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousa seriousb none -c -c HR 0.76 (0.49 
to 1.2) 

-c  
LOW 

CRITICAL 

Function - ADL (all adjusted MD) (follow-up mean 6 months; range of scores: 1-5; Better indicated by lower values) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousa no serious 
imprecision 

none 154 146 - MD 0.1 lower (0.22 
lower to 0.02 higher) 

 
LOW 

CRITICAL 

Function - IADL (follow-up mean 6 months; range of scores: 1-5; Better indicated by higher values) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousa no serious 
imprecision 

none 154 146 - MD 0.12 lower (0.27 
lower to 0.03 higher) 

 
LOW 

CRITICAL 

Function - Mobility (follow-up mean 6 months; range of scores: 1-5; Better indicated by lower values) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousa no serious 
imprecision 

none 154 146 - MD 0.14 lower (0.29 
lower to 0.01 higher) 

 
LOW 

CRITICAL 

(a) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(c) Multivariate analysis with no adjusted raw data 
(d) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 

Table 239: Clinical evidence profile: interventions versus usual care – Katon 2010 

Quality assessment No. of patients Effect Quality 
Importanc

e 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Katon 2010 
(Von Kroff 

2012) 

Contro
l 

Relative 
(95% CI) 

Absolute 
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Health-related quality of life (Global quality of life rating) (follow-up mean 12 months; measured with: health related quality of life; range of scores: 0-10; Better indicated by higher 
values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 92 92 - MD 0.8 higher (3.11 
lower to 4.71 higher) 

 
LOW 

CRITICAL 

Mortality at 12 months (follow-up mean 12 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousb none 1/106  
(0.94%) 

2/108  
(1.9%) 

RR 0.51 
(0.05 to 5.53) 

9 fewer per 1000 (from 
18 fewer to 84 more) 

 
VERY 
LOW 

CRITICAL 

Functional outcome (Sheehan social role disability scale) (follow-up mean 12 months; measured with: Sheehan social role disability scale; range of scores: 0-10; Better indicated by 
lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousb none 92 92 - MD 0.7 lower (1.55 
lower to 0.15 higher) 

 
VERY 
LOW 

CRITICAL 

Functional outcome (WHODAS-2 activities of daily living) (follow-up mean 12 months; measured with: WHODAS-2 activities of daily living; range of scores: 0-4; Better indicated by 
lower values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 92 92 - MD 0 higher (3.07 lower 
to 3.07 higher) 

 
LOW 

CRITICAL 

Patient & Carer Satisfaction(as assessed by the number of patients satisfied with care for diabetes, heart disease or both) (follow-up mean 12 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

seriousb none 79/92  
(85.9%) 

62/88  
(70.5%) 

RR 1.22 
(1.04 to 1.43) 

155 more per 1000 
(from 28 more to 303 

more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (proportion hospitalised, at least one hospitalisation) (follow-up mean 12 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

very seriousb none 27/106  
(25.5%) 

23/108  
(21.3%) 

RR 1.20 
(0.73 to 1.95) 

43 more per 1000 (from 
58 fewer to 202 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

Table 240: Clinical evidence profile: interventions versus usual care – Legrain 2011 

Quality assessment No. of patients Effect Quality Importanc
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e 

Mortality (follow-up mean 6 weeks) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousc seriousb none 56/317  
(17.7%) 

65/348  
(18.7%) 

RR 0.86 (0.62 
to 1.19) 

26 fewer per 1000 (from 71 
fewer to 35 more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (attended emergency department) (follow-up mean 6 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousc very 
seriousb 

none 19/317  
(6%) 

22/348  
(6.3%) 

RR 0.95 (0.52 
to 1.72) 

3 fewer per 1000 (from 30 
fewer to 46 more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (readmission to acute geriatric unit) (follow-up mean 6 months) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousc seriousb none 103/317  
(32.5%) 

133/34
8  

(38.2%) 

RR 0.85 (0.69 
to 1.05) 

57 fewer per 1000 (from 118 
fewer to 19 more) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(c) Downgraded by 1 or 2 increments because: the majority of the evidence included an indirect population 

 

 

J.5.2 Holistic assessment 

J.5.2.1 Holistic assessment inpatient - Ward 

Table 241: Clinical evidence profile: Holistic assessment (ward) versus usual care 

Quality assessment No of patients Effect Quality 
Importanc

e 

No. of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Legrain 

2011 
Control 

Relative 
(95% CI) 

Absolute 
  

No of 
studies 

Design Risk of bias Inconsistency 
Indirectnes

s 
Imprecision 

Other 
considerations 

Holistic 
assessment 
versus usual 

care  

Control 
Relative 
(95% CI) 

Absolute 
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Health-related quality of life (SF36) - Physical functioning (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by 
higher values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb seriousc none 696 692 - MD 2.3 higher (1.4 to 
3.2 higher) 

 
LOW 

CRITICAL 

Health-related quality of life (SF36) - Physical limitations (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by 
higher values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb seriousc none 696 692 - MD 1.2 lower (4.02 
lower to 1.62 higher) 

 
LOW 

CRITICAL 

Health-related quality of life (SF36) - Emotional limitations (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated 
by higher values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb no serious 
imprecision 

none 696 692 - MD 1.9 higher (0.99 to 
2.81 higher) 

 
MODER

ATE 

CRITICAL 

Health-related quality of life (SF36) - Bodily pain (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by higher 
values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb no serious 
imprecision 

none 696 692 - MD 1 lower (2.04 lower 
to 0.04 higher) 

 
MODER

ATE 

CRITICAL 

Health-related quality of life (SF36) - Energy (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by higher 
values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb no serious 
imprecision 

none 696 692 - MD 4.4 higher (4.04 to 
4.76 higher) 

 
MODER

ATE 

CRITICAL 

Health-related quality of life (SF36) - Mental health (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by higher 
values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb no serious 
imprecisionc 

none 696 692 - MD 5.5 higher (5.06 to 
5.94 higher) 

 
MODER

ATE 

CRITICAL 

Health-related quality of life (SF36) - Social activity (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by 
higher values) 
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1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb seriousc none 696 692 - MD 1.9 higher (0.33 to 
3.47 higher) 

 
LOW 

CRITICAL 

Health-related quality of life (SF36) - General health (follow-up mean 12 months; measured with: 36-item Short-Form General Health ; range of scores: 0-100; Better indicated by 
higher values) 

1 randomised 
trials 

no serious 
risk of bias 

no inconsistency seriousb no serious 
imprecisionc 

none 696 692 - MD 3.8 higher (3.13 to 
4.47 higher) 

 
MODER

ATE 

CRITICAL 

Mortality (end of follow up) (follow-up 1-24 months) 

17 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb seriousc none 701/3269  
(21.4%) 

716/344
0  

(20.8%) 

RR 0.99 (0.9 
to 1.08) 

2 fewer per 1000 (from 
21 fewer to 17 more) 

 
VERY 
LOW 

CRITICAL 

Functional outcomes (activities of daily living) (follow-up 6-12 months; Better indicated by lower values) 

4 randomised 
trials 

very seriousd no serious 
inconsistency 

seriousb seriousc none 535 432 - SMD 0.11 higher (0.03 
lower to 0.24 higher) 

 
VERY 
LOW 

CRITICAL 

Functional outcomes (improving ADLs)(follow-up at discharge) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 111/326  
(34%) 

78/324  
(24.1%) 

RR 1.41 
(1.11 to 1.81) 

99 more per 1000 (from 
26 more to 195 more) 

 
LOW

CRITICAL 

Functional outcomes (worsening ADLs)(follow-up at discharge) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 52/326  
(16%) 

68/324  
(21%) 

RR 0.76 
(0.55 to 1.05) 

50 fewer per 1000 
(from 94 fewer to 10 

more) 

 
LOW

CRITICAL 

Functional outcomes (independent in at least 2 ADL)(follow-up 24 months) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb seriousc none 28/63  
(44.4%) 

20/60  
(33.3%) 

RR 1.33 
(0.85 to 2.10) 

110 more per 1000 
(from 50 fewer to 367 

more) 

 
VERY 
LOW

CRITICAL 

Functional outcomes (dependent in ADL, Barthel <12)(follow-up 12 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb very seriousc none 18/72  
(25%) 

14/61  
(23%) 

RR 1.09 
(0.59 to 2.00) 

21 more per 1000 (from 
94 fewer to 230 more) 

 
VERY 

CRITICAL 
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LOW

Functional outcomes (dependent in ADL, Barthel <12)(follow-up 12 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb very seriousc none 32/72  
(44.4%) 

26/59  
(44.1%) 

RR 1.01 
(0.69 to 1.48) 

21 more per 1000 (from 
94 fewer to 230 more) 

 
VERY 
LOW

CRITICAL 

Patient & carer satisfaction (family/resident satisfaction) (follow-up mean 6 months) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb seriousc none 19/20  
(95%) 

14/24  
(58.3%) 

RR 1.63 
(1.14 to 2.32) 

367 more per 1000 
(from 82 more to 770 

more) 

 
VERY 
LOW 

CRITICAL 

Patient & carer satisfaction (caregiver satisfaction) (follow-up mean 12 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb seriousc none 160 173 - MD 3 higher (0.96 to 
5.04 higher) 

 
VERY 
LOW 

CRITICAL 

Patient & carer satisfaction (patient) (follow-up mean 12 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb no serious 
imprecision 

none 480 478 - MD 3 higher (0.91 to 
5.09 higher) 

 
LOW 

CRITICAL 

Length of stay (follow-up 3-12 months; Better indicated by lower values) 

9 randomised 
trials 

very seriousd Very seriousa seriousb very seriousc none 2015 1938 - MD 1.41 higher (1.14 
lower to 3.95 higher) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (emergency department presentations) (follow-up mean 6 months) 

1 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb seriousc none 19/57  
(33.3%) 

28/59  
(47.5%) 

RR 0.7 (0.45 
to 1.11) 

142 fewer per 1000 
(from 261 fewer to 52 

more) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (hospital readmissions) (follow-up 1-24 months) 

8 randomised 
trials 

seriousd no serious 
inconsistency 

seriousb no serious 
imprecision 

none - - OR 1.01 
(0.87 to 1.17) 

-e  
LOW 

CRITICAL 

Admission to care facility (follow-up 1-24 months) 
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14 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none - - OR 0.73 
(0.64 to 0.83) 

-e  
MODER

ATE 

CRITICAL 

Carer treatment burden (poor self-rated physical health) (follow-up 3 months) 

1 randomised 
trials 

serious4 no serious 
inconsistency 

seriousb seriousc none - - OR 0.51 
(0.29 to 0.90) 

-e  
VERY 
LOW 

IMPORTAN
T 

Carer treatment burden (poor self-rated emotional health) (follow-up 3 months) 

1 randomised 
trials 

serious4 no serious 
inconsistency 

seriousb seriousc none - - OR 0.77 
(0.49 to 1.21) 

-e  
VERY 
LOW 

IMPORTAN
T 

(a) Downgraded by 1/2 increments because: Heterogeneity, I2=50% 
(b) Downgraded by 1/2 increments because the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDS 
(d) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(e) Could not be calculated as adjusted raw data was not provided 

J.5.2.2 Holistic assessment inpatient - Team 

Table 242: Clinical evidence profile: Holistic assessment (team) versus usual care 

Quality assessment No of patients Effect Quality Importance 

Health-related quality of life (EQ-5D) (follow-up mean 90 days; measured with: EQ-ED; range of scores: 0-1; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 146 139 - MD 0 higher (0.07 
lower to 0.07 higher) 

 
LOW 

CRITICAL 

Mortality (end of follow up) (follow-up mean 1-12 months) 

9 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 499/2387  
(20.9%) 

415/203
1  

(20.4%) 

RR 0.99 
(0.88 to 1.11) 

0 fewer per 1000 (from 
16 fewer to 18 more) 

 
VERY 
LOW 

CRITICAL 

No of 
studies 

Design Risk of bias Inconsistency 
Indirectnes

s 
Imprecision 

Other 
considerations 

Holistic 
assessment 
versus usual 
care TEAM 

Control 
Relative 
(95% CI) 

Absolute 
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Mortality (time to mortality, HR) (follow-up mean 90 days) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none - - HR 1.22 
(0.57 to 2.61) 

-d  
VERY 
LOW 

CRITICAL 

Functional outcomes (activities of daily living) (follow-up mean 12 months; Better indicated by lower values) 

2 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 167 162 - MD 0.25 lower (0.76 
lower to 0.26 higher) 

 
LOW 

CRITICAL 

Functional outcomes (Barthel) (follow-up mean 90 days) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb very seriousc none - - OR 1.25 
(0.72 to 2.17) 

-d  
VERY 
LOW 

CRITICAL 

Functional outcomes (Katz ADL improved) (follow-up mean 12 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb very seriousc none 18/97  
(18.6%) 

21/97  
(21.6%) 

RR 0.86 
(0.49 to 1.51) 

30 fewer per 1000 
(from 110 fewer to 110 

more) 

 
VERY 
LOW 

CRITICAL 

Functional outcomes (Five-item OARS IADL improved) (follow-up mean 12 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 18/97  
(18.6%) 

9/97  
(9.3%) 

RR 2 (0.95 to 
4.23) 

93 more per 1000 
(from 5 fewer to 300 

more) 

 
LOW 

CRITICAL 

Length of stay (follow-up mean 12 months; Better indicated by lower values) 

5 randomised 
trials 

very seriousa no serious 
inconsistency 

seriousb very seriousc none 363 368 - MD 0.79 lower (2.34 
lower to 0.75 higher) 

 
VERY 
LOW 

CRITICAL 

Unscheduled care (hospital readmission) (follow-up 1-12 months) 

2 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none - - OR 1.16 
(0.87 to 1.56) 

-d 

 
VERY 
LOW 

CRITICAL 

Admission to care facility (follow-up 1-12 months) 
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7 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none - - OR 0.87 
(0.64 to 1.19) 

-d  
VERY 
LOW 

CRITICAL 

Patient and carer treatment burden (follow-up mean 12 months) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 19/60  
(31.7%) 

34/60  
(56.7%) 

RR 0.56 
(0.36 to 0.86) 

249 fewer per 1000 
(from 79 fewer to 363 

fewer) 

 
LOW 

IMPORTAN
T 

(a) Downgraded by 1 increment if the majority of the evidence was at a high risk of bias and downgraded by 2 increments if the majority of the evidence was at a very high risk of bias 
(b) Downgraded by 1/2 increments because the majority of the evidence included an indirect population (downgraded by 1 increment) or by a very indirect population (downgraded by 2 

increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(d) Could not be calculated as adjusted raw data was not provided 

 

J.5.2.3 Community holistic assessment  - low intensity 

Table 243: Clinical evidence profile: Community holistic assessment versus usual care 

Quality assessment No of patients Effect Quality 
Importan

ce 

Health-related Quality of Life (SF-12) (follow-up mean 6 months; measured with: Better indicated by higher values, scale from 0 to 100; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none 147 87 - MD 0.25 
lower 
(1.9 

lower to 
1.4 

higher) 

 
LOW 

CRITICAL 

Mortality - 0-12 months follow-up (follow-up 6 months) 

2 randomised trials seriousa serious3 seriousb seriousd none 29/353  
(8.2%) 

25/297  
(8.4%) 

OR 1.1 
(0.88 to 
1.37) 

8 more 
per 1000 
(from 9 
fewer to 
28 more) 

 
VERY LOW

CRITICAL 

No of 
studie

s 
Design Risk of bias Inconsistency Indirectness Imprecision 

Other 
consider

ations 

Communi
ty holistic 
assessme

nt 

usual 
care 

Relativ
e 

(95% 
CI) 

Absolut
e 
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Mortality - >12-24 months follow-up (follow-up 18-24 months) 

2 randomised trials seriousa no serious inconsistency seriousb seriousd none 19/203  
(9.4%) 

27/187  
(14.4%

) 

OR 0.65 
(0.35 to 
1.23) 

46 fewer 
per 1000 
(from 89 
fewer to 
28 more) 

 
VERY LOW 

CRITICAL 

Mortality - 74 month follow-up (follow-up 74 months) 

1 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none -e -e OR 0.78 
(0.67 to 
0.91) 

-e  
LOW 

CRITICAL 

Mortality - time to event (follow-up 24-74 months; assessed with: Hazard Ratio) 

2 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none -e -e HR 0.79 
(0.69 to 

0.9) 

-e  
LOW 

CRITICAL 

Barthel Index (follow-up 6 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials very seriousa no serious inconsistency serious 
indirectnessc 

very seriousd none 129 140 - MD 4 
higher 
(0.27 

lower to 
8.27 

higher) 

 
VERY LOW 

CRITICAL 

Admission to care facility - 18-24 month follow-up (follow-up 18-24 months) 

2 randomised trials seriousa no serious inconsistency seriousb seriousd none 19/203  
(9.4%) 

27/187  
(14.4%

) 

OR 0.67 
(0.32 to 
1.38) 

43 fewer 
per 1000 
(from 93 
fewer to 
45 more) 

 
VERY LOW 

CRITICAL 

Admission to care facility - 74 month follow-up (follow-up 74 months) 

1 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none -e -e OR 0.8 
(0.68 to 
0.95) 

-e  
LOW 

CRITICAL 

Time to admission to care facility (follow-up mean 24-74 months) 
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2 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none 
-e -e 

HR 0.80 
(0.69 to 
0.92) 

-e  
LOW 

CRITICAL 

Unscheduled care (hospitalisation) (follow-up 6 months) 

1 randomised trials seriousa no serious inconsistency seriousb very seriousd none 22/142  
(15.5%) 

12/85  
(14.1%

) 

OR 1.32 
(0.94 to 
1.85) 

37 more 
per 1000 
(from 7 
fewer to 
92 more) 

 
VERY LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the point estimate varies widely across studies  
(c) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 
(d) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(e) Could not be calculated as adjusted raw data was not provided 

J.5.2.4 Community holistic assessment  - high intensity 

Table 244: Clinical evidence profile: Community holistic assessment versus usual care 

Quality assessment No of patients Effect Quality 
Importan

ce 

EQ-5D (follow-up 18-24 months; Better indicated by higher values) 

2 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none 277 248 - MD 0 
higher 
(0.06 

lower to 
0.05 

higher) 

 
LOW 

CRITICAL 

MOS-20 (mental) (follow-up 6 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials seriousa no serious inconsistency seriousb seriousc none 88 67 - MD 9.1 
higher 
(2.4 to 
15.6 

higher) 

 
VERY LOW 

CRITICAL 

No of 
studie

s 
Design Risk of bias Inconsistency Indirectness Imprecision 

Other 
consider

ations 

Communi
ty holistic 
assessme

nt 

usual 
care 

Relativ
e 

(95% 
CI) 

Absolut
e 
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MOS-20 (physical) (follow-up 3 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials seriousa no serious inconsistency seriousb seriousc none 88 67 - MD 4.3 
higher 
(2.9 

lower to 
11.2 

higher) 

 
VERY LOW 

CRITICAL 

HRQoL - MOS-20 (role functioning) (follow-up 3 months; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials seriousa no serious inconsistency seriousb very seriousc none 88 67 - MD 4.7 
higher 
(9.8 

lower to 
19.3 

higher) 

 
VERY LOW 

CRITICAL 

SF-36 (physical component) (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc no serious 
imprecision 

none 474 477 - MD 0.5 
higher 
(0.62 

lower to 
1.62 

higher) 

 
MODERAT

E 

CRITICAL 

SF-36 (mental component) (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc no serious 
imprecision 

none 474 477 - MD 2.4 
higher 

(1.06 to 
3.74 

higher) 

 
MODERAT

E 

CRITICAL 

SF-36 scales - Physical functioning (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 1.5 
higher 
(1.4 

lower to 
4.4 

higher) 

 
LOW

IMPORTA
NT 

SF-36 scales - Role-physical (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 
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1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 4.6 
higher 
(0.35 

lower to 
9.55 

higher) 

 
LOW

CRITICAL 

SF-36 scales - Bodily pain (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 0.7 
lower 
(3.91 

lower to 
2.51 

higher) 

 
LOW

CRITICAL 

SF-36 scales - General health (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 2.5 
higher 

(0.06 to 
4.94 

higher) 

 
LOW

CRITICAL 

SF-36 scales - Vitality (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc no serious 
imprecision 

none 474 477 - MD 5.2 
higher 

(2.55 to 
7.85 

higher) 

 
MODERAT

E

CRITICAL 

SF-36 scales - Social functioning (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 5.3 
higher 

(1.43 to 
9.17 

higher) 

 
LOW

CRITICAL 

SF-36 scales - Role-emotional (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 2.1 
higher 
(3.42 

 
LOW

CRITICAL 



 

 

G
R

A
D

E tab
le

s 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
5

1
9

 

lower to 
7.62 

higher) 

SF-36 scales - Mental health (follow-up 2 years; range of scores: 0-100; Better indicated by higher values) 

1 randomised trials no serious risk of bias no serious inconsistency seriousc seriousd none 474 477 - MD 3.9 
higher 

(1.57 to 
6.23 

higher) 

 
LOW

CRITICAL 

Mortality (follow-up 0-12 months) 

2 randomised trials no serious risk of bias seriousc seriousa seriousb none 24/289  
(8.3%) 

38/413  
(9.2%) 

OR 0.99 
(0.58 to 

1.7) 

1 fewer 
per 1000 
(from 36 
fewer to 
55 more) 

 
VERY LOW 

CRITICAL 

Mortality (follow-up >12-24 months) 

3 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none 100/429  
(23.3%) 

91/386  
(23.6%

) 

OR 0.56 
(0.39 to 

0.8) 

88 fewer 
per 1000 
(from 38 
fewer to 

128 
fewer) 

 
LOW 

CRITICAL 

Mortality (follow-up >24-36 months) 

1 randomised trials very seriousd no serious inconsistency seriousb seriousb none 81/500  
(16.2%) 

72/500  
(14.4%

) 

OR 1.15 
(0.81 to 
1.62) 

18 more 
per 1000 
(from 24 
fewer to 
70 more) 

 
VERY LOW

CRITICAL 

Mortality - time to event (follow-up 24 months) 

1 randomised trials seriousa no serious inconsistency no serious 
indirectness 

seriousc none 81/500  
(16.2%) 

47/174  
(27%) 

HR 0.66 
(0.43 to 
1.01) 

82 fewer 
per 1000 

(from 
143 

fewer to 
2 more) 

 
LOW 

CRITICAL 
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GARS ADL (follow-up 6 months; range of scores: 18-54; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency seriousb no serious 
imprecision 

none 88 67 - MD 1.6 
lower 
(3.9 

lower to 
0.7 

higher) 

 
LOW 

CRITICAL 

Katz ADL (follow-up 0.4-2 years; range of scores: 0-6; Better indicated by higher values) 

2 randomised trials seriousa no serious inconsistency seriousc seriousd none 567 685 - MD 0.06 
lower 
(0.3 

lower to 
0.19 

higher) 

 
VERY LOW 

CRITICAL 

Lawton & Brody IADL (follow-up 0.4-2 years; range of scores: 0-8; Better indicated by higher values) 

2 randomised trials seriousa no serious inconsistency seriousc seriousd none 567 685 - MD 0.12 
lower 
(0.45 

lower to 
0.22 

higher) 

 
VERY LOW 

CRITICAL 

Sickness Impact Profile (follow-up 1 years; range of scores: 0-100; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency serious 
indirectnessc 

very seriousd none 181 201 - MD 2 
higher 
(0.41 

lower to 
4.41 

higher) 

 
VERY LOW 

CRITICAL 

Patient satisfaction (follow-up 12 months; measured with: unvalidated scale; range of scores: 0-5; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency serious 
indirectnessc 

very seriousd none 181 201 - MD 0.11 
higher 
(0.06 

lower to 
0.28 

higher) 

 
VERY LOW 

CRITICAL 
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Length of hospital stay (follow-up 24 months; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency no serious 
indirectnessb 

no serious 
imprecisionc 

none 208 174 - MD 4.10 
lower 

(7.80 to 
0.40 

lower) 

 
MODERAT

E 

CRITICAL 

Hospitalisations per patient (follow-up 24 months; Better indicated by lower values) 

1 randomised trials seriousa no serious inconsistency no serious 
indirectnessb 

no serious 
imprecisionc 

none 146 106 - MD 0.30 
lower 
(0.81 

lower to 
0.21 

higher) 

 
MODERAT

E 

CRITICAL 

Hospitalisation (follow-up 1 year) 

1 randomised trials no serious risk of bias no serious inconsistency seriousa seriousb none 46/185  
(24.9%) 

54/205  
(26.3%

) 

RR 0.94 
(0.67 to 
1.33) 

16 fewer 
per 1000 
(from 87 
fewer to 
87 more) 

 
LOW 

CRITICAL 

Admission to care facility (follow-up 12-24 months) 

2 randomised trials seriousa seriousd no serious 
indirectness 

seriousc none 37/312  
(11.9%) 

51/382  
(13.4%

) 

OR 0.78 
(0.49 to 
1.22) 

26 fewer 
per 1000 
(from 63 
fewer to 
25 more) 

 
VERY LOW 

CRITICAL 

Admission to care facility - time to event (follow-up 12-24 months) 

3 randomised trials seriousa no serious inconsistency seriousb seriousc none - - HR 0.71 
(0.48 to 
1.05) 

-e  
VERY LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) Downgraded by 1 or 2 increments because the point estimate varies widely across studies  
(c) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 
(d) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
(e) Could not be calculated as adjusted raw data was not provided 
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J.6 Self-management 

J.6.1.1 Self-management interventions aimed at improving individuals’ management of their health conditions 

Table 245: Clinical evidence profile: Self-management programmes versus usual care (participants with comorbid physical health conditions) 

Quality assessment Number of patients Effect Quality Importance 

Health related quality of life (follow-up mean 6 months; measured with: EQ-5D; range of scores: 0-1; Better indicated by higher values) 

3 randomised 
trials 

very 
seriousa 

seriousc no serious 
indirectness 

no serious 
imprecisionb 

none 292 297 - SMD 0.05 
higher (0.02 

to 0.09 
higher) 

 
VERY LOW 

CRITICAL 

Self-rated health (follow-up 6 months; measured with: CDSMP questionnaire & National health interview survey; range of scores: 1-5; better indicated by lower values) 

1 Randomised 
trials 

Seriousb No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 311 225 - MD 0.12 
lower (0.24 
lower to 0 

higher) 

MODERAT
E 

CRITICAL 

Disability (follow-up mean 6 months; measured with: Modification of the Health Assessment Questionnaire - disability scale; range of scores: 0-3; better indicated by lower values) 

1 Randomised 
trials 

Seriousb No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 311 225 - MD 0.03 
lower (0.09 

lower to 0.03 
higher) 

MODERAT
E 

CRITICAL 

Psychological wellbeing (follow-up mean 6 months; measured with: MHI-5, as taken from the SF-36; range of scores: 0-5; better indicated by higher values) 

1 Randomised Seriousb No serious No serious No serious None 311 225 - MD 0.04 MODERAT CRITICAL 

Number of studies Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Self-
management 
(conditions 

Usual 
care 

Relative 
(95% CI) 

Absolute 
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trials inconsistency indirectness imprecision higher (0.08 
lower to 0.16 

higher) 

E 

Positive & active engagement in life (follow-up mean 6 months; range of scores: 0-100; Better indicated by higher values) 

1 Randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 180 194 - MD 0 higher 
(3.2 lower to 
3.2 higher) 

LOW CRITICAL 

Role activities limitations (follow-up mean 6 months; range of scores: 0-4; better indicated by lower values) 

1 Randomised 
trials 

Seriousb No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 311 225 - MD 0.07 
lower (0.22 

lower to 0.08 
higher) 

MODERAT
E 

CRITICAL 

Social/role activities (follow-up mean 6 months; range of scores: 0-100; Better indicated by higher values) 

1 Randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 177 194 - MD 1.85 
higher (3.68 
lower to 7.38 

higher) 

LOW CRITICAL 

Mortality (follow-up 22 months) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 43/237 
(18.1%)  

 

47/262 
(17.9%) 

RR 1.01 
(0.7 to 
1.47) 

2 more per 
1000 (from 
54 fewer to 
84 more) 

 
VERY LOW 

CRITICAL 

Some difficulty with ADL - Bathing (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness seriousb none 92 140 OR 0.58 
(0.37 to 

0.91) 

-d  
VERY LOW 

CRITICAL 

Some difficulty with ADL - Dressing (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness seriousb none 92 140 OR 0.75 
(0.48 to 

1.17) 

-d  
VERY LOW 

CRITICAL 

Some difficulty with ADL - Eating (follow-up 22 months; assessed with: Patient interview) 
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1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.84 
(0.5 to 
1.41) 

-d  
VERY LOW 

CRITICAL 

Some difficulty with ADL - Toileting (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness seriousb none 92 140 OR 0.7 
(0.44 to 

1.11) 

-d  
VERY LOW 

CRITICAL 

Some difficulty with ADL - Transferring (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 1.14 
(0.72 to 

1.81) 

-d  
VERY LOW 

CRITICAL 

Some difficulty with ADL - Walking (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.9 
(0.53 to 

1.53) 

-d  
VERY LOW 

CRITICAL 

Great difficulty with ADL - Bathing (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness seriousb none 92 140 OR 0.4 (0.2 
to 0.8) 

-d  
VERY LOW 

CRITICAL 

Great difficulty with ADL - Dressing (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness seriousb none 92 140 OR 0.39 
(0.18 to 

0.85) 

-d  
VERY LOW 

CRITICAL 

Great difficulty with ADL - Eating (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.36 
(0.1 to 1.3) 

-d  
VERY LOW 

CRITICAL 

Great difficulty with ADL - Toileting (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.76 
(0.26 to 

2.22) 

-d  
VERY LOW 

CRITICAL 
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Great difficulty with ADL - Transferring (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.82 
(0.35 to 

1.92) 

-d  
VERY LOW 

CRITICAL 

Great difficulty with ADL - Walking (follow-up 22 months; assessed with: Patient interview) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

serious indirectness very seriousb none 92 140 OR 0.76 
(0.34 to 

1.7) 

-d  
VERY LOW 

CRITICAL 

Health distress (follow-up 2 months; range of scores: 0-20; better indicated by lower values) 

1 Randomised 
trials 

Very 
seriousc 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 311 225 - MD 0.16 
lower (0.34 

lower to 0.02 
higher) 

LOW IMPORTAN
T 

Nottingham Extended Activities of Daily Living (NEADL) (follow-up 2 weeks; Better indicated by higher values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none 22 22 - MD 6.45 
higher (0.23 

lower to 
13.13 higher) 

 
VERY LOW 

CRITICAL 

Hospital admissions (follow-up 2 weeks; Better indicated by lower values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 22 22 - MD 0.06 
higher (0.17 
lower to 0.29 

higher) 

 
LOW 

CRITICAL 

Stanford Chronic Disease Self-Efficacy 6-item Scale (follow-up 2 weeks; range of scores: 0-10; Better indicated by higher values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none 22 22 - MD 1.47 
higher (0.45 

to 2.49 
higher) 

 
VERY LOW 

IMPORTAN
T 

6 minute walk test (follow-up 6 months; Better indicated by higher values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 33 33 - MD 45.2 
higher 

 
LOW 

IMPORTAN
T 
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(108.12 
lower to 
198.52 
higher) 

Community Healthy Activities Model Program for Seniors (CHAMPS) score >6 (follow-up 6 months) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

seriousb none 40/54  
(74.1%) 

30/54  
(55.6%) 

RR 1.33 (1 
to 1.77) 

183 more 
per 1000 

(from 0 more 
to 428 more) 

 
LOW 

IMPORTAN
T 

Canadian Occupational Performance Measure (COPM): satisfaction (follow-up 2 weeks; range of scores: 0-10; Better indicated by higher values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none 22 22 - MD 2.15 
higher (1.01 

to 3.29 
higher) 

 
VERY LOW 

CRITICAL 

Canadian Occupational Performance Measure (COPM): performance (follow-up 2 weeks; range of scores: 0-10; Better indicated by higher values) 

1 randomised trials seriousa no serious 
inconsistency 

no serious 
indirectness 

very seriousb none 22 22 - MD 1.67 
higher (0.72 

to 2.62 
higher) 

 
VERY LOW 

 

Patient and carer satisfaction 

Length of hospital stay 

Continuity metrics 

Patient/carer treatment burden 

(a) Downgraded by 1 increment as the CI crossed 1 MID 
(b) Downgraded by 1 increment as the majority of the evidence was at high risk of bias 
(c) Downgraded by 2 increments as the majority of the evidence was at very high risk of bias 
(d) Adjusted odds ratios were provided in study but no information on event rates was provided 
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Table 246: Clinical evidence profile: Self-management programmes versus usual care (participants with comorbid physical and mental health 
conditions) 

Quality assessment Number of patients Effect Quality Importance 

Health-related quality of life - physical component (follow-up 2-6 months; measured with: HRQOL/SF-36; range of scores: 0-100; better indicated by higher values) 

2 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 69 68 - MD 2.95 higher 
(1.26 lower to 7.17 

higher) 

LOW CRITICAL 

Health-related quality of life - mental component (follow-up 2-6 months; measured with: HRQOL/SF-36; range of scores: 0-100; better indicated by lower values) 

2 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 69 68 - MD 1.11 higher 
(2.58 lower to 4.8 

higher) 

HIGH CRITICAL 

Health-related quality of life (follow-up mean 18 months; measured with: Assessment of Quality of Life (AQoL)3; range of scores: 0-45; better indicated by higher values) 

1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 29 28 - MD 0.35 higher 
(0.14 lower to 0.84 

higher) 

HIGH CRITICAL 

Physical activity (follow-up mean 2 months; range of scores: 0-5; better indicated by higher values) 

1 Randomised 
trials 

Seriousd No serious 
inconsistency 

Seriousd Seriousb None 28 29 - MD 1 higher (0.32 
to 1.68 higher) 

VERY LOW CRITICAL 

Walking (measured with: change in minutes per week; better indicated by higher values) 

1 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 84 78 - MD 27 higher 
(20.34 to 33.66 

higher) 

MODERAT
E 

CRITICAL 

Moderate/vigorous activity (follow-up mean 6 months; measured with: minutes per week; better indicated by lower values) 

Number of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Self-management 
(conditions) 

Contro
l 

Relative 
(95% CI) 

Absolute 
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1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 84 78 - MD 39 higher 
(42.17 lower to 
120.17 higher) 

MODERAT
E 

CRITICAL 

Use of emergency department (follow-up mean 2 months) 

1 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Very seriouse None 3/28  
(10.7%) 

27.6% RR 0.39 
(0.11 to 
1.32) 

168 fewer per 1000 
(from 246 fewer to 

88 more) 

VERY LOW CRITICAL 

Self-efficacy (follow-up mean 2 months; measured with: Self-management self-efficacy scale; range of scores: 0-10; better indicated by higher values) 

1 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 28 29 - MD 0.3 higher (0.79 
lower to 1.39 

higher) 

LOW IMPORTAN
T 

Patient activation (follow-up 2-6 months; measured with: Patient activation scale/measure; range of scores: 0-100; better indicated by higher values) 

2 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 69 68 - MD 6.71 higher 
(2.92 to 10.5 

higher) 

MODERAT
E 

IMPORTAN
T 

(a) Downgraded by 1 increment as the majority of the evidence was at high risk of bias 
(b) Downgraded by 1 increment as the CI crossed 1 MID 
(c) Range of the scale is not reported in the paper and the entry here is based on uses of the scale in other studies 
(d) Downgraded by 1 increment as study sample included some participants who did not have multimorbidity 
(e) Downgraded by 2 increments as the CI crossed 2 MIDs 

Table 247: Clinical evidence profile: Self-management programmes versus usual care (participants with comorbid physical health conditions, including 
participants diagnosed with dementia) 

Quality assessment Number of patients Effect Quality Importance 

Self-rated health (follow-up 8 weeks; measured with: CDSMP questionnaire & National health interview survey; range of scores: 1-5; better indicated by lower values) 

1 Randomised 
trials 

Very 
seriousb 

No serious 
inconsistency 

No serious 
indirectness 

Seriousa None 22 21 - MD 0.5 lower (1 lower 
to 0 higher) 

VERY 
LOW 

CRITICAL 

Self-efficacy (follow-up 8 weeks; measured with: Chronic disease self-efficacy scale; range of scores: 6-60; better indicated by higher values) 

Number of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

Self-management 
(conditions 

Usual 
care 

Relative 
(95% 
CI) 

Absolute 
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1 Randomised 
trials 

Very 
seriousb 

No serious 
inconsistency 

No serious 
indirectness 

Seriousa None 22 21 - MD 2.3 higher (5.28 
lower to 9.88 higher) 

VERY 
LOW 

IMPORTAN
T 

(a) Downgraded by 1 increment as the CI crossed 1 MID 
(b) Downgraded by 2 increments as the majority of the evidence was at very high risk of bias 

 

J.6.1.2 Self-management interventions aimed at improving individuals’ management of their treatment 

Table 248: Clinical evidence profile: Self-management programmes versus usual care (participants with comorbid physical and mental health 
conditions) 

Quality assessment Number of patients Effect Quality Importance 

Self-efficacy (follow-up mean 6 months; measured with: Self-efficacy for managing chronic disease; range of scores: 1-10; better indicated by higher values) 

1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

Seriousa None 20 21 - MD 0.2 higher (0.84 
lower to 1.24 higher) 

MODERAT
E 

IMPORTAN
T 

(a) Downgraded by 1 increment as the CI crossed 1 MID 

 

 

Table 249: Clinical evidence profile: Self-management programmes versus control intervention (participants with comorbid physical and mental health 
conditions) 

Quality assessment Number of patients Effect 
Qualit

y 
Importance 

Self-efficacy (follow-up mean 6 months; measured with: Self-efficacy for managing chronic disease; range of scores: 1-10; better indicated by higher values) 

Number of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

Self-management 
(treatment) 

Usual 
care 

Relative 
(95% 
CI) 

Absolute 
  

Number of 
studies 

Design 
Risk of 

bias 
Inconsistency Indirectness 

Imprecisio
n 

Other 
considerations 

Self-
management 

Contro
l 

Relative 
(95% 
CI) 

Absolute 
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1 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 20 23 - MD 0.6 lower (1.53 lower 
to 0.33 higher) 

LOW IMPORTAN
T 

(a) Downgraded by 1 increment as the majority of the evidence was at high risk of bias 
(b) Downgraded by 1 increment as the CI crossed 1 MID 
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J.7 Format of encounters 

Table 250: Clinical evidence profile: Telemonitoring versus usual care 

Quality assessment Number of patients Effect Quality 
Importanc

e 

Mortality (follow-up 6 months) 

1 Randomised 

trials 

No serious 

risk of bias 

No serious 

inconsistency 

serious 

indirectnessb 

Very seriousc None 2/18  

(11.1%) 

10.5% OR 1.06 

(0.13 to 

8.47) 

6 more per 1000 

(from 90 fewer to 

393 more) 

VERY LOW CRITICAL 

Quality of life (physical component) (follow-up 6 months; measured with: SF-36V; range of scores: 0-100; better indicated by higher values) 

1 Randomised 

trials 

Very 

seriousa 

No serious 

inconsistency 

serious 

indirectnessb 

Very seriousc None 18 19 - MD 0.92 higher 

(6.25 lower to 

8.09 higher) 

VERY LOW CRITICAL 

Quality of life (mental component) (follow-up 6 months; measured with: SF-36V; range of scores: 0-100; better indicated by higher values) 

1 Randomised 

trials 

Very 

seriousa 

No serious 

inconsistency 

serious 

indirectnessb 

Very seriousc None 18 19 - MD 8.16 higher 

(1.31 lower to 

17.63 higher) 

VERY LOW CRITICAL 

Mean ER visits (follow-up 6 months; better indicated by lower values) 

1 Randomised 

trials 

No serious 

risk of bias 

No serious 

inconsistency 

serious 

indirectnessb 

No serious 

imprecision 

None 18 19 - MD 1.11 lower 

(2.55 lower to 

0.33 higher) 

MODERATE CRITICAL 

Mean hospital admissions (follow-up 6 months; better indicated by lower values) 

1 Randomised No serious No serious serious Serious None 18 19 - MD 0.59 lower 

(1.61 lower to 

LOW CRITICAL 

Number 

of studies 
Design 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 

considerations 

Telemedicin

e 

Usual 

care 

Relative 

(95% CI) 
Absolute 
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trials risk of bias inconsistency indirectnessb imprecisionc 0.43 higher) 

Mean hospital days (follow-up 6 months; better indicated by lower values) 

1 Randomised 

trials 

No serious 

risk of bias 

No serious 

inconsistency 

serious 

indirectnessb 

No serious 

imprecision 

None 18 19 - MD 4.28 lower 

(10.37 lower to 

1.81 higher) 

MODERATE CRITICAL 

Patient satisfaction (follow-up 6 months; measured with: General Home Care Satisfaction Scale; change score; range of scores not reported; better indicated by higher values) 

1 Randomised 

trials 

Very 

seriousa 

No serious 

inconsistency 

serious 

indirectnessb 

Seriousc None 18 19 - MD 0.56 higher 

(2.28 lower to 3.4 

higher) 

VERY LOW CRITICAL 

Functional outcomes (critical) – no data 

(a) Downgraded by 1 increment as the majority of evidence was at high risk of bias 
(b) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 
(c)  Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs 

Table 251: Clinical evidence profile: Telemonitoring with alerts versus usual care 

Quality assessment No of patients Effect Quality Importance 

Mortality (follow-up 1 years) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 15/102  
(14.7%) 

4/103  
(3.9%) 

RR 3.79 (1.3 
to 11.02) 

108 more per 1000 
(from 12 more to 389 

more) 

 
VERY 
LOW 

CRITICAL 

Quality of life (physical health) (follow-up 1 years; measured with: SF-12; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb seriousc none 77 103 - MD 1.4 lower (4.48 
lower to 1.68 higher) 

 
VERY 
LOW 

CRITICAL 

Quality of life (mental health) (follow-up 1 years; measured with: SF-12; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 77 89 - MD 2.1 lower (4.64 
lower to 0.44 higher) 

 
LOW 

CRITICAL 

Activities of daily living (follow-up 1 years; measured with: Barthel ADL Index; range of scores: 0-100; Better indicated by higher values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 77 89 - MD 2.6 lower (7.22 
lower to 2.02 higher) 

 
LOW 

CRITICAL 

ER visits (follow-up 1 years) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 36/102  
(35.3%) 

29/103  
(28.2%) 

RR 1.25 
(0.84 to 1.88) 

70 more per 1000 
(from 45 fewer to 248 

 
LOW 

CRITICAL 

No of 
studies 

Design Risk of bias Inconsistency 
Indirectnes

s 
Imprecision 

Other 
considerations 

Telemedicine 
with alerts 

Usual 
care 

Relative 
(95% CI) 

Absolute 
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more) 

Mean ER visits (follow-up 1 years; Better indicated by lower values) 

1 randomised 
trials 

serious1 no serious 
inconsistency 

seriousb no serious 
imprecision 

none 102 103 - MD 0.26 higher (0.04 
lower to 0.56 higher) 

 
LOW 

CRITICAL 

Hospital admissions (follow-up 1 years) 

1 randomised 
trials 

no serious 
risk of bias 

no serious 
inconsistency 

seriousb seriousc none 53/102  
(52%) 

45/103  
(43.7%) 

RR 1.19 
(0.89 to 1.59) 

83 more per 1000 
(from 48 fewer to 258 

more) 

 
LOW 

CRITICAL 

Mean hospital admissions (follow-up 1 years; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 102 103 - MD 0.27 higher (0.13 
lower to 0.67 higher) 

 
LOW 

CRITICAL 

Length of hospital stay (follow-up 1 years; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 102 103 - MD 2 lower (6.19 
lower to 2.19 higher) 

 
LOW 

CRITICAL 

Mean hospice visits (follow-up 1 years; Better indicated by lower values) 

1 randomised 
trials 

seriousc no serious 
inconsistency 

seriousb no serious 
imprecision 

none 94 100 - MD 0.7 lower (6.7 
lower to 5.3 higher) 

 
LOW 

IMPORTAN
T 

Length of hospice stay (follow-up 1 years; Better indicated by lower values) 

1 randomised 
trials 

seriousa no serious 
inconsistency 

seriousb no serious 
imprecision 

none 94 100 - MD 61.4 lower (92.88 
to 29.92 lower) 

 
LOW 

IMPORTAN
T 

Time to hospice entry (follow-up 1 years) 

1 randomised 
trials 

very seriousa no serious 
inconsistency 

seriousb seriousc none 9/9  
(100%) 

4/4  
(100%) 

HR 1.28 
(0.94 to 1.74) 

-  
VERY 
LOW 

IMPORTAN
T 

Patient/carer satisfaction (critical) – no data 

(a) Downgraded by 1 increment as the majority of evidence was at high risk of bias 
(b) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

 

 

Table 252: Clinical evidence profile: Telemonitoring with alerts plus case management versus usual care plus case management 

Quality assessment No of patients Effect Quality 
Importanc

e 



 

 

Erro
r! N

o
 te

xt o
f sp

e
cifie

d
 style

 in
 d

o
cu

m
e

n
t. 

M
u

ltim
o

rb
id

ity: clin
ical assessm

en
t an

d
 m

an
agem

en
t 

N
atio

n
al G

u
id

elin
e C

e
n

tre, 2
0

1
6

 
5

3
4

 

No of 
studies 

Design 
Risk of 

bias 
Inconsistency 

Indirectnes
s 

Imprecision 
Other 

considerations 
Telemedicine plus 
case management 

Usual care plus 
case management 

Relative 
(95% 
CI) 

Absolute 

QOL (functional level) (follow-up 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 47 57 - SMD 0.3 lower 
(0.69 lower to 
0.09 higher) 

 
VERY 
LOW 

CRITICAL 

QOL (cognitive status) (follow-up 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb very seriousc none 47 57 - SMD 0.02 lower 
(0.36 lower to 
0.41 higher) 

 
VERY 
LOW 

CRITICAL 

QOL (patient satisfaction) (follow-up 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 47 57 - SMD 0.47 higher 
(0.08 to 0.86 

higher) 

 
VERY 
LOW 

CRITICAL 

QOL (self-rated health) (follow-up 6 months; Better indicated by higher values) 

1 randomised 
trials 

very 
seriousa 

no serious 
inconsistency 

seriousb no serious 
imprecision 

none 47 57 - SMD 0.18 lower 
(0.57 lower to 
0.21 higher) 

 
VERY 
LOW 

CRITICAL 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias 
(b) The majority of the evidence included an indirect population (downgrade by 1 increment) or a very indirect population (downgrade by 2 increments) 
(c) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 

 

Table 253: Clinical evidence profile: Telemonitoring (plus self-management) versus usual care (plus psychoeducation) 

Quality assessment Number of patients Effect Quality 
Importanc

e 

Mortality (critical) – no data 

Functional outcomes (critical) – no data 

Patient and carer satisfaction (critical) – no data 

Length of hospital stay (critical) – no data 

Unscheduled care (critical) – no data 

Number 
of studies 

Design 
Risk of 

bias 
Inconsistency Indirectness Imprecision 

Other 
considerations 

Telemonitoring (plus 
problem-solving and 

counselling) 

Contro
l 

Relative 
(95% 
CI) 

Absolute 
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Quality of life (mental component) (follow-up 6 months; measured with: SF-12; range of scores: 0-100; better indicated by higher values) 

1 Randomised 
trials 

Seriousa No serious 
inconsistency 

no serious 
indirectness 

Seriousb None 46 48 - MD 11.8 higher 
(1.34 to 22.26 

higher) 

LOW CRITICAL 

Mean ER visits (follow-up 12 months; better indicated by lower values) 

1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

no serious 
indirectness 

Seriousb None 46 48 - MD 0.8 lower 
(1.37 to 0.23 

lower) 

MODERATE CRITICAL 

Mean hospital days (follow-up 12 months; better indicated by lower values) 

1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

no serious 
indirectness 

Seriousb None 46 48 - MD 9.9 lower 
(11.8 to 8 

lower) 

MODERATE CRITICAL 

Mean episodes of care (follow-up 12 months; better indicated by lower values) 

1 Randomised 
trials 

No serious 
risk of bias 

No serious 
inconsistency 

no serious 
indirectness 

No serious 
imprecision 

None 46 48 - MD 0.5 lower 
(1.01 lower to 
0.01 higher) 

HIGH CRITICAL 

Patient satisfaction (follow-up 3 months; better indicated by higher values) 

1 Randomised 
trials 

Very 
seriousa 

No serious 
inconsistency 

no serious 
indirectness 

No serious 
imprecision 

None 46 48 - MD 0.1 lower 
(0.65 lower to 
0.45 higher) 

LOW CRITICAL 

Mortality (critical) – no data 

Functional outcomes (critical) – no data 

(a) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias  
(b) Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs 
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Appendix K: Forest plots 

K.1 Principles/Barriers of care 

K.1.1 Principles of care 

None.  

K.1.2 Barriers of care 

None.  

K.2 Identification  

K.2.1 Unplanned hospital admissions 

K.2.1.1 Dutch Tilburg Frailty Indicator  

Figure 20: Dutch Tilburg Frailty Indicator (≥4) 

 

K.2.1.2 Groningen Frailty Indicator 

Figure 21: Groningen Frailty Indicator (≥5) 

 

K.2.1.3 HOPE 

Figure 22: HOPE 

 

K.2.1.4 Sherbook Postal Questionnaire 

Figure 23: Sherbook Postal Questionnaire (≥2) 
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K.2.1.5 Pra 

Figure 24: Pra (≥0.5) 

 

K.2.1.6 Unweighted disease count 

Figure 25: Unweighted disease count >3 

 

K.2.2 Health-related quality of life 

None. 

K.2.3 Admission to care facility 

None. 

K.2.4 Life expectancy risk tools 

K.2.4.1 Community-dwelling 

Figure 26: CIRS (>3) 

 

Figure 27: Dutch Tilburg Frailty Indicator (≥4) 

 

Figure 28: Groningen Frailty Indicator (≥5) 

 

Figure 29: Pra (≥5) 

 

Figure 30: Sherbook Postal Questionnaire (≥2) 
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Figure 31: VES-13 

K.3  
K.3.1.1 Inpatient 

Figure 32: HOPEa 

 

aProximate sample size used 
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K.3.2 Polypharmacy: unplanned hospital admissions 

K.3.2.1 Community-dwelling 

Figure 33: Polypharmacy ≥5 drugs versus no polypharmacy <5 drugs (hospitalisation) (HR) 

 

K.3.2.2 Living in care facility 

Figure 34: Polypharmacy 5-9 drugs, 10-14 drugs, ≥15 drugs versus no polypharmacy <5 drugs 
(ambulatory care sensitive hospitalisation) (subhazard RR) 

 

Figure 35: Polypharmacy 5-9 drugs, 10-14 drugs, ≥15 drugs versus no polypharmacy <5 drugs 
(nursing home sensitive hospitalisation) (subhazard RR) 

 

Figure 36: Polypharmacy 5-9 drugs, 10-14 drugs, ≥15 drugs versus no polypharmacy <5 drugs 
(‘unavoidable’ hospitalisation) (subhazard RR) 

 

K.3.3 Polypharmacy: health-related quality of life 
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K.3.4 Polypharmacy: admission to care facilities  

Figure 37: Number of drugs 

 

K.3.5 Polypharmacy: mortality  

K.3.5.1 Prognostic accuracy data 

Figure 38: Polypharmacy (≥5 drugs) vs. no polypharmacy (<5 drugs) 

 

K.3.5.2 Unadjusted data 

Figure 39: Polypharmacy ≥5 drugs, ≥6 drugs, 6 – 9 drugs, ≥10 drugs (HR) vs. no polypharmacy (<5 
drugs/0 drugs) 

 

 

Figure 40: Number of drugs (HR) 
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Figure 41: Number of drugs (OR) 

 

 

Figure 42: Number of drug classes (HR) 

 

 

K.4 Frailty 

K.4.1 Tests for identifying frailty (CGA as reference standard) 

Figure 43: Sensitivity and specificity 
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K.4.2 Tests for identifying frailty (Fried’s phenotype as reference standard) 

Figure 44: Sensitivity and Specificity (demographics and simple measures) 
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Figure 45: Sensitivity and Specificity (Brief assessments) 
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Figure 46: Sensitivity and Specificity (Brief assessments continued) 
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K.5 Delivering an approach to care that takes account of multimorbidity 

K.5.1.1 Treatment burden 

None.  

K.5.2 Ranking 

None.  

K.5.3 Stopping antihypertensive treatment 

Figure 47: CV mortality (1 – 1.5 years) 

 

 

Figure 48: Fatal MImyocardial infarction (1.5 years) 

 

 

Figure 49: Non-fatal MI (1 year) 

 

 

Figure 50: Transient Ischemic Attack  (1 year) 
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Figure 51: Non-fatal congestive heart failure (1.5 years) 

 

 

Figure 52: Atrial fibrillation (1.5 years) 

 

 

Figure 53: Right bundle block (1.5 years) 

 

 

Figure 54: Return to hypertension (diastolic blood pressure ≥95 mm Hg) (12 -18 months) 

 

 

Figure 55: Maintained target blood pressure (diastolic blood pressure <90 mm Hg) (2 years) 
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K.5.4 Stopping drugs for osteoporosis 

K.5.4.1 Stopping versus continuing bisphosphonates after >1 year treatment 

Figure 56: Clinical fracture (any) at 3 years 

 
 

Figure 57: Clinical vertebral fracture at 3 years 

 
 

Figure 58: Clinical vertebral fracture at 5 years 

 
 

Figure 59: Clinical non-vertebral fracture at 3 years 

 
 

Figure 60: Clinical non-vertebral fracture at 2-5 years 
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Figure 61: Morphometric vertebral fracture at 3-5 years 

 
 

Figure 62: Hospitalisation at 3 years 

 
 

Figure 63: Clinical atypical femur fracture at 3 years 

 
 

Figure 64: Discontinuation due to side effects at 2-3 years 

 

 

K.5.5 Stopping statins 

Figure 65: MacGill Quality of Life – Total (0-10), AUC between 0-20 weeks; higher score indicate 
better outcome 
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Figure 66: All-cause mortality (time to event, median follow-up 18 weeks) 

 

 

Figure 67: Cardiovascular-related events (new cardiovascular event or invasive cardiovascular 
procedure with hospital or emergency department admission, median follow-up 18 
weeks) 
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K.6.1.1 Models of care without self-management component 

K.6.1.1.1 Alkema 2007 

Figure 68: Mortality at 24 months 
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Figure 69: Mortality at 12 months  

 

Figure 70: Urgent care visits per patient at 12 months 
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Figure 71: Emergency department visits per patient at 12 months 

 

Figure 72: Proportion of patients hospitalised at 12 months 
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Figure 73: Mortality at 12 months 
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Figure 74: Mortality at 18 months 
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Figure 76: Hospital admissions at 18 months 

 

Figure 77: Nursing home admissions at 18 months 
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K.6.1.1.5 Courtney 2009 

Figure 78: Unscheduled care (emergency hospital readmissions) at 6 months 

 

Figure 79: Unscheduled care (emergency GP visits) at 6 months 

 

K.6.1.1.6 Eklund 2013 

Figure 80: Mortality at 12 months 

 
 

Figure 81: Functional outcomes (people improving ADL) at 12 months 

 
 

Figure 82: Functional outcomes (people with worsening ADL) at 12 months 

 

 

K.6.1.1.7 Ell 2010 

Figure 83: Health-related quality of life(SF12, mental component, 0-100, higher is better) at 18 
months 
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Figure 84: Health-related quality of life (SF12, physical component, 0-100, higher is better) at 18 
months 

 

Figure 85: Functional outcomes (scale of functional impairment, 1-10, lower is better) at 18 
months 

 

K.6.1.1.8 Hogg 2009 

Figure 86: Health-related quality of life(SF36, physical component, 0-100, higher is better) at 15 
months 

 

Figure 87: Health-related quality of life (SF36, mental component, 0-100, higher is better) at 15 
months 

 

Figure 88: Health-related quality of life (SF36, mental component, 0-100, higher is better) at 15 
months 

 

Figure 89: Mortality at 15 months 

 

Figure 90: Unscheduled care (average number of ED visits) at 15 months 
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Figure 91: Unscheduled care (average number of hospital admissions) at 15 months 

 
 

Figure 92: Patient/Carer treatment burden (caregiver burden, 0 to 88, higher is better) at 15 
months 

 

K.6.1.1.9 Metzelthin 2013 

Figure 93: Functional outcomes (GARS – ADL subscale, 11-44, higher is worse outcome) at 24 
months 

 
 

Figure 94: Functional outcomes (GARS – IADL subscale, 7-28, higher is worse outcome) at 24 
months 

 

 

K.6.1.1.10 Naylor 2004 

Figure 95: Health-related quality of life (Minnesota Living with Heart Failure Questionnaire, 0-105, 
lower is better) at 12 months 
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Figure 96: Mortality at 12 months 

 

Figure 97: Functional outcomes (functional status score, 12-72, lower is better) at 12 months 

 

Figure 98: Patient & Carer Satisfaction  (patient Satisfaction, 44-100, higher is better) at 6 weeks 

 

K.6.1.1.11 Sandberg 2015 

Figure 99: Mortality at 12 months 

 

Figure 100: Length of stay at 12 months 

 

Figure 101: Hospital admissions per patient at 12 months 
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Figure 102: Mortality (unclear time point) 
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Figure 103: Unscheduled care (hospital readmission) at 6 months 

 

 

K.6.1.1.13 Sommers 2000 

Figure 39: Mortality at 24 months 

 

Figure 104: Unscheduled care (hospital admissions per year) at 24 months 

 

K.6.1.2 Models of care with self-management component 

K.6.1.2.1 Behm 2014 

Figure 105: Health-related quality of life (participants with decline in self-rated health as per 
SF-36) at 24 months 
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Figure 106: Health-related quality of life (participants with decline in satisfaction with physical 
health) at 24 months 

 
 

Figure 107: Health-related quality of life (participants with decline in satisfaction with 
psychological health) at 24 months 

 

 

K.6.1.2.2 Boult 2008 

Figure 108: Health-related quality of life (SF-36, physical component, 0-100, higher is better) at 
32 months 

 

Figure 109: Health-related quality of life (SF-36, mental component, 0-100, higher is better) at 
32 months 

 

Figure 110: Mortality at 32 months 
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Figure 111: Patient and carer satisfaction (patient satisfaction, patient assessment of Chronic 
Illness Care (PACIC), scale not reported) at 32 months 

 
 

Figure 112: Patient satisfaction (patient satisfaction, ‘very satisfied’ with regular health care) 
at 32-months 

 

Figure 113: Unscheduled care (emergency department visits) at 6-8 months 

 

Figure 114: Continuity of care (Primary care assessment survey integration subscale, scale not 
reported) at 32 months 

 

Figure 115: Continuity of care (Primary care assessment survey communication subscale, scale 
not reported) at 32 months 
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Figure 116: Continuity of care (Access to GP appointment on ‘same day’ when sick) at 32 
months 

 

K.6.1.2.3 Chow 2014 

Figure 117: SF-36 mental component (0-100, higher is better), phone vs control at 12 weeks 

 

Figure 118: SF-36 physical component (0-100, higher is better), phone vs control at 12 weeks 

 

Figure 119: SF-36 mental component (0-100, higher is better), visit vs control at 12 weeks 

 

Figure 120: SF-36 physical component (0-100, higher is better), visit vs control at 12 weeks 

 

Figure 121: SF-36 mental component (0-100, higher is better), visit vs phone at 12 weeks 

 

Figure 122: SF-36 physical component (0-100, higher is better), visit vs phone at 12 weeks 
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K.6.1.2.4 Coburn 2012 

Figure 123: Mortality at 4.2 years 

 

K.6.1.2.5 Gitlin 2006 

Figure 124: Mortality (survival) at 2 years, 3 years, and 4 years 

 

Figure 125: Function (ADL, IADL, and mobility, 1-5, higher is better,) at 6 months 

 

K.6.1.2.6 Katon 2010 

Figure 30: Health-related quality of life (Global quality of life rating, 0-10, higher is better) at 12 
months 
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Figure 31: Mortality at 12 months  

 

Figure 32: Functional outcomes (Sheehan social role disability scale, 0-10, lower is better) at 12 
months 

 

Figure 33: Functional outcomes (WHODAS-2 activities of daily living, 0-4, lower is better) at 12 
months 

 

Figure 34: Patient & Carer satisfaction (as assessed by the number of patients satisfied with care 
for diabetes, heart disease or both) at 12 months 

 

Figure 35: Unscheduled care (proportion hospitalised, at least 1 hospitalisation) at 12 months 

 

K.6.1.2.7 Legrain 2011 

Figure 36: Mortality at 6 months 

 

Figure 37: Unscheduled care (emergency department visit) at 6 months 
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Figure 38: Unscheduled care (emergency hospital readmission) at 6 months 

 
 

K.6.2 Holistic assessment  

K.6.2.1 Holistic assessment inpatient - Ward 

Figure 126: Health-related Quality of Life (SF-36, 0-100, higher is better), 12 months  
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Figure 127: Mortality, end of follow-up , time point unclear  

 
 

Figure 128: Functional outcomes: activities Of daily living, 6-12 months  
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Figure 129: Functional outcomes (improving ADLs, at discharge) 

 
 

Figure 130: Functional outcomes (worsening ADLs, at discharge) 

 
 

Figure 131: Functional outcomes (independent in at least 2 ADLs, 24 months) 

 
 

Figure 132: Functional outcomes (dependence in ADL, Barthel <12, 12 months) 

 
 

Figure 133: Functional outcomes (dependence in IADL, Lawton<4, 12 months) 

 

Figure 134: Patient & carer satisfaction: family/resident satisfaction, 6 months  
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Figure 135: Patient & carer satisfaction: carer satisfaction, at discharge (unvalidated scoring 
system, 0-100, higher is better), 12 months  

 
 

Figure 136: Patient & carer satisfaction: patient satisfaction, discharge (unvalidated scoring 
system, 0-100, higher is better outcome), 1 month  

 
 

Figure 137: Length of stay, 3-12 months  

 
 

Figure 138: Unscheduled care : emergency department presentation, 6 months  
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Figure 139: Unscheduled care : hospital readmissions   

 
 

Figure 140: Admission to care facility, end of follow-up, 1-24 months  

 
 

 

Figure 141: Carer treatment burden, self-reported physical health, 3 months 

 
 

Figure 142: Carer treatment burden, self-reported emotional health, 3 months 
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K.6.2.2 Holistic assessment inpatient - Team 

Figure 1430: Health-related Quality of Life (EQ-5D, 0-1, higher is better outcome), 90 day  

 

 

Figure 144: Mortality, end of follow-up, time point unclear  

 
 

Figure 145: Mortality, time to mortality  

 
 

Figure 146: Functional outcomes (activities of daily living)  
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Figure 147: Functional outcomes (activities of daily living: Barthel ADL, Barthel ≥17), at 90 days  

 
 

Figure 148: Functional outcomes (activities of daily living: Katz ADL – improved by any 
amount)  

 
 

Figure 149: Functional outcomes (activities of daily living: five-items OARS IADL – improved by 
any amount)  

 
 

Figure 150: Length of hospital stay, at 12 months  

 
 

Figure 151: Unscheduled care (hospital readmissions)  
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Figure 152: Admission to care facility, at end of follow-up  

 
 

Figure 153: Patient /carer treatment burden (patient treatment burden, ‘health troubles stand 
in the way of doing things a great deal’)  
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Figure 155: Mortality, 6-74 months follow-up 

 
 

Figure 156: Mortality (time to event), 24-74 months 

 

Figure 157: Functional outcomes: Activities of daily living: Barthel Index (scale 0-100; higher is 
better), 6 months 

 
 
 

Figure 158: Unscheduled care (hospitalisation), 6 months  
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Figure 159:  Admission to care facility, 1-7 years 

 

Figure 160:  Admission to care facility (time to event), 24-74 months 
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Figure 161: Health-related quality of life: EQ-5D, (0-1, higher is better outcome), 18-24 months 
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Figure 162: Health-related quality of life: MOS-20 (mental health, 0-100, higher is better 
outcome), 6 months 

K.6.2.5  
 

Figure 163: Health-related quality of life: MOS-20 (physical performance, 0-100, higher is 
better outcome), 3 months 

 
 

Figure 164: Health-related quality of life: MOS-20 (role functioning, 0-100, higher is better 
outcome), 3 months 

 
 

Figure 165: Health-related quality of life: SF-36 (physical component)(scale 0-100; higher is 
better), 2 years 

 
 

Figure 166: Health-related quality of life: SF-36 (mental component)(scale 0-100; higher is 
better), 2 years 
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Figure 167: Health-related quality of life: SF-36 subscales (scale 0-100; higher is better), 2 
years 

 
 

 

Figure 168: Mortality, 12-36 months 
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Figure 169: Mortality, time to event, 24 months 

 
 

Figure 170: Functional outcomes: Activities of daily living: Katz basic ADL (scale 0-6; higher is 
better), 3 months – 2 years 

 
 

 

Figure 171: Functional outcomes: Activities of daily living: Lawton & Brody IADL (scale 0-8; 
higher is better), 3 months – 2 years 

 
 

Figure 172: Functional outcomes: Sickness Impact Profile (scale 0-100; lower is better), 1 
yearmonth 

 
 

Figure 173: Functional outcomes: Sickness Impact Profile (scale 0-100; lower is better), 1 year6 
months 
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Figure 175: Length of hospital stay (days per patient), 24 months  

 

Figure 176: Unscheduled care (hospitalisation), 12 months 

 

Figure 177: Unscheduled care (hospitalisations per patient), 24 months 

 
 
 

Figure 178: Unscheduled care (admission to care facility, 1-7 years 

 
 

Figure 179: Unscheduled care (admission to care facility, time to event), 12-24 months 
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K.7 Self-management 

K.7.1 Self-management versus usual care (participants with comorbid physical health 
conditions) 

Figure 180: Health related quality of life 

 

 

Figure 181: Self-rated health 

 

 

Figure 182: Disability 

 

 

Figure 183: Psychological wellbeing 

 
 

 

Figure 184: Positive and active engagement with life 
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Figure 185: Role activities limitations 

 
 

Figure 186: Social role activities 

  

Figure 187: Mortality 

 
 

Figure 188: Great difficulty with ADLs 
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Figure 189: Some difficulty with ADLs 

 
 

 

Figure 191: Nottingham Extended Activities of Daily Living (NEADL) (2 weeks) 

 
 

Figure 192: Canadian Occupational Performance Measure (COPM): satisfaction (2 weeks) 

 
 

Figure 193: Canadian Occupational Performance Measure (COPM): performance (2 weeks) 
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Figure 190: Health distress 
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Figure 194: 6 minute walk test 

 
 

Figure 195: Community Healthy Activities Model Program for Seniors (CHAMPS) score >6 (6 
months) 

 
 

Figure 196: Hospital admissions (6 months) 

 
 

Figure 197: Stanford Chronic Disease Self-Efficacy 6-item Scale (2 weeks) 

 
 

 

K.7.2 Self-management versus usual care (participants with comorbid physical and mental 
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Figure 198: Health related quality of life 
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Figure 199: Health related quality of life 

 
 

 

Figure 200: Physical activity 

 
 

 

Figure 201: Walking (minutes/week) 

 
 

 

Figure 202: Moderate/vigorous physical activity (minutes/week) 

 
 

 

Figure 203: Use of emergency department 
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Figure 204: Self-efficacy 

 
 

 

Figure 205: Patient activation 

 
 

 

K.7.3 Self-management to improve management of treatment versus usual care (participants 
with physical health conditions, including participants diagnosed with dementia) 

 

Figure 206: Self-rated health 

 
 

 

Figure 207: Self-efficacy 
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Figure 208: Self-efficacy 

 
 

 

K.7.5 Self-management to improve management of treatment versus control intervention 
(participants with comorbid physical and mental health conditions) 
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K.8 Format of encounters 

K.8.1 Telemonitoring versus usual care 

Figure 210: Mortality (6 months) 

 
 

 

Figure 211: Quality of life (physical component); SF-36V, scale from 0 to 100, better indicated 
by higher values (6 months) 

 
 

 

Figure 212: Quality of life (mental component); SF-36V, scale from 0 to 100, better indicated 
by higher values (6 months) 
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Figure 213: ED (6 months) 

 
 

 

Figure 214: Hospital admissions (6 months) 

 
 

 

Figure 215: Hospital days (6 months) 

 
 

Figure 216: Patient satisfaction; General Home Care Satisfaction Scale, range of scores not 
reported, better indicated by higher values  
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Figure 217: Mortality (1 year) 

 
 

 

Figure 218: Quality of life (physical component); SF-12, scale from 0 to 100, better indicated by 
higher values (1 year) 
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Figure 219: Quality of life (mental component); SF-12, scale from 0 to 100, better indicated by 
higher values (1 year) 

 
 

 
 

Figure 220: Functioning; Barthel ADL index, scale from 0 to 100, better indicated by higher 
values (1 year) 

 
 

 

Figure 221: ED visits (1 year) 

 
 

 

Figure 222: ED visits (1 year) 

 
 

 

Figure 223: Hospital admissions (1 year) 

 
 

 

Figure 224: Hospital admissions (1 year) 

 
 

 

Study or Subgroup

Takahashi 2012

Mean

56

SD

8.9

Total

77

Mean

58.1

SD

7.6

Total

89

IV, Fixed, 95% CI

-2.10 [-4.64, 0.44]

Telemonitoring Usual care Mean Difference Mean Difference

IV, Fixed, 95% CI

-100 -50 0 50 100
Favours usual care Favours telemonitoring

Study or Subgroup

Takahashi 2012

Mean

90.5

SD

16.5

Total

77

Mean

93.1

SD

13.4

Total

89

IV, Fixed, 95% CI

-2.60 [-7.22, 2.02]

Telemonitoring Usual care Mean Difference Mean Difference

IV, Fixed, 95% CI

-100 -50 0 50 100
Favours usual care Favours telemonitoring

Study or Subgroup

Takahashi 2012

Events

36

Total

102

Events

29

Total

103

M-H, Fixed, 95% CI

1.25 [0.84, 1.88]

Telemonitoring Usual care Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours telemonitoring Favours usual care

Study or Subgroup

Takahashi 2012

Mean

0.71

SD

1.3

Total

102

Mean

0.45

SD

0.83

Total

103

IV, Fixed, 95% CI

0.26 [-0.04, 0.56]

Telemonitoring Usual care Mean Difference Mean Difference

IV, Fixed, 95% CI

-100 -50 0 50 100
Favours telemonitoring Favours usual care

Study or Subgroup

Takahashi 2012

Events

53

Total

102

Events

45

Total

103

M-H, Fixed, 95% CI

1.19 [0.89, 1.59]

Telemonitoring Usual care Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours telemonitoring Favours usual care

Study or Subgroup

Takahashi 2012

Mean

1.1

SD

1.7

Total

102

Mean

0.83

SD

1.2

Total

103

IV, Fixed, 95% CI

0.27 [-0.13, 0.67]

Telemonitoring Usual care Mean Difference Mean Difference

IV, Fixed, 95% CI

-100 -50 0 50 100
Favours telemonitoring Favours usual care



 

 

Multimorbidity: clinical assessment and management 
Forest plots 

National Guideline Centre, 2016 
584 

Figure 225: Length of hospital stay, days (1 year) 

 
 

 

Figure 226: Hospice visits (1 year) 

 
 

 

Figure 227: Length of hospice stay, days (1 year) 

 
 

 

Figure 228: Time to hospice entry (1 year) 

 
 

K.8.3 Telemonitoring with alerts (plus case management) versus usual care (plus case 
management) 

Figure 229: Functional level; OARS Multidimensional Functional assessment, scale from 0 to 
75, better indicated by higher values (6 months) 

 

 

Figure 230: Cognitive status; OARS Multidimensional Functional assessment, scale from 0 to 
50,  better indicated by higher values (6 months) 
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Figure 231: Patient satisfaction; OARS Multidimensional Functional assessment, scale from 0 
to 140, better indicated by higher values (6 months) 

 

 

Figure 232: Self-rated health; OARS Multidimensional Functional assessment, scale from 0 to 
185,  better indicated by higher values (6 months) 

 

 

K.8.4 Telemonitoring (plus self-management) versus usual care (plus psychoeducation) 

Figure 233: Quality of life (mental component); SF-12, scale from 0 to 100, better indicated by 
higher values (6 months) 

 
 

 

Figure 234: ED visits (6 months) 

 
 

 

Figure 235: Episodes of care (6 months) 

 
 

 

Figure 236: Length of hospital stay, days (6 months) 
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Figure 237: Patient satisfaction; scale not reported, better indicated by higher values (6 
months) 
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Appendix L: Excluded clinical studies 

L.1 Principles/Barriers of care 

L.1.1 Principles of care 

Table 254: Guidelines excluded from the clinical review  

Reference Reason for exclusion 

AGS 2012D Not a guideline 

Anon 2004 Not a guideline 

Anon 2005 Not a guideline 

Anon 2005A Incorrect design 

Anon 2006A Not a guideline (commissioning framework) 

Anon 2008 Not a guideline 

Anon 2010B Not multimorbidity focused 

Anon 2011E Not a guideline 

Anon 2011F Not a guideline 

Anon 2011I Not a guideline 

Anon 2012E Not a guideline 

Anon 2012F Not a guideline 

Anon 2012G Not a guideline 

Anon 2012K Not a guideline 

Anon 2012L Not a guideline 

Anon 2012M Not a guideline 

Anon 2012R Not a guideline 

Anon 2013 Not a guideline 

Anon 2013B Not a guideline 

Anon 2013D Not a guideline 

Anon 2013F Commentary 

Anon 2013M Specific review of efficacy of intervention 

Anon 2014 Commentary 

Anon 2014C Not a guideline 

Anon 2014H Not a guideline 

Anon 2014I Not a guideline 

Anon 2015A Not a guideline 

Anon 2015B Not a guideline 

Braithwaite 2009 Not a guideline 

Cheng 2014 Abstract only 

Cleary 2008 Low quality guideline 

Dauden 2013 Recommendations specific to single, non-representative condition 

Dumbreck 2015 Not a guideline 

Fanciullo 2011 Not a guideline 

Green 2013 Commentary 



 

 

Multimorbidity: clinical assessment and management 
Excluded clinical studies 

National Guideline Centre, 2016 
588 

Reference Reason for exclusion 

Guthrie 2012 Commentary 

Parekh 2014 Not a guideline 

Reeve 2015 Commentary 

Roland 2013 Commentary 

Tinetti 2004 Not a guideline 

Vanweel 2006 Not a guideline 

Wyatt 2014 Not a guideline 

 

L.1.2 Barriers of care 

Table 255: Studies excluded from the clinical review 

Reference Reason for exclusion 

Ahmed 200916 Incorrect study design  

Alderson 201426 Focus on single condition  

Alfaro Lara 201229 Incorrect study design  

Ancker 201446 Population does not match protocol  

Ancker 201547 Focus not on barriers and facilitators to optimal care for people with 
multimorbidity 

Ancker 2015A48 Checked for themes – no new themes identified 

Annema 200955 Population does not match protocol  

Aspin 201266 Population does not match protocol  

Atkin 200569 Checked for themes – no new themes identified 

Baker 201485 Population does not match protocol  

Baughan 1983105 Incorrect study design 

Bayliss 2003107 Included in systematic review (Koch 2015) 

Belcher 2006117 Population does not match protocol  

Beverly 2011127 Checked for themes – no new themes identified 

Beverly 2014128 Checked for themes – no new themes identified 

Bjorkelund 2013138 Literature review 

Blake 2009144 Population does not match protocol 

Blakeman 2012146 Population does not match protocol  

Bonavita 2008156 Not relevant 

Bower 2011176 Included in systematic review  

Bower 2012175,176 Checked for themes – no new themes identified 

Bower 2013174 Incorrect study design 

Bower 2014173 Literature review 

Bratzke 2015183 Literature review 

Bravo 2012185 Incorrect study design  

Burgers 2010203 Incorrect study design 

Burke 2006A204 Population does not match protocol 

Caplan 2012216 Population does not match protocol  

Carder 2003217 Population does not match protocol  
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Reference Reason for exclusion 

Chadwick 2012230 Literature review 

Chapman 2009241 Population does not match protocol  

Cheraghi-Sohi 2013255 Literature review 

Chew-Gra257ham 2002 Checked for themes – no new themes identified 

Clarke 2014274 Literature review 

Cook 2013287 Population does not match protocol  

Coventry 2011301 Population does not match protocol  

Cramm 2013305 Incorrect study design  

Crotty 2015308 Checked for themes – no new themes identified 

Daker-White 2014320 Protocol – corresponding paper not currently published 

Davis 2012 329 Population does not match protocol 

Demain 2015343 Incorrect population 

Doos 2014367 Checked for themes – no new themes identified 

Ehrlich 2015387 Incorrect study design 

Ekdahl 2011390 Incorrect study design 

Ekdahl 2012392 Population does not match protocol  

Ekerstad 2010393 Incorrect study design 

Eton 2015411 Checked for themes – no new themes identified 

Fortin 2010435 Checked for themes – no new themes identified 

Franz 2010445 Population does not match protocol 

Freund 2013451 Population does not match protocol 

Fried 2011A456 Included in systematic review (Sinnott 2013) 

Fuji 2013462  Population does not match protocol 

Giandinoto 2014480 Literature review 

Gulliford 2011522 Incorrect study design 

Gusdal 2011523 Incorrect study design 

Gustafsson 2013A524 Checked for themes – no new themes identified 

Haapamaki 2008529 Incorrect study design 

Halava 2014535 Incorrect study design 

Halm 2000536 Incorrect study design 

Halvorsen 2008537 Population does not match protocol 

Hansen 2014A543 Incorrect study design 

Harries 2007546 Population does not match protocol  

Harris 2013A547 Literature review 

Harrold 2013550 Incorrect study design 

Haverhals 2011553 Checked for themes – no new themes identified 

Heatley 2009557 Literature review 

Heijmans 2015561 Incorrect study design 

Heisler 2007563 Incorrect study design 

Helfrich 2014564 Incorrect study design 

Helminen 2009565 Incorrect study design 

Helstad 2004566 Incorrect study design 

Henning-Smith 2013570 Incorrect study design 
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Henry 2008571 Incorrect study design 

Hershkovitz 2001573 Incorrect study design 

Hewitson 2014574 Incorrect study design 

Heyrani 2012575 Incorrect study design 

Hill-Briggs 2002578 Incorrect study design 

Hinder 2012580 Population does not match protocol 

Ho 2015585 Checked for themes – no new themes identified 

Hoang 2009591 Incorrect study design 

Holmboe 2008597 Incorrect study design 

Hong 2005599 Incorrect study design 

Horrocks 2004603 Population does not match protocol 

Houle 2012604 Incorrect study design 

Howes 2010605 Population does not match protocol  

Howes 2012606 Population does not match protocol  

Hoyt 2006607 Population does not match protocol  

Huber 2011 612 Population does not match protocol  

Hung 2015613 Population does not match protocol  

Hwang 2011A618 Incorrect study design  

Incalzi 2006623 Incorrect study design  

Ionescu-Ittu 2007625 Incorrect study design  

Ito 2013627 Literature review 

Jager 2015630 Incorrect study design  

Janke 2015634 Checked for themes – no new themes identified 

Jansa 2010636 Incorrect study design  

Jatrana 2009638 Incorrect study design  

Jatrana 2011639 Incorrect study design  

Jeon 2009641 Population does not match protocol  

Jerant 2005647 Included in systematic review (Koch 2015) 

Joen 2010642 Population does not match protocol  

Joen 2010A643 Literature review 

Johnson 2014651 Incorrect study design 

Johnston 2011653 Population does not match protocol  

Johnston 2012652 Incorrect study design 

Joo 2013659 Population does not match protocol  

Joubert 2010662 Incorrect study design  

Junius-Walker 2012A665 Checked for themes – no new themes identified 

Justice 2012666 Incorrect study design  

Kenning 2013687 Checked for themes – no new themes identified 

Kenning 2015686 Incorrect study design  

Kenning 2015A688 Focus not on barriers to optimal care for people with multimorbidity 

Kerr 2007689 Incorrect study design  

Knowles 2013703 Focus not on barriers and facilitators to optimal care for people with 
multimorbidity 



 

 

Multimorbidity: clinical assessment and management 
Excluded clinical studies 

National Guideline Centre, 2016 
591 

Reference Reason for exclusion 

Knowles 2015702 Focus not on barriers and facilitators to optimal care for people with 
multimorbidity 

Krein 2007713 Incorrect study design  

Kronish 2013716 Incorrect study design  

Kuluski 2015718 Checked for themes – no new themes identified 

Lai 2013726 Incorrect study design  

Lam 2011728 Incorrect study design  

Lamba 2012730 Incorrect study design  

Lambie 2006731 Incorrect study design  

Langer 2013736 Literature review 

Lasser 2008739 Population does not match protocol 

Lee 2013B743 Incorrect study design  

Lee 2013E749 Incorrect study design  

Leendertse 2013750 Incorrect study design  

Lekas 2012753 Population does not match protocol  

Lenihan 2013755 Incorrect study design  

Lenzen 2005756 Incorrect study design  

Lenzi 2014757 Incorrect study design  

Loeb 2015775 Incorrect population 

Loza 2015782 Literature review 

Lu 2011A784 Incorrect study design 

Luijks 2012790 Included in systematic review (Sinnott 2013) 

Lupari 2011792 Literature review 

MacLaughlin 2005798 Literature review 

Manias 2007804 Population does not match protocol  

Mann 2014805 Incorrect study design  

Markenson 2011812 Incorrect study design  

Marrett 2012814 Incorrect study design  

Martinez-Garcia 2013818 Incorrect study design  

Marzolini 2013821 Incorrect study design  

Mathew 2014823 Incorrect study design  

McCarthy 2007831 Incorrect study design  

McEntee 2009835 Literature review 

Mehta 2008843 Incorrect study design  

Meranius 20151156 Checked for themes – no new themes identified 

Meranius 2015847 Checked for themes – no new themes identified 

Mercer 2007849 Incorrect study design  

Mercer 2012848 Incorrect study design  

Min 2007860 Incorrect study design  

Mira 2013862 Incorrect study design  

Mira 2014A861 Incorrect study design  

Mishuris 2014863 Population does not match protocol  

Mitchell 2008B866 Incorrect study design  
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Monane 1997873 Literature review 

Monroe 2013874 Population does not match  

Morris 2011880 Included in systematic review (Koch 2015) 

Morrissey 2007881 Literature review 

O’Brien 2011914 Included in systematic review (Sinnott 2013) 

O’Keeffe 2001919 Population does not match protocol  

Paddison 2015939 Incorrect study design  

Parke 2013945 Population does not match protocol  

Paterson 2004950 Population does not match protocol  

Petersen 1998964 Incorrect study design 

Peters-Klimm 2012962 Population does not match protocol  

Petkov 2010965 Population does not match protocol  

Philips 2014A967 Population does not match protocol  

Poitras 2012982 Incorrect study design  

Presseau 2009990 Population does not match protocol  

Putnam 2004994 Population does not match protocol  

Raven 20121010 Population does not match protocol  

Reed 20071014 Population does not match protocol  

Ridgeway 20141019 Checked for themes – no new themes identified 

Ritholz 20111022 Population does not match protocol  

Robertson 20131028 Population does not match protocol  

Roe 20091039 Population does not match protocol  

Roland 20111040 Population does not match protocol  

Rolfe 20101041 Population does not match protocol  

Ross 19941047 Population does not match protocol  

Sada 20111056 Population does not match protocol  

Santos Souza 20131077 Population does not match protocol  

Schafer 20141082 Population does not match protocol  

Schonfeld 20121093 Checked for themes – no new themes identified 

Schuling 20121098 Included in systematic review (Sinnott 2013) 

Shigaki 20101116 Checked for themes – no new themes identified 

Simmonds 20131122 Checked for themes – no new themes identified 

Sinnott 20151124 Checked for themes – no new themes identified 

Sledge 20111127 Population does not match protocol  

Smith 20101129 Included in systematic review (Sinnott 2013) 

Søndergaard 20151136 Incorrect study design 

Stanhope 20141144 Population does not match protocol 

Stanners 20121145 Checked for themes – no new themes identified 

Tjia 2008A1197 Population does not match protocol  

Townsend 20061210 Included in systematic review (Koch 2015) 

Townsend 20121207 Checked for themes – no new themes identified 

Townsend 20131208 Protocol – corresponding paper identified 

Townsend 20151206 Not relevant 
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Van der Kluit1228 Literature review 

Van Durme 20141231 Population does not match protocol  

Van Hasselt 20131232 Population does not match protocol  

Vik 20091248 Population does not match protocol 

Walsh 20101274 Incorrect study design 

Waterworth 20151287 Checked for themes – no new themes identified 

Waterworth 2015A1286 Checked for themes – no new themes identified 

Wensing 20141297 Population does not match protocol  

Whitson 20111302 Checked for themes – no new themes identified 

Williams 20051308 Population does not match protocol  

Williams 20071306 Checked for themes – no new themes identified 

Williams 2014A1307 Checked for themes – no new themes identified 

Wilson 20131310 Population does not match protocol  

Yen 20111326 Population does not match protocol 

Zulman 20151355 Checked for themes – no new themes identified 

L.2 Identification  

L.2.1 Unplanned hospital admissions 

Table 22: Studies excluded from the clinical review 

Reference Reason for exclusion 

Almagro 201236 Incorrect population 

Almagro 201437 Incorrect population 

Alvarez 201241 Incorrect population 

Amarasingham 201542 Incorrect population 

Ando 201251 Incorrect population 

Angleman 201553 No relevant statistical outcomes reported 

Antonelliinc 199756 Incorrect population 

Antonelliinc 200757 No relevant statistical outcomes reported 

Antoniou 201459 Incorrect population 

Arfken 199862 No relevant statistical outcomes reported 

Arminanza 201364 Incorrect population 

Asao 201465 Incorrect population 

Austin 201175 Incorrect population 

Austin 2011A76 Incorrect population 

Austin 201273 Incorrect population 

Austin 2012A74 No relevant statistical outcomes reported 

Austin 201572 Systematic review checked for references 

Austin 2015A77 Incorrect population 

Baker 201284 Tool not validated 

Bang 201390 No relevant statistical outcomes reported 

Bansal 201591 Incorrect population 
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Baser 200898 Incorrect population 

Basic 201599 Incorrect population 

Bateman 2013101 Incorrect population 

Bateman 2015100 No relevant outcomes reported 

Bayliss 2005106 Incorrect population 

Beland 2012116 No relevant outcomes reported 

Beloosesky 2011118 No relevant statistical outcomes reported 

Bernabeu-Wittel 2011A124 No relevant outcomes reported 

Bernardini 2004125 Incorrect population 

Bien 2015133 No tool 

Billings 2012134 Tool not validated  

Billings 2013135 No relevant statistical outcomes reported 

Boeckxstaens 2015A152 Incorrect study design 

Bottle 2006164 Tool not validated 

Bottle 2011163 Incorrect population 

Boult 1993166 No relevant outcomes reported 

Boult 1995167 Included in systematic review (Wallace 2013) 

Boxer 2010178 No relevant statistical outcomes reported 

Bravo 2002184 Tool not validated 

Brevetti 2008191 No relevant statistical outcomes reported 

Buntinx 2002202 No relevant statistical outcomes reported 

Buurman 2011206 Incorrect population 

Byles 2005207 No relevant statistical outcomes reported 

Calvo-Espinos 2015212 Incorrect population 

Canoui 2011215 No relevant outcomes reported 

Carey 2004219 Incorrect population 

Carey 2008218 Incorrect population 

Carey 2013220 Incorrect population 

Castelli 2014223 Incorrect population 

Cei 2015227 Tool not validated 

Chae 2011231 Incorrect population 

Chan 2010233 Incorrect population 

Chan 2012235 No relevant outcomes reported 

Chan 2014A234 No relevant outcomes reported 

Chang 2015238 No relevant statistical outcomes reported 

Chapman 2013A242 No relevant statistical outcomes reported 

Chapman 2015240 Incorrect population 

Charlson 1988245 Incorrect population 

Charlson 1994244 No relevant statistical outcomes reported 

Chaudhry 2003246 Incorrect population 

Chen 2010B249 No relevant statistical outcomes reported 

Chen 2014C248 Incorrect population 

Chenore 2013254 Incorrect population 
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Chiang 2012258 No relevant statistical outcomes reported 

Chirions 2007259 Tool not validated 

Cho 2013260 Incorrect population 

Clark 1995271 Incorrect population 

Clarke 2011273 No relevant statistical outcomes reported 

Conde-Martel 2012284 Incorrect population 

Conde-Martel 2013283 No relevant statistical outcomes reported 

Condon 2012285 Incorrect population 

Conway 2015A286 Incorrect population 

Corsinovi 2009294 No tool 

Crooks 2015307 Incorrect population 

Cui 2015311 Incorrect population 

D’hoore 1993319 Incorrect population 

D’hoore 1996318 Incorrect population 

Darcy 2005317 Incorrect population 

Davies 2012328 Incorrect population 

Davis 2002330 Incorrect population 

de Torres 2014334 Tool not validated 

Dent 2015345 No relevant outcomes reported 

Di Bari 2006352 Base model not validated 

Di Bari 2010350 No relevant statistical outcomes reported 

Di Bari 2012351 No relevant outcomes reported 

Dias 2015355 No relevant statistical outcomes reported 

Diez-Manglano 2015357 No relevant outcomes reported 

Di Lorio 1998353 No relevant statistical outcomes reported 

Di Lorio 2004354 Incorrect population 

Divo 2012359 Tool not validated 

Dominick 2005362 Incorrect population 

Dong 2013364 Incorrect population 

Dorr 2006369 No relevant statistical outcomes reported 

Drame 2008A374 Incorrect population 

Dugoff 2014 379 Incorrect population 

El Hajji 2015395 Incorrect population 

Ensrud 2009A402 Tool not validated 

Espaulella 2007407 No relevant statistical outcomes reported 

Fabbian 2013415 No relevant statistical outcomes reported 

Falasca 2011418 Incorrect population 

Fischer 2006425 No relevant outcomes reported 

Flacker 2003428 Incorrect population 

Floege 2015430 Incorrect population 

Formiga 2011432 No relevant statistical outcomes reported 

Formiga 2013431 No relevant statistical outcomes reported 

Fortin 2005A434 No relevant outcomes reported 
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Fortin 2006437 No relevant outcomes reported 

Fortin 2011436 No relevant outcomes reported 

Franchi 2013442 No relevant statistical outcomes reported 

Fried 2001452 Incorrect population 

Fried 2003453 Incorrect population 

Frisoli 2015460 No tool 

Gabriel 1994A463 No relevant statistical outcomes reported 

Gagne 2011465 Incorrect population 

Gallucci 2014467 No relevant statistical outcomes reported 

Ganna 2015469 Incorrect population 

George 2006477 No relevant statistical outcomes reported 

Ghali 1996478 Incorrect population 

Graf 2015506 Tool not validated 

Greene 1990512 No tool 

Greene 2015511 Incorrect population 

Grimmer 2014516 No relevant outcomes reported 

Groll 2005518 Incorrect population 

Groll 2006517 Incorrect population 

Grunau 2006519 Incorrect population 

Guaraldi 2015520 Incorrect population 

Hansel 2004541 Incorrect population 

Harel 2014545 No relevant outcomes reported 

Helvik 2013567 No relevant statistical outcomes reported 

Hemmelgarn 2003569 Incorrect population 

Hindmarsh 2014581 No relevant statistical outcomes reported 

Hiorth 2014582 No relevant outcomes reported 

Ho 2007586 Incorrect population 

Ho 2014B589 No relevant statistical outcomes reported 

Hoogerdujin 2010600 No relevant outcomes reported 

Hsiao 2015608 No relevant statistical outcomes reported 

Huang 2014D610 No relevant statistical outcomes reported 

Huntley 2012614 Systematic review checked for references 

Hutchings 2013615 Protocol 

Hutchinson 2013616 No relevant statistical outcomes reported 

Hutchinson 2015617 Incorrect population 

Ingalzi 1997622 Tool not validated 

Inoye 2003624 Incorrect population 

Jang 2010631 No relevant statistical outcomes reported 

Jepsen 2008644 Incorrect population 

Jepsen 2014A645 Incorrect population 

Jiang 2005 649 Incorrect population 

Jones 2005654 No relevant outcomes reported 

Jong 2002 655 No relevant outcomes reported 
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Jonsen 2011 658 Incorrect population 

Jotheeswaran 2015661 No relevant statistical outcomes reported 

Jung 2014664 Incorrect population 

Kan 2013 668 Incorrect population 

Kanis 1999 669 No relevant outcomes reported 

Kaplan 1974671 Incorrect population 

Khan 2010A 690 Incorrect population 

Kieszak 1999 692 No relevant statistical outcomes reported 

Kil 2012 693 Incorrect population 

Kim 2014D696 Acute care (post-operation) 

Lee 2006747 Incorrect population 

Lee 2015A746 Literature review 

Levine 2007760 Incorrect population 

Levy 2015761 Incorrect population 

Low 2015781 Incorrect population 

Lu 2011783 Base model  not validated 

Luo 2015791 No relevant outcomes reported 

Manzano 2011808 No relevant statistical outcomes reported 

Matsuzawa 2013826 Incorrect population 

Martinez-Velilla 2014819 No relevant outcomes reported 

Matzen 2012828 Incorrect population 

McGee 2008836 No relevant statistical outcomes reported 

Menendez 2015B845 Incorrect population 

Metcalfe 2015851 Incorrect population 

Min 2009859 No relevant outcomes reported  

Mosley 2009882 Included in systematic review (Wallace 2013) 

Neuhaus 2013902 Incorrect population 

Ng 2012903 No relevant outcomes reported 

O’Caoimh 2015915 Incorrect population 

O'Caoimh 2015A916 Incorrect population 

Orueta 2013930 Incorrect study design 

Pacala 1997936 Insufficient data 

Parkerson 2001947 Incorrect population 

Pedone 2016954 Incorrect population 

Pijpers 2012969 Review checked for references 

Pilotto 2008971 No relevant outcomes reported 

Pilotto 2010970 No relevant outcomes reported 

Pilotto 2012A973 Incorrect population 

Pilotto 2012B974 Incorrect population 

Pilotto 2013972 Incorrect population 

Pilotto 2015976 Incorrect study design 

Pilotto 2015B975 Protocol 

Polanczyk 1998983 Incorrect population 
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Porock 2005986 No relevant outcomes reported 

Poses 1996987 Incorrect population 

Putnam 2002993 Incorrect population 

Quach 2009995 Acute care (ICU) 

Quail 2011996 Incorrect population 

Quan 2011997 Incorrect population 

Radley 20081002 No relevant outcomes reported  

Radner 20151003 Incorrect population 

Radovanovic 20141004 Incorrect population 

Ravindrarajah 20131011 Incorrect population 

Rector 20061012 Disease-specific tool 

Rius 20081025 Incorrect population 

Roberts 20121027 No relevant outcomes reported 

Roberts 20151026 Incorrect population 

Robey-Williams 20071029 No relevant outcomes reported 

Rockwood 20051034 No relevant outcomes reported 

Rodriguez-Pascual 20121038 No relevant statistical outcomes reported 

Romano 20001044 No relevant statistical outcomes reported 

Romero-Ortuno 20131045 Incorrect population 

Royston 20041048 Incorrect population 

Rozzini 20021049 Tool not validated 

Ruiz-Laiglesia 20141053 Incorrect population 

Sanchis 20141074anchis 2014 No relevant outcomes reported 

Sabin 19991055 No relevant statistical outcomes reported 

Sager 19961057 Incorrect population 

Salvi 20081064 Acute care (cancer) 

Sampalis 20091067 Incorrect population 

Sampson 20121068 Incorrect population 

Sanabria 20081069 Acute care (cancer) 

Sancarlo 20111070 No relevant outcomes reported 

Sancarlo 20121071 No relevant outcomes reported 

Sanchis 20111075 Incorrect population 

Sanchis 20141074 No relevant outcomes reported 

Schneeweiss 20001086 Review 

Schneeweiss 20031088 Incorrect population 

Schneeweiss 20041089 Tool not validated 

Schonberg 20091092 Incorrect population 

Schoufour 2015A1094 Incorrect population 

Senni 20061105 Incorrect population 

Senni 20131104 Incorrect population 

Sessler 20101106 External validation not in multimorbid population 

Shamliyan 20131110 Systematic review checked for references 

Shelton 20001112 Incorrect population 
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Shih 20151117 Model not validated 

Sidorov 20021120 No relevant outcomes reported 

Simon 2012A1123 Acute care (cancer) 

Sirola 20111125 Incorrect population 

Soares 20111132 No relevant outcomes reported 

Solberg 20071133 Incorrect population 

Solomon 20111134 No relevant outcomes reported 

Soubeyran 20121139 Acute care (cancer) 

Southerland 20141140 Incorrect population 

Stausberg 20151146 Incorrect population 

Steiner 19971147 No relevant outcomes reported 

Stukenborg 20011155 Incorrect population 

Sundarajan 20071158 Incorrect population 

Tal 20111167 No relevant statistical outcomes reported 

Tan 20131168 Incorrect population 

Tang 20151171 Incorrect population 

Tapper 2015A1176 Disease-specific tool 

Tarazona-Santalbina 20121177 No relevant statistical outcomes reported 

Tate 20141178 Incorrect population 

Teno 20001181 Incorrect population 

Tessier 20081182 No relevant outcomes reported 

Testa 20091183 Incorrect population 

Tetsche 20081184 Acute care (cancer) 

Theou 20131185 Incorrect population 

Thompson 20101186 Acute care (trauma) 

Thompson 20131187 Incorrect population 

Tierney 20041192 No relevant statistical outcomes reported 

Tierney 20071193 No relevant outcomes reported 

Tilling 20011194 No relevant outcomes reported 

Ting 20141196 Acute care (trauma) 

Tobacman 19941199 Review 

Torres 20041204 No relevant statistical outcomes reported 

Torres 20061203 Base model not validated 

Toson 20151205 Tool not validated 

Tsui 20151216 No relevant outcomes reported 

Van Doorn 20011230 Incorrect population 

Van Kempen 20151234 Incorrect population 

Van Manen 20021235 Incorrect population 

Van Walraven 20141236 Incorrect population 

Van Walraven 20151236 Incorrect population 

Velghe 20141239 Acute care (cancer) 

Verdalles 20101243 Incorrect population 

Vidan 20141246 No relevant statistical outcomes reported 
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Vischer 20121251 No relevant statistical outcomes reported 

Visser 20041252 No relevant statistical outcomes reported 

Vitry 20091253 No relevant outcomes reported 

Vojta 20011257 No relevant outcomes reported 

Volpato 20071259 No relevant outcomes reported 

Von Korff 19921262 Incorrect population 

Wagner 20061265 Included in systematic review (Wallace 2013) 

Wagner 20111266 Incorrect population 

Walker 20051270 No relevant statistical outcomes reported 

Wallace 20141272 No relevant outcomes reported 

Walter 20011276 Acute care (cancer) 

Walter 2001A1275 Incorrect population 

Wang 20131279 Incorrect population 

Wang 2014A1277 Incorrect population 

Watkin 20121288 Incorrect population 

Weiss 20151296 Incorrect population 

Wong 2011A1316 No relevant outcomes reported 

Wong 20141315 No relevant outcomes reported 

Woo 20121317 Incorrect population 

Wu 20131322 Incorrect population 

Yan 20051324 Base model not validated 

Yang 2014G1325 Incorrect population 

Yourman 20121329 Systematic review checked for references 

Yurkovich 20151332 Systematic review checked for references 

Zampieri 20141333 Acute care (ICU) 

Zekry 20091336 Derivation study, no validation 

Zekry 20101340 No relevant statistical outcomes reported 

Zekry 2010A1341 No relevant statistical outcomes reported 

Zekry 20121335 No relevant outcomes reported 

Zekry 2012A1338 Tool not externally validated 

Zekry 20131337 No relevant outcomes reported 

Zeng 20151343 Acute care (ICU) 

Zhu 20081346 Base model not validated 

Zoghbi 20041347 Incorrect population 

L.2.2 Health-related quality of life 

Table 256: Studies excluded from the clinical review 

Reference Reason for exclusion 

Abbatecola 20114 No relevant outcomes reported 

Almagro 201236 Incorrect population 

Almagro 201437 Incorrect population 

Alvarez 201241 Incorrect population 

Amarasingham 201542 Incorrect population 
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Ando 201251 Incorrect population 

Angleman 201553 No relevant statistical outcomes reported 

Antonelliinc 199756 Incorrect population 

Antonelliinc 200757 No relevant statistical outcomes reported 

Antoniou 201459 Incorrect population 

Arfken 199862 No relevant statistical outcomes reported 

Arminanza 201364 Incorrect population 

Asao 201465 Incorrect population 

Austin 201175 Incorrect population 

Austin 2011A76 Incorrect population 

Austin 201273 Incorrect population 

Austin 2012A74 No relevant statistical outcomes reported 

Austin 201572 Systematic review checked for references 

Austin 2015A77 Incorrect population 

Baker 201284 Tool not validated 

Bang 201390 No relevant statistical outcomes reported 

Bansal 201591 Incorrect population 

Baser 200898 Incorrect population 

Basic 201599 Incorrect population 

Bateman 2013101 Incorrect population 

Bateman 2015100 No relevant outcomes reported 

Bayliss 2005106 Incorrect population 

Beland 2012116 No relevant outcomes reported 

Beloosesky 2011118 No relevant statistical outcomes reported 

Bernabeu-Wittel 2011A124 No relevant outcomes reported 

Bernardini 2004125 Incorrect population 

Bien 2015133 No tool 

Billings 2012134 Derivation study, no validation  

Billings 2013135 No relevant statistical outcomes reported 

Boeckxstans 2015151 No relevant outcomes reported 

Boeckxstaens 2015A152 Incorrect study design 

Bottle 2006164 Tool not validated 

Bottle 2011163 Incorrect population 

Boult 1993166 No relevant outcomes reported 

Boult 1995167 No relevant outcomes reported 

Boxer 2010178 No relevant statistical outcomes reported 

Bravo 2002184 Tool not validated 

Brevetti 2008191 No relevant statistical outcomes reported 

Buntinx 2002202 No relevant statistical outcomes reported 

Buurman 2011206 Incorrect population 

Byles 2005207 No relevant statistical outcomes reported 

Calvo-Espinos 2015212 Incorrect population 

Canoui 2011215 No relevant outcomes reported 
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Carey 2004219 Incorrect population 

Carey 2008218 Incorrect population 

Carey 2013220 Incorrect population 

Castelli 2014223 Incorrect population 

Cei 2015227 Tool not validated 

Chae 2011231 Incorrect population 

Chan 2010233 Incorrect population 

Chan 2012235 No relevant outcomes reported 

Chan 2014A234 No relevant outcomes reported 

Chang 2015238 No relevant statistical outcomes reported 

Chapman 2013A242 No relevant statistical outcomes reported 

Chapman 2015240 Incorrect population 

Charlson 1988245 Incorrect population 

Charlson 1994244 No relevant statistical outcomes reported 

Chaudhry 2003246 Incorrect population 

Chen 2010B249 No relevant statistical outcomes reported 

Chen 2014C248 Incorrect population 

Chenore 2013254 Incorrect population 

Chiang 2012258 No relevant statistical outcomes reported 

Chirions 2007259 Tool not validated 

Cho 2013260 Incorrect population 

Clark 1995271 Incorrect population 

Clarke 2011273 No relevant statistical outcomes reported 

Coleman 1998281 No relevant outcomes reported 

Conde-Martel 2012284 Incorrect population 

Conde-Martel 2013283 No relevant statistical outcomes reported 

Condon 2012285 Incorrect population 

Conway 2015A286 Incorrect population 

Corsinovi 2009294 No tool 

Crooks 2015307 Incorrect population 

Cui 2015311 Incorrect population 

D’hoore 1993319 Incorrect population 

D’hoore 1996318 Incorrect population 

Daniels 2012322 No relevant outcomes reported 

Darcy 2005317 Incorrect population 

Davies 2012328 Incorrect population 

Davis 2002330 Incorrect population 

de Torres 2014334 Tool not validated 

Dent 2015345 No relevant outcomes reported 

Di Bari 2006352 Base model not validated 

Di Bari 2010350 No relevant statistical outcomes reported 

Di Bari 2012351 No relevant outcomes reported 

Dias 2015355 No relevant statistical outcomes reported 
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Diez-Manglano 2015357 No relevant outcomes reported 

Di Lorio 1998353 No relevant statistical outcomes reported 

Di Lorio 2004354 Incorrect population 

Divo 2012359 Tool not validated 

Dominick 2005362 Incorrect population 

Donate-Martinez 2014363 No relevant outcomes reported 

Dong 2013364 Incorrect population 

Donnan 2008366 No relevant outcomes reported 

Dorr 2006369 No relevant statistical outcomes reported 

Drame 2008A374 Incorrect population 

Dugoff 2014 379 Incorrect population 

El Hajji 2015395 Incorrect population 

Ensrud 2009A402 Tool not validated 

Espaulella 2007407 No relevant statistical outcomes reported 

Fabbian 2013415 No relevant statistical outcomes reported 

Falasca 2011418 Incorrect population 

Fischer 2006425 No relevant outcomes reported 

Flacker 2003428 Incorrect population 

Floege 2015430 Incorrect population 

Formiga 2011432 No relevant statistical outcomes reported 

Formiga 2013431 No relevant statistical outcomes reported 

Fortin 2006437 No relevant outcomes reported 

Fortin 2011436 Incorrect population 

Franchi 2013442 No relevant statistical outcomes reported 

Fried 2001452 Incorrect population 

Fried 2003453 Incorrect population 

Frisoli 2015460 No tool 

Gabriel 1994A463 No relevant statistical outcomes reported 

Gagne 2011465 Incorrect population 

Gallucci 2014467 No relevant statistical outcomes reported 

Ganna 2015469 Incorrect population 

George 2006477 No relevant statistical outcomes reported 

Ghali 1996478 Incorrect population 

Graf 2015506 Tool not validated 

Greene 1990512 No tool 

Greene 2015511 Incorrect population 

Groll 2005518 Incorrect population 

Groll 2006517 Incorrect population 

Grunau 2006519 Incorrect population 

Guaraldi 2015520 Incorrect population 

Hansel 2004541 Incorrect population 

Harel 2014545 No relevant outcomes reported 

Helvik 2013567 No relevant statistical outcomes reported 
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Hemmelgarn 2003569 Incorrect population 

Hindmarsh 2014581 No relevant statistical outcomes reported 

Hiorth 2014582 No relevant outcomes reported 

Hippisley-Cox 2013583 No relevant outcomes reported 

Ho 2007586 Incorrect population 

Ho 2014B589 No relevant statistical outcomes reported 

Hoogerdujin 2010600 No relevant outcomes reported 

Hsiao 2015608 No relevant statistical outcomes reported 

Huang 2014D610 No relevant statistical outcomes reported 

Huntley 2012614 Systematic review checked for references 

Hutchings 2013615 Protocol 

Hutchinson 2013616 No relevant statistical outcomes reported 

Hutchinson 2015617 Incorrect population 

Ingalzi 1997622 Tool not validated 

Inoye 2003624 Incorrect population 

Jang 2010631 No relevant statistical outcomes reported 

Jensen 2001640 No relevant outcomes reported 

Jepsen 2008644 Incorrect population 

Jepsen 2014A645 Incorrect population 

Jiang 2005 649 Incorrect population 

Jones 2005654 No relevant outcomes reported 

Jong 2002 655 Incorrect population 

Jonsen 2011 658 Incorrect population 

Jotheeswaran 2015661 No relevant statistical outcomes reported 

Jung 2014664 Incorrect population 

Kan 2013 668 Incorrect population 

Kanis 1999 669 No relevant outcomes reported 

Kaplan 1974671 Incorrect population 

Khan 2010A 690 Incorrect population 

Kieszak 1999 692 No relevant statistical outcomes reported 

Kil 2012 693 Incorrect population 

Kim 2014D696 Acute care (post-operation) 

Lee 2006747 Incorrect population 

Lee 2015A746 Literature review 

Levine 2007760 Incorrect population 

Levy 2015761 Incorrect population 

Low 2015781 Incorrect population 

Lu 2011783 Base model  not validated 

Luo 2015791 No relevant outcomes reported 

Manzano 2011808 No relevant statistical outcomes reported 

Matsuzawa 2013826 Incorrect population 

Martinez-Velilla 2014819 No relevant outcomes reported 

Matzen 2012828 Incorrect population 
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Mazzaglia 2007829 No relevant outcomes reported 

McGee 2008836 No relevant statistical outcomes reported 

Menendez 2015B845 Incorrect population 

Metcalfe 2015851 Incorrect population 

Min 2009859 No relevant outcomes reported  

Mosley 2009882 No relevant outcomes reported 

Neuhaus 2013902 Incorrect population 

Ng 2012903 No relevant outcomes reported 

O’Caoimh 2015915 Incorrect population 

O'Caoimh 2015A916 Incorrect population 

Orueta 2013930 Incorrect study design 

Pacala 1997936 Insufficient data 

Parkerson 2001947 Incorrect population 

Pedone 2016954 Incorrect population 

Pijpers 2012969 Review checked for references 

Pilotto 2008971 No relevant outcomes reported 

Pilotto 2010970 No relevant outcomes reported 

Pilotto 2012A973 Incorrect population 

Pilotto 2012B974 Incorrect population 

Pilotto 2013972 Incorrect population 

Pilotto 2015976 Incorrect study design 

Pilotto 2015B975 Protocol 

Polanczyk 1998983 Incorrect population 

Porock 2005986 No relevant outcomes reported 

Poses 1996987 Incorrect population 

Putnam 2002993 Incorrect population 

Quach 2009995 Acute care (ICU) 

Quail 2011996 Incorrect population 

Quan 2011997 Incorrect population 

Radley 20081002 No relevant outcomes reported 

Radner 20151003 Incorrect population 

Radovanovic 0141004 Incorrect population 

Ravindrarajah 20131011 Incorrect population 

Rector 20061012 Disease-specific tool 

Ritt 20151023 No relevant outcomes reported 

Rius 20081025 Incorrect population 

Roberts 20121027 No relevant outcomes reported 

Roberts 20151026 Incorrect population 

Robey-Williams 20071029 No relevant outcomes reported 

Rockwood 20051034 No relevant outcomes reported 

Rodriguez-Pascual 20121038 No relevant statistical outcomes reported 

Romano 20001044 Incorrect population 

Romero-Ortuno 20131045 Tool not validated 
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Royston 20041048 Incorrect population 

Rozzini 20021049 No relevant statistical outcomes reported 

Ruiz-Laiglesia 20141053 Incorrect population 

Sanchis 20141074anchis 2014 No relevant outcomes reported 

Sabin 19991055 Acute care (cancer) 

Sager 19961057 No relevant outcomes reported 

Salvi 20081064 No relevant statistical outcomes reported 

Sampalis 20091067 Incorrect population 

Sampson 20121068 Incorrect population 

Sanabria 20081069 Acute care (cancer) 

Sancarlo 20111070 No relevant outcomes reported 

Sancarlo 20121071 No relevant outcomes reported 

Sanchis 20111075 Incorrect population 

Sanchis 20141074 No relevant outcomes reported 

Schneeweiss 20001086 Review 

Schneeweiss 20011087 No relevant outcomes reported 

Schneeweiss 20031088 Incorrect population 

Schneeweiss 20041089 Base model not validated 

Schonberg 20091092 Incorrect population 

Schoufour 2015A1094 Incorrect population 

Senni 20061105 Incorrect population 

Senni 20131104 Incorrect population 

Sessler 20101106 Incorrect population  

Shamliyan 20131110 Systematic review checked for references 

Shelton 20001112 Incorrect population 

Shih 20151117 Tool not validated 

Sidorov 20021120 No relevant outcomes reported 

Simon 2012A1123 Acute care (cancer) 

Sirola 20111125 Incorrect population 

Soares 20111132 No relevant outcomes reported 

Solberg 20071133 Incorrect population 

Solomon 20111134 No relevant outcomes reported 

Soong 20151137 No relevant outcomes reported 

Soubeyran 20121139 Acute care (cancer) 

Southerland 20141140 Incorrect population 

Stausberg 20151146 Incorrect population 

Steiner 19971147 No relevant outcomes reported 

Stukenborg 20011155 Incorrect population 

Sundarajan 20071158 Incorrect population 

Susser 20081159 No relevant outcomes reported 

Tal 20111167 No relevant statistical outcomes reported 

Tan 20131168 Incorrect population 

Tang 20151171 Incorrect population 
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Tapper 2015A1176 Disease-specific tool 

Tarazona-Santalbina 20121177 No relevant statistical outcomes reported 

Tate 20141178 Incorrect population 

Teno 20001181 Incorrect population 

Tessier 20081182 No relevant outcomes reported 

Testa 20091183 Incorrect population 

Tetsche 20081184 Acute care (cancer) 

Theou 20131185 Incorrect population 

Thompson 20101186 Acute care (trauma) 

Thompson 20131187 Incorrect population 

Tierney 20041192 No relevant statistical outcomes reported 

Tierney 20071193 No relevant outcomes reported 

Tilling 20011194 No relevant outcomes reported 

Ting 20141196 Acute care (trauma) 

Tobacman 19941199 Review 

Torres 20041204 No relevant statistical outcomes reported 

Torres 20061203 Base model not validated 

Toson 20151205 Tool not validated 

Tsui 20151216 No relevant outcomes reported 

Van Doorn 20011230 Incorrect population 

Van Kempen 20151234 Incorrect population 

Van Manen 20021235 Incorrect population 

Van Walraven 20141236 Incorrect population 

Van Walraven 20151236 Incorrect population 

Velghe 20141239 Acute care (cancer) 

Verdalles 20101243 Incorrect population 

Vidan 20141246 No relevant statistical outcomes reported 

Vischer 20121251 No relevant statistical outcomes reported 

Visser 20041252 No relevant statistical outcomes reported 

Vitry 20091253 No relevant outcomes reported 

Vojta 20011257 No relevant outcomes reported 

Volpato 20071259 No relevant outcomes reported 

Von Korff 19921262 Incorrect population 

Wagner 20061265 No relevant outcomes reported 

Wagner 20111266 Incorrect population 

Walker 20051270 No relevant statistical outcomes reported 

Wallace 20131271 No relevant outcomes reported 

Wallace 20141272 No relevant outcomes reported 

Wallis 20151273 No relevant outcomes reported 

Walter 20011276 Acute care (cancer) 

Walter 2001A1275 Incorrect population 

Wang 20131279 Incorrect population 

Wang 2014A1277 Incorrect population 



 

 

Multimorbidity: clinical assessment and management 
Excluded clinical studies 

National Guideline Centre, 2016 
608 

Reference Reason for exclusion 

Watkin 20121288 Incorrect population 

Weiss 20151296 Incorrect population 

Widagdo 20151303 No relevant outcomes reported 

Wong 2011A1316 No relevant outcomes reported 

Wong 20141315 No relevant outcomes reported 

Woo 20121317 Incorrect population 

Wu 20131322 Incorrect population 

Yan 20051324 Base model not validated 

Yang 2014G1325 Incorrect population 

Yourman 20121329 Systematic review checked for references 

Yurkovich 20151332 Systematic review checked for references 

Zampieri 20141333 Acute care (ICU) 

Zekry 20091336 Tool not validated 

Zekry 20101340 No relevant statistical outcomes reported 

Zekry 2010A1341 No relevant statistical outcomes reported 

Zekry 20121335 No relevant outcomes reported 

Zekry 2012A1338 Tool not externally validated 

Zekry 2012B1339 No relevant outcomes reported 

Zekry 20131337 No relevant outcomes reported 

Zeng 20141344 No relevant outcomes reported 

Zeng 20151343 Acute care (ICU) 

Zhu 20081346 Base model not validated 

Zoghbi 20041347 Incorrect population 

L.2.3 Admission to care facility 

Table 8: Studies excluded from the clinical review 

Reference Reason for exclusion 

Abbatecola 20114 No relevant outcomes reported 

Almagro 201236 Incorrect population 

Almagro 201437 Incorrect population 

Alvarez 201241 Incorrect population 

Amarasingham 201542 Incorrect population 

Ando 201251 Incorrect population 

Angleman 201553 No relevant statistical outcomes reported 

Antonelliinc 199756 Incorrect population 

Antonelliinc 200757 No relevant statistical outcomes reported 

Antoniou 201459 Incorrect population 

Arfken 199862 No relevant statistical outcomes reported 

Arminanza 201364 Incorrect population 

Asao 201465 Incorrect population 

Austin 201175 Incorrect population 

Austin 2011A76 Incorrect population 

Austin 201273 Incorrect population 
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Austin 2012A74 No relevant statistical outcomes reported 

Austin 201572 Systematic review checked for references 

Austin 2015A77 Incorrect population 

Baker 201284 
Tool not validated 

Bang 201390 No relevant statistical outcomes reported 

Bansal 201591 Incorrect population 

Baser 200898 Incorrect population 

Basic 201599 Incorrect population 

Bateman 2013101 Incorrect population 

Bateman 2015100 No relevant outcomes reported 

Bayliss 2005106 Incorrect population 

Beland 2012116 No relevant outcomes reported 

Beloosesky 2011118 No relevant statistical outcomes reported 

Bernabeu-Wittel 2011A124 No relevant outcomes reported 

Bernardini 2004125 Incorrect population 

Bien 2015133 No tool 

Billings 2012134 Tool not validated 

Billings 2013135 No relevant statistical outcomes reported 

Boeckxstans 2015151 No relevant outcomes reported 

Boeckxstaens 2015A152 Incorrect study design 

Bottle 2006164 Tool not validated  

Bottle 2011163 Incorrect population 

Boult 1993166 
No relevant outcomes reported 

Boult 1995167 No relevant outcomes reported 

Boxer 2010178 No relevant statistical outcomes reported 

Bravo 2002184 Tool not validated 

Brevetti 2008191 No relevant statistical outcomes reported 

Buntinx 2002202 No relevant statistical outcomes reported 

Buurman 2011206 Incorrect population 

Byles 2005207 No relevant statistical outcomes reported 

Calvo-Espinos 2015212 Incorrect population 

Canoui 2011215 No relevant outcomes reported 

Carey 2004219 Incorrect population 

Carey 2008218 Incorrect population 

Carey 2013220 Incorrect population 

Castelli 2014223 Incorrect population 

Cei 2015227 Tool not validated 

Chae 2011231 Incorrect population 

Chan 2010233 Incorrect population 

Chan 2012235 No relevant outcomes reported 

Chan 2014A234 
No relevant outcomes reported 

Chang 2015238 No relevant statistical outcomes reported 
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Chapman 2013A242 No relevant statistical outcomes reported 

Chapman 2015240 Incorrect population 

Charlson 1988245 Incorrect population 

Charlson 1994244 No relevant statistical outcomes reported 

Chaudhry 2003246 Incorrect population 

Chen 2010B249 
No relevant statistical outcomes reported 

Chen 2014C248 Incorrect population 

Chenore 2013254 Incorrect population 

Chiang 2012258 
No relevant statistical outcomes reported 

Chirions 2007259 
Tool not validated 

Cho 2013260 
Incorrect population 

Clark 1995271 
Incorrect population 

Clarke 2011273 
No relevant statistical outcomes reported 

Coleman 1998281 No relevant outcomes reported 

Conde-Martel 2012284 Incorrect population 

Conde-Martel 2013283 No relevant statistical outcomes reported 

Condon 2012285 Incorrect population 

Conway 2015A286 Incorrect population 

Corsinovi 2009294 No tool 

Crooks 2015307 Incorrect population 

Cui 2015311 Incorrect population 

D’hoore 1993319 
Incorrect population 

D’hoore 1996318 
Incorrect population 

Daniels 2012322 No relevant outcomes reported 

Darcy 2005317 Incorrect population 

Davies 2012328 Incorrect population 

Davis 2002330 Incorrect population 

de Torres 2014334 Tool not validated 

Dent 2015345 No relevant outcomes reported 

Di Bari 2006352 Base model not validated 

Di Bari 2010350 No relevant statistical outcomes reported 

Di Bari 2012351 No relevant outcomes reported 

Dias 2015355 No relevant statistical outcomes reported 

Diez-Manglano 2015357 No relevant outcomes reported 

Di Lorio 1998353 No relevant statistical outcomes reported 

Di Lorio 2004354 Incorrect population 

Divo 2012359 Tool not validated 

Dominick 2005362 Incorrect population 

Donate-Martinez 2014363 No relevant outcomes reported 

Dong 2013364 Incorrect population 
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Donnan 2008366 No relevant outcomes reported 

Dorr 2006369 No relevant outcomes reported 

Drame 2008A374 
Incorrect population 

Dugoff 2014 379 Incorrect population 

El Hajji 2015395 Incorrect population 

Ensrud 2009A402 
Tool not validated 

Espaulella 2007407 
No relevant statistical outcomes reported 

Fabbian 2013415 No relevant statistical outcomes reported 

Falasca 2011418 
Incorrect population 

Fischer 2006425 
No relevant outcomes reported 

Flacker 2003428 
Incorrect population 

Floege 2015430 Incorrect population 

Formiga 2011432 No relevant statistical outcomes reported  

Formiga 2013431 No relevant statistical outcomes reported 

Fortin 2005A434 No relevant outcomes reported 

Fortin 2006437 No relevant outcomes reported 

Fortin 2011436 Incorrect population 

Franchi 2013442 
No relevant statistical outcomes reported 

Fried 2001452 
Incorrect population 

Fried 2003453 Incorrect population 

Frisoli 2015460 No tool 

Gabriel 1994A463 No relevant statistical outcomes reported 

Gagne 2011465 Incorrect population 

Gallucci 2014467 No relevant statistical outcomes reported 

Ganna 2015469 Incorrect population 

George 2006477 No relevant statistical outcomes reported 

Ghali 1996478 Incorrect population 

Graf 2015506 Tool not validated 

Greene 1990512 No tool 

Greene 2015511 Incorrect population 

Grimmer 2014516 No relevant outcomes reported 

Groll 2005518 
Incorrect population 

Groll 2006517 
Incorrect population 

Grunau 2006519 
Incorrect population 

Guaraldi 2015520 
Incorrect population 

Hansel 2004541 
Incorrect population 

Harel 2014545 No relevant outcomes reported 

Helvik 2013567 No relevant statistical outcomes reported 
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Hemmelgarn 2003569 Incorrect population 

Hindmarsh 2014581 No relevant statistical outcomes reported 

Hiorth 2014582 No relevant outcomes reported 

Hippisley-Cox 2013583 No relevant outcomes reported 

Ho 2007586 Incorrect population 

Ho 2014B589 No relevant statistical outcomes reported 

Hoogerdujin 2010600 No relevant outcomes reported 

Hsiao 2015608 No relevant statistical outcomes reported 

Huang 2014D610 No relevant statistical outcomes reported 

Huntley 2012614 Systematic review 

Hutchings 2013615 Protocol 

Hutchinson 2013616 No relevant statistical outcomes reported 

Hutchinson 2015617 Incorrect population 

Ingalzi 1997622 Tool not validated 

Inoye 2003624 Incorrect population 

Jang 2010631 No relevant statistical outcomes reported 

Jensen 2001640 No relevant outcomes reported 

Jepsen 2008644 Incorrect population 

Jepsen 2014A645 Incorrect population 

Jiang 2005 649 Incorrect population 

Jong 2002 655 Incorrect population 

Jonsen 2011 658 Incorrect population 

Jotheeswaran 2015661 No relevant statistical outcomes reported 

Jung 2014664 Incorrect population 

Kan 2013 668 Incorrect population 

Kanis 1999 669 No relevant outcomes reported 

Kaplan 1974671 Incorrect population 

Khan 2010A 690 Incorrect population 

Kieszak 1999 692 No relevant statistical outcomes reported 

Kil 2012 693 Incorrect population 

Kim 2014D696 Acute care (post-operation) 

Lee 2006747 Incorrect population 

Lee 2015A746 Literature review 

Levine 2007760 Incorrect population 

Levy 2015761 Incorrect population 

Low 2015781 Incorrect population 

Lu 2011783 Base model  not validated 

Luo 2015791 
No relevant outcomes reported 

Manzano 2011808 No relevant statistical outcomes reported 

Matsuzawa 2013826 Incorrect population 

Martinez-Velilla 2014819 No relevant outcomes reported 

Matzen 2012828 Incorrect population 

Mazzaglia 2007829 No relevant outcomes reported 
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McGee 2008836 No relevant statistical outcomes reported 

Menendez 2015B845 Incorrect population 

Metcalfe 2015851 Incorrect population 

Min 2009859 No relevant outcomes reported  

Mosley 2009882 No relevant outcomes reported 

Neuhaus 2013902 Incorrect population 

Ng 2012903 No relevant outcomes reported 

O’Caoimh 2015915 Incorrect population 

O'Caoimh 2015A916 Incorrect population 

Orueta 2013930 Incorrect study design 

Pacala 1997936 Insufficient data 

Parkerson 2001947 Incorrect population 

Pedone 2016954 Incorrect population 

Pijpers 2012969 
Review checked for references 

Pilotto 2008971 No relevant outcomes reported 

Pilotto 2010970 
No relevant outcomes reported 

Pilotto 2012A973 
Incorrect population 

Pilotto 2012B974 Incorrect population 

Pilotto 2013972 Incorrect population 

Pilotto 2015976 Incorrect study design 

Pilotto 2015B975 Protocol 

Polanczyk 1998983 Incorrect population 

Porock 2005986 No relevant outcomes reported 

Poses 1996987 Incorrect population 

Putnam 2002993 Incorrect population 

Quach 2009995 Acute care (ICU) 

Quail 2011996 Incorrect population 

Quan 2011997 Incorrect population 

Radley 20081002 No relevant outcomes reported 

Radner 20151003 Incorrect population 

Radovanovic 0141004 Incorrect population 

Ravindrarajah 20131011 Incorrect population 

Rector 20061012 Disease-specific tool 

Ritt 20151023 No relevant outcomes reported 

Rius 20081025 Incorrect population 

Roberts 20121027 No relevant outcomes reported 

Roberts 20151026 Incorrect population 

Robey-Williams 20071029 No relevant outcomes reported 

Rodriguez-Pascual 20121038 No relevant statistical outcomes reported 

Romano 20001044 Incorrect population 

Romero-Ortuno 20131045 Tool not validated 

Royston 20041048 Incorrect population 
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Rozzini 20021049 No relevant statistical outcomes reported 

Ruiz-Laiglesia 20141053 Incorrect population 

Sanchis 20141074anchis 2014 No relevant outcomes reported 

Sabin 19991055 Acute care (cancer) 

Sager 19961057 No relevant outcomes reported 

Salvi 20081064 No relevant statistical outcomes reported 

Sampalis 20091067 Incorrect population 

Sampson 20121068 Incorrect population 

Sanabria 20081069 Acute care (cancer) 

Sancarlo 20111070 
No relevant outcomes reported 

Sancarlo 20121071 
No relevant outcomes reported 

Sanchis 20111075 Incorrect population 

Sanchis 20141074 No relevant outcomes reported 

Schneeweiss 20001086 Review 

Schneeweiss 20011087 No relevant outcomes reported 

Schneeweiss 20031088 Incorrect population 

Schneeweiss 20041089 Base model not validated 

Schonberg 20091092 Incorrect population 

Schoufour 2015A1094 Incorrect population 

Senni 20061105 Incorrect population 

Senni 20131104 Incorrect population 

Sessler 20101106 Incorrect population  

Shamliyan 20131110 Systematic review checked for references 

Shelton 20001112 Incorrect population 

Shih 20151117 Tool not validated 

Sidorov 20021120 No relevant outcomes reported 

Simon 2012A1123 Acute care (cancer) 

Sirola 20111125 Incorrect population 

Soares 20111132 No relevant outcomes reported 

Solberg 20071133 Incorrect population 

Solomon 20111134 No relevant outcomes reported 

Soubeyran 20121139 Acute care (cancer) 

Southerland 20141140 Incorrect population 

Stausberg 20151146 Incorrect population 

Steiner 19971147 No relevant outcomes reported 

Stukenborg 20011155 
Incorrect population 

Sundarajan 20071158 Incorrect population 

Susser 20081159 No relevant outcomes reported 

Tal 20111167 
No relevant statistical outcomes reported 

Tan 20131168 
Incorrect population 

Tang 20151171 Incorrect population 
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Tapper 2015A1176 Disease-specific tool 

Tarazona-Santalbina 20121177 
No relevant statistical outcomes reported 

Tate 20141178 Incorrect population 

Teno 20001181 Incorrect population 

Tessier 20081182 No relevant outcomes reported 

Testa 20091183 Incorrect population 

Tetsche 20081184 Acute care (cancer) 

Theou 20131185 Incorrect population 

Thompson 20101186 Acute care (trauma) 

Thompson 20131187 Incorrect population 

Tierney 20041192 No relevant statistical outcomes reported 

Tierney 20071193 No relevant outcomes reported 

Tilling 20011194 No relevant outcomes reported 

Ting 20141196 Acute care (trauma) 

Tobacman 19941199 Review 

Torres 20041204 No relevant statistical outcomes reported 

Torres 20061203 Base model not validated 

Toson 20151205 Tool not validated 

Tsui 20151216 No relevant outcomes reported 

Van Doorn 20011230 Incorrect population 

Van Kempen 20151234 Incorrect population 

Van Manen 20021235 Incorrect population 

Van Walraven 20141236 Incorrect population 

Van Walraven 20151236 Incorrect population 

Velghe 20141239 Acute care (cancer) 

Verdalles 20101243 Incorrect population 

Vidan 20141246 No relevant statistical outcomes reported 

Vischer 20121251 No relevant statistical outcomes reported 

Visser 20041252 No relevant statistical outcomes reported 

Vitry 20091253 No relevant outcomes reported 

Vojta 20011257 No relevant outcomes reported 

Volpato 20071259 No relevant outcomes reported 

Von Korff 19921262 Incorrect population 

Wagner 20061265 No relevant outcomes reported 

Wagner 20111266 Incorrect population 

Walker 20051270 No relevant statistical outcomes reported 

Wallace 20131271 No relevant outcomes reported 

Wallace 20141272 No relevant outcomes reported 

Wallis 20151273 No relevant outcomes reported 

Walter 20011276 Acute care (cancer) 

Walter 2001A1275 Incorrect population 

Wang 20131279 Incorrect population 

Wang 2014A1277 Incorrect population 
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Watkin 20121288 Incorrect population 

Weiss 20151296 Incorrect population 

Wong 2011A1316 No relevant outcomes reported 

Wong 20141315 No relevant outcomes reported 

Woo 20121317 Incorrect population 

Wu 20131322 Incorrect population 

Yan 20051324 Base model not validated 

Yang 2014G1325 Incorrect population 

Yourman 20121329 Systematic review checked for references 

Yurkovich 20151332 Systematic review checked for references 

Zampieri 20141333 Acute care (ICU) 

Zekry 20091336 Tool not validated 

Zekry 20101340 No relevant statistical outcomes reported 

Zekry 2010A1341 No relevant statistical outcomes reported 

Zekry 20121335 No relevant outcomes reported 

Zekry 2012A1338 
Tool not externally validated 

Zekry 2012B1339 No relevant outcomes reported 

Zekry 20131337 No relevant outcomes reported 

Zeng 20141344 No relevant outcomes reported 

Zeng 20151343 Acute care (ICU) 

Zhu 20081346 Base model not validated 

Zoghbi 20041347 Incorrect population 

L.2.4 Life expectancy risk tools 

Table 257: Studies excluded from the clinical review 

Reference Reason for exclusion 

Almagro 201236 Incorrect population 

Almagro 201437 Incorrect population 

Alvarez 201241 Incorrect population 

Amarasingham 201542 Incorrect population 

Ando 201251 Incorrect population 

Angleman 201553 No relevant statistical outcomes reported 

Antonelliinc 199756 Incorrect population 

Antonelliinc 200757 No relevant statistical outcomes reported 

Antoniou 201459 Incorrect population 

Arfken 199862 No relevant statistical outcomes reported 

Arminanza 201364 Incorrect population 

Asao 201465 Incorrect population 

Austin 201175 Incorrect population 

Austin 2011A76 Incorrect population 

Austin 201273 Incorrect population 

Austin 2012A74 No relevant statistical outcomes reported 
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Austin 201572 Systematic review checked for references 

Austin 2015A77 Incorrect population 

Baker 201284 Tool not validated 

Bang 201390 No relevant statistical outcomes reported 

Bansal 201591 Incorrect population 

Baser 200898 Incorrect population 

Basic 201599 Incorrect population 

Bateman 2013101 Incorrect population 

Bateman 2015100 No relevant outcomes reported 

Bayliss 2005106 Incorrect population 

Beloosesky 2011118 No relevant statistical outcomes reported 

Bernardini 2004125 Incorrect population 

Bien 2015133 No tool 

Billings 2012134 Tool not validated  

Billings 2013135 No relevant statistical outcomes reported 

Boeckxstaens 2015A152 Incorrect study design 

Bottle 2006164 Tool not validated 

Bottle 2011163 Incorrect population 

Boult 1995167 No relevant outcomes reported 

Boxer 2010178 No relevant statistical outcomes reported 

Bravo 2002184 Tool not validated 

Brevetti 2008191 No relevant statistical outcomes reported 

Buntinx 2002202 No relevant statistical outcomes reported 

Buurman 2011206 Incorrect population 

Byles 2005207 No relevant statistical outcomes reported 

Calvo-Espinos 2015212 Incorrect population 

Canoui 2011215 No relevant outcomes reported 

Carey 2004219 Incorrect population 

Carey 2008218 Incorrect population 

Carey 2013220 Incorrect population 

Castelli 2014223 Incorrect population 

Cei 2015227 Tool not validated 

Chae 2011231 Incorrect population 

Chan 2010233 Incorrect population 

 

Chang 2015238 No relevant statistical outcomes reported 

Chapman 2013A242 No relevant statistical outcomes reported 

Chapman 2015240 Incorrect population 

Charlson 1988245 Incorrect population 

Charlson 1994244 No relevant statistical outcomes reported 

Chaudhry 2003246 Incorrect population 

Chen 2010B249 No relevant statistical outcomes reported 

Chen 2014C248 Incorrect population 
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Chenore 2013254 Incorrect population 

Chiang 2012258 No relevant statistical outcomes reported 

Chirions 2007259 
Tool not validated 

Cho 2013260 
Incorrect population 

Clark 1995271 
Incorrect population 

Clarke 2011273 
No relevant statistical outcomes reported 

Coleman 1998281 No relevant outcomes reported 

Conde-Martel 2012284 Incorrect population 

Conde-Martel 2013283 No relevant statistical outcomes reported 

Condon 2012285 Incorrect population 

Conway 2015A286 Incorrect population 

Corsinovi 2009294 No tool 

Crooks 2015307 Incorrect population 

Cui 2015311 Incorrect population 

D’hoore 1993319 Incorrect population 

D’hoore 1996318 Incorrect population 

Darcy 2005317 Incorrect population 

Davies 2012328 Incorrect population 

Davis 2002330 Incorrect population 

de Torres 2014334 Tool not validated 

Dent 2015345 No relevant outcomes reported 

Di Bari 2006352 Base model not validated 

Di Bari 2010350 No relevant statistical outcomes reported 

Di Bari 2012351 No relevant outcomes reported 

Dias 2015355 No relevant statistical outcomes reported 

Di Lorio 1998353 No relevant statistical outcomes reported 

Di Lorio 2004354 Incorrect population 

Divo 2012359 Tool not validated 

Dominick 2005362 Incorrect population 

Donate-Martinez 2014363 No relevant outcomes reported 

Dong 2013364 Incorrect population 

Donnan 2008366 No relevant outcomes reported 

Dorr 2006369 No relevant statistical outcomes reported 

Drame 2008A374 
Incorrect population 

Dugoff 2014 379 Incorrect population 

El Hajji 2015395 Incorrect population 

Ensrud 2009A402 
Tool not validated 

Espaulella 2007407 
No relevant statistical outcomes reported 

Fabbian 2013415 No relevant statistical outcomes reported 

Falasca 2011418 
Incorrect population 
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Fischer 2006425 
No relevant outcomes reported 

Flacker 2003428 
Incorrect population 

Floege 2015430 Incorrect population 

Formiga 2011432 No relevant statistical outcomes reported 

Formiga 2013431 No relevant statistical outcomes reported 

Fortin 2005A434 No relevant outcomes reported 

Fortin 2006437 No relevant outcomes reported 

Fortin 2011436 Incorrect population 

Franchi 2013442 
No relevant statistical outcomes reported 

Fried 2001452 
Incorrect population 

Fried 2003453 Incorrect population 

Frisoli 2015460 No tool 

Gabriel 1994A463 No relevant statistical outcomes reported 

Gagne 2011465 Incorrect population 

Gallucci 2014467 No relevant statistical outcomes reported 

Ganna 2015469 Incorrect population 

George 2006477 No relevant statistical outcomes reported 

Ghali 1996478 Incorrect population 

Graf 2015506 Tool not validated 

Greene 1990512 No tool 

Greene 2015511 Incorrect population 

Grimmer 2014516 No relevant outcomes reported 

Groll 2005518 Incorrect population 

Groll 2006517 Incorrect population 

Grunau 2006519 Incorrect population 

Guaraldi 2015520 
Incorrect population 

Hansel 2004541 
Incorrect population 

Harel 2014545 No relevant outcomes reported 

Helvik 2013567 No relevant statistical outcomes reported 

Hemmelgarn 2003569 Incorrect population 

Hindmarsh 2014581 No relevant statistical outcomes reported 

Hiorth 2014582 No relevant outcomes reported 

Hippisley-Cox 2013583 No relevant outcomes reported 

Ho 2007586 Incorrect population 

Ho 2014B589 No relevant statistical outcomes reported 

Hoogerdujin 2010600 No relevant outcomes reported 

Hsiao 2015608 No relevant statistical outcomes reported 

Huang 2014D610 No relevant statistical outcomes reported 

Huntley 2012614 Systematic review checked for references 

Hutchings 2013615 Protocol 

Hutchinson 2013616 No relevant statistical outcomes reported 
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Hutchinson 2015617 Incorrect population 

Ingalzi 1997622 Tool not validated 

Inoye 2003624 Incorrect population 

Jang 2010631 No relevant statistical outcomes reported 

Jensen 2001640 No relevant outcomes reported 

Jepsen 2008644 Incorrect population 

Jepsen 2014A645 Incorrect population 

Jiang 2005 649 Incorrect population 

Jong 2002 655 Incorrect population 

Jonsen 2011 658 Incorrect population 

Jotheeswaran 2015661 No relevant statistical outcomes reported 

Jung 2014664 Incorrect population 

Kan 2013 668 Incorrect population 

Kanis 1999 669 No relevant outcomes reported 

Kaplan 1974671 Incorrect population 

Khan 2010A 690 Incorrect population 

Kieszak 1999 692 No relevant statistical outcomes reported 

Kil 2012 693 Incorrect population 

Kim 2014D696 Acute care (post-operation) 

Lee 2006747 Incorrect population 

Lee 2015A746 Literature review 

Levine 2007760 Incorrect population 

Levy 2015761 Incorrect population 

Low 2015781 Incorrect population 

Lu 2011783 Base model  not validated 

Luo 2015791 No relevant outcomes reported 

Manzano 2011808 No relevant statistical outcomes reported 

Matsuzawa 2013826 Incorrect population 

Matzen 2012828 Incorrect population 

McGee 2008836 No relevant statistical outcomes reported 

Menendez 2015B845 Incorrect population 

Metcalfe 2015851 Incorrect population 

Mosley 2009882 No relevant outcomes reported 

Neuhaus 2013902 Incorrect population 

O’Caoimh 2015915 Incorrect population 

O'Caoimh 2015A916 Incorrect population 

Orueta 2013930 Incorrect study design 

Pacala 1997936 Insufficient data 

Parkerson 2001947 Incorrect population 

Pedone 2016954 Incorrect population 

Pijpers 2012969 Review checked for references 

Pilotto 2010970 
No relevant outcomes reported 
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Pilotto 2012A973 
Incorrect population 

Pilotto 2012B974 Incorrect population 

Pilotto 2013972 Incorrect population 

Pilotto 2015976 Incorrect study design 

Pilotto 2015B975 Protocol 

Polanczyk 1998983 Incorrect population 

Porock 2005986 No relevant outcomes reported 

Poses 1996987 Incorrect population 

Putnam 2002993 Incorrect population 

Quach 2009995 Acute care (ICU) 

Quail 2011996 Incorrect population 

Quan 2011997 Incorrect population 

Radner 20151003 Incorrect population 

Radovanovic 0141004 Incorrect population 

Ravindrarajah 20131011 Incorrect population 

Rector 20061012 Disease-specific tool 

Ritt 20151023 No relevant outcomes reported 

Rius 20081025 Incorrect population 

Roberts 20121027 No relevant outcomes reported 

Roberts 20151026 Incorrect population 

Robey-Williams 20071029 No relevant outcomes reported 

Rodriguez-Pascual 20121038 No relevant statistical outcomes reported 

Romano 20001044 Incorrect population 

Romero-Ortuno 20131045 Tool not validated 

Royston 20041048 
Incorrect population 

Rozzini 20021049 No relevant statistical outcomes reported 

Ruiz-Laiglesia 20141053 Incorrect population 

Sanchis 20141074anchis 2014 
No relevant outcomes reported 

Sabin 19991055 Acute care (cancer) 

Sager 19961057 No relevant outcomes reported 

Salvi 20081064 No relevant statistical outcomes reported 

Sampalis 20091067 Incorrect population 

Sampson 20121068 Incorrect population 

Sanabria 20081069 Acute care (cancer) 

Sanchis 20111075 Incorrect population 

Sanchis 20141074 No relevant outcomes reported 

Schneeweiss 20001086 Review 

Schneeweiss 20031088 Incorrect population 

Schneeweiss 20041089 Base model not validated 

Schonberg 20091092 Incorrect population 

Schoufour 2015A1094 Incorrect population 

Senni 20061105 Incorrect population 
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Senni 20131104 Incorrect population 

Sessler 20101106 Incorrect population 

Shamliyan 20131110 Systematic review checked for references 

Shelton 20001112 Incorrect population 

Shih 20151117 Model not validated 

Sidorov 20021120 No relevant outcomes reported 

Simon 2012A1123 Acute care (cancer) 

Sirola 20111125 Incorrect population 

Soares 20111132 No relevant outcomes reported 

Solberg 20071133 Incorrect population 

Solomon 20111134 No relevant outcomes reported 

Soong 20151137 No relevant outcomes reported 

Soubeyran 20121139 Acute care (cancer) 

Southerland 20141140 Incorrect population 

Stausberg 20151146 Incorrect population 

Steiner 19971147 No relevant outcomes reported 

Stukenborg 20011155 
Incorrect population 

Sundarajan 20071158 Incorrect population 

Susser 20081159 No relevant outcomes reported 

Tal 20111167 
No relevant statistical outcomes reported 

Tan 20131168 
Incorrect population 

Tang 20151171 Incorrect population 

Tapper 2015A1176 Disease-specific tool 

Tarazona-Santalbina 20121177 
No relevant statistical outcomes reported 

Tate 20141178 Incorrect population 

Teno 20001181 Incorrect population 

Tessier 20081182 No relevant outcomes reported 

Testa 20091183 Incorrect population 

Tetsche 20081184 Acute care (cancer) 

Theou 20131185 Incorrect population 

Thompson 20101186 Acute care (trauma) 

Thompson 20131187 Incorrect population 

Tierney 20041192 No relevant statistical outcomes reported 

Tierney 20071193 No relevant outcomes reported 

Tilling 20011194 No relevant outcomes reported 

Ting 20141196 Acute care (trauma) 

Tobacman 19941199 Review 

Torres 20041204 No relevant statistical outcomes reported 

Torres 20061203 Base model not validated 

Toson 20151205 Tool not validated 

Tsui 20151216 No relevant outcomes reported 
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Van Doorn 20011230 Incorrect population 

Van Kempen 20151234 Incorrect population 

Van Manen 20021235 Incorrect population 

Van Walraven 20141236 Incorrect population 

Van Walraven 20151236 Incorrect population 

Velghe 20141239 Acute care (cancer) 

Verdalles 20101243 Incorrect population 

Vidan 20141246 No relevant statistical outcomes reported 

Vischer 20121251 No relevant statistical outcomes reported 

Visser 20041252 No relevant statistical outcomes reported 

Vitry 20091253 No relevant outcomes reported 

Vojta 20011257 No relevant outcomes reported 

Volpato 20071259 No relevant outcomes reported 

Von Korff 19921262 Incorrect population 

Wagner 20061265 No relevant outcomes reported 

Wagner 20111266 Incorrect population 

Walker 20051270 No relevant statistical outcomes reported 

Wallace 20131271 No relevant outcomes reported 

Wallace 20141272 No relevant outcomes reported 

Wallis 20151273 No relevant outcomes reported 

Walter 20011276 Acute care (cancer) 

Walter 2001A1275 Incorrect population 

Wang 20131279 Incorrect population 

Wang 2014A1277 Incorrect population 

Watkin 20121288 Incorrect population 

Weiss 20151296 Incorrect population 

Wong 2011A1316 No relevant outcomes reported 

Wong 20141315 No relevant outcomes reported 

Woo 20121317 Incorrect population 

Wu 20131322 Incorrect population 

Yan 20051324 Base model not validated 

Yang 2014G1325 Incorrect population 

Yourman 20121329 Systematic review checked for references 

Yurkovich 20151332 Systematic review checked for references 

Zampieri 20141333 Acute care (ICU) 

Zekry 20091336 Tool not externally validated 

Zekry 20101340 No relevant statistical outcomes reported 

Zekry 2010A1341 No relevant statistical outcomes reported 

Zekry 20121335 No relevant outcomes reported 

Zekry 2012A1338 Tool not externally validated 

Zekry 20131337 No relevant outcomes reported 

Zeng 20151343 Acute care (ICU) 

Zhu 20081346 Base model not validated 
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Zoghbi 20041347 Incorrect population 

L.2.5 Polypharmacy: unplanned hospital admissions 

Table 258: Studies excluded from the clinical review 

Reference Reason for exclusion 

Ahmad 200514 No relevant outcomes reported 

Ahmed 2014A15 No relevant outcomes reported 

Ahto 200717 Adjusted data only 

Al Hamid 201422 Systematic review - checked for references 

Al Snih 200623 Adjusted data only 

Albert 201024 No relevant outcomes reported 

Alexopoulou 200828 No relevant outcomes reported 

Alhawassi 201430 Systematic review - checked for references 

Aljishi 201431 Incorrect population 

Appleton 201460 Incorrect population 

Baandrup 201078 No relevant risk factor  

Beer 2011111 Adjusted data only 

Bharucha 2004129 Adjusted data only 

Blix 2004149 Not in English 

Borenstein 2013161 Incorrect population 

Buajordet 2001199 No relevant outcomes reported 

Campbell 2004213 Systematic review - checked for references 

Castro 2014226 No relevant outcomes reported 

Chang 2005237 No relevant outcomes reported 

Chang 2012A239 No relevant outcomes reported 

Chen 2012C251 Incorrect population 

Chen 2014F252 No relevant outcomes reported 

Chen 2015C253 No relevant outcomes reported 

Cherubini 2012256 No relevant outcomes reported 

Chrischilles 2007265 No relevant outcomes reported 

Dale 2001321 No relevant outcomes reported 

De Buyser 2014332 Outcome <1 year 

Dequito 2011346 No relevant outcomes reported 

Devi 2012349 No relevant outcomes reported 

Díez-Manglano 2015358 No relevant outcomes reported 

Doran 2009368 Adjusted data only 

Erceg 2013405 Incorrect study design 

Espino 2006408 No relevant outcomes reported 

Evans 2010413 No relevant outcomes reported 

Evans 2011414 No relevant outcomes reported 

Field 2001423 No relevant outcomes reported 

Field 2004424 No relevant outcomes reported 

Forster 2005433 No relevant outcomes reported 
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Franic 2006444 No relevant risk factor 

Fried 2014455 Systematic review – checked for references 

Gandhi 2000468 No relevant outcomes reported 

Garcia-Ptacek 2014470 Adjusted data only 

Giuli 2014492 Incorrect study design 

Glynn 2001493 No relevant outcomes reported 

Gnjidic 2012494 No relevant outcomes reported 

Gomez 2015500 No relevant outcomes reported 

Green 2007508 No relevant outcomes reported 

Hafner 2002530 No relevant outcomes reported 

Haile 2013531 No relevant outcomes reported 

Hajjar 2007532 Literature review 

Hak 2001534 Incorrect population 

Hamilton 2011539 No relevant outcomes reported 

Hanlon 2006540 No relevant outcomes reported 

Heininger-Rothbucher 2001562 No relevant outcomes reported 

Helvik 2010568 Incorrect study design 

Holland 2000596 Not relevant 

Iwata 2006628 No relevant outcomes reported 

Janzen 2013637 No relevant outcomes reported 

Jensen 2001640 No relevant risk factor reported 

Jorgensen 2001660 Incorrect study design 

Jyrkka 2009667 No relevant outcomes reported 

Kannegaard 2010670 Incorrect population 

Kaplan 2001A672 No relevant outcomes reported 

Kohler 2015708 No relevant outcomes reported 

Kongkaew 2013709 Adjusted data only 

Krause 2007712 No relevant outcomes reported 

Lachs 2002725 Adjusted data only 

Lattazio 2012A741 No relevant outcomes reported 

Leendertse 2008751 Incorrect population 

Leung 2013759 No relevant outcomes reported 

Liao 2013766 No relevant outcomes reported 

Lifshitz 2012768 No relevant outcomes reported 

Lima-Costa 2011771;  Adjusted data only 

Luppa 2010793 Systematic review – checked for references 

Macedo 2011796 No relevant outcomes reported 

Maciejewski 2014797 No relevant risk factor 

Maggiore 2014800 Adjusted data only 

Malhorta 2001802 No relevant risk factor 

Mandavi 2012803 No relevant outcomes reported 

Mannesse 2000806 Incorrect study design 

Mansur 2008807 No relevant risk factor  
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Marcum 2012A809 No relevant outcomes reported 

Marinella 2000811 No relevant outcomes reported 

Marusic 2014820 No relevant outcomes reported 

Matthew 2012824 No relevant outcomes reported 

Md Yusof 2010842 No relevant outcomes reported 

Mercier 2010850 No relevant risk factor 

Modi 2005868 No relevant risk factor 

Morandi 2013876 Adjusted data only 

Nguyen 2006904 No relevant outcomes reported 

Nishtala 2014907 Incorrect study design 

Nivya 2015908 Systematic review – checked for references 

Nobili 2011B909 No relevant outcomes reported 

O’Connor 2012917 No relevant outcomes reported 

Obreli Neto 2012921 No relevant outcomes reported 

Olesen 2014C923 Incorrect study design 

Onder 2002926 Incorrect study design 

Onder 2013925 No relevant outcomes reported 

Oza 2014935 No relevant outcomes reported 

Palacios-Cena 2013941 No relevant risk factor  

Pardo Cabello 2009942 No relevant outcomes reported 

Passarelli 2005948 No relevant outcomes reported 

Patel 2012949 Adjusted data only 

Payne 2009951 No relevant risk factor 

Payne 2014952 Incorrect population 

Perkins 2004957 No relevant outcomes reported 

Preyde 2011992 Systematic review – checked for references 

Queneau 2007998 No relevant outcomes reported 

Radhakrishnan 20131001 Incorrect study design 

Richardson 20111018 No relevant outcomes reported 

Richardson 20141018 No relevant outcomes reported 

Romana 20121043 No relevant outcomes reported 

Ruiz 20081052 No relevant outcomes reported 

Salvi 2012A1066 Literature review 

Sanchez Munoz-Torrero 
20101072 

No relevant outcomes reported 

Sato 20131078 No relevant outcomes reported 

Schuler 20081097 No relevant outcomes reported 

Shah 2013a1108 Adjusted data only 

Sharifaskari 20051058 Incorrect population 

Silva 20091121 No relevant outcomes reported 

Snyder 20141131 No relevant outcomes reported 

Szeto 20061162 Incorrect population 

Tangherlini 20101172 No relevant outcomes reported 
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Tangiisuran 20121173 No relevant outcomes reported 

Uggerby 20111219 No relevant risk factor 

Urbina 20151222 No relevant outcomes reported 

Vaciuniene 20101225 Incorrect population 

Van den Bemt 20001227 No relevant outcomes reported 

Venkat 20111241 Adjusted data only 

Vetrano 20141245 No relevant outcomes reported 

Voisin 20101256 No relevant risk factor  

Volk 20121258 Incorrect population 

Wang 2015B1280 No relevant outcomes reported 

Wimmer 20141312 No relevant outcomes reported 

Wimmer 2014A1311 Risk tool 

Wu 2012A1321 No relevant outcomes reported 

Zed 20081334 Incorrect population 

Zopf 20081350 No relevant outcomes reported 

Zopf 2008A1351 No relevant outcomes reported 

Zuckerman 20061352 No relevant outcomes reported 

L.2.6 Polypharmacy: health-related quality of life 

Table 259: Studies excluded from the clinical review 

Reference Reason for exclusion 

Ahmad 200514 No relevant outcomes reported 

Ahmed 2014A15 No relevant outcomes reported 

Ahto 200717 Adjusted data only 

Al Hamid 201422 Systematic review - checked for references 

Al Snih 200623 Adjusted data only 

Albert 201024 No relevant outcomes reported 

Alexopoulou 200828 No relevant outcomes reported 

Alhawassi 201430 Systematic review - checked for references 

Aljishi 201431 Incorrect population 

Appleton 201460 Incorrect population 

Baandrup 201078 No relevant risk factor  

Beer 2011111 Adjusted data only 

Bharucha 2004129 Adjusted data only 

Blix 2004149 Not in English 

Borenstein 2013161 Incorrect population 

Buajordet 2001199 No relevant outcomes reported 

Campbell 2004213 Systematic review - checked for references 

Castro 2014226 No relevant outcomes reported 

Chang 2005237 No relevant outcomes reported 

Chang 2012A239 No relevant outcomes reported 

Chen 2012C251 Incorrect population 

Chen 2014F252 No relevant outcomes reported 
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Chen 2015C253 No relevant outcomes reported 

Cherubini 2012256 No relevant outcomes reported 

Chrischilles 2007265 No relevant outcomes reported 

Dale 2001321 No relevant outcomes reported 

De Buyser 2014332 Outcome <1 year 

Dequito 2011346 No relevant outcomes reported 

Devi 2012349 No relevant outcomes reported 

Díez-Manglano 2015358 No relevant outcomes reported 

Doran 2009368 Adjusted data only 

Erceg 2013405 Incorrect study design 

Espino 2006408 No relevant outcomes reported 

Evans 2010413 No relevant outcomes reported 

Evans 2011414 No relevant outcomes reported 

Field 2001423 No relevant outcomes reported 

Field 2004424 No relevant outcomes reported 

Forster 2005433 No relevant outcomes reported 

Franic 2006444 No relevant risk factor 

Fried 2014455 Systematic review – checked for references 

Gandhi 2000468 No relevant outcomes reported 

Garcia-Ptacek 2014470 Adjusted data only 

Giuli 2014492 Incorrect study design 

Glynn 2001493 No relevant outcomes reported 

Gnjidic 2012494 No relevant outcomes reported 

Gomez 2015500 No relevant outcomes reported 

Green 2007508 No relevant outcomes reported 

Hafner 2002530 No relevant outcomes reported 

Haile 2013531 No relevant outcomes reported 

Hajjar 2007532 Literature review 

Hak 2001534 Incorrect population 

Hamilton 2011539 No relevant outcomes reported 

Hanlon 2006540 No relevant outcomes reported 

Heininger-Rothbucher 2001562 No relevant outcomes reported 

Helvik 2010568 Incorrect study design 

Holland 2000596 Not relevant 

Iwata 2006628 No relevant outcomes reported 

Janzen 2013637 No relevant outcomes reported 

Jensen 2001640 No relevant risk factor reported 

Jorgensen 2001660 Incorrect study design 

Jyrkka 2009667 No relevant outcomes reported 

Kannegaard 2010670 Incorrect population 

Kaplan 2001A672 No relevant outcomes reported 

Kohler 2015708 No relevant outcomes reported 

Kongkaew 2013709 Adjusted data only 
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Krause 2007712 No relevant outcomes reported 

Lachs 2002725 Adjusted data only 

Lattazio 2012A741 No relevant outcomes reported 

Leendertse 2008751 Incorrect population 

Leung 2013759 No relevant outcomes reported 

Liao 2013766 No relevant outcomes reported 

Lifshitz 2012768 No relevant outcomes reported 

Lima-Costa 2011771;  Adjusted data only 

Luppa 2010793 Systematic review – checked for references 

Macedo 2011796 No relevant outcomes reported 

Maciejewski 2014797 No relevant risk factor 

Maggiore 2014800 Adjusted data only 

Malhorta 2001802 No relevant risk factor 

Mandavi 2012803 No relevant outcomes reported 

Mannesse 2000806 Incorrect study design 

Mansur 2008807 No relevant risk factor  

Marcum 2012A809 No relevant outcomes reported 

Marinella 2000811 No relevant outcomes reported 

Marusic 2014820 No relevant outcomes reported 

Matthew 2012824 No relevant outcomes reported 

Md Yusof 2010842 No relevant outcomes reported 

Mercier 2010850 No relevant risk factor 

Modi 2005868 No relevant risk factor 

Morandi 2013876 Adjusted data only 

Nguyen 2006904 No relevant outcomes reported 

Nishtala 2014907 Incorrect study design 

Nivya 2015908 Systematic review – checked for references 

Nobili 2011B909 No relevant outcomes reported 

O’Connor 2012917 No relevant outcomes reported 

Obreli Neto 2012921 No relevant outcomes reported 

Olesen 2014C923 Incorrect study design 

Onder 2002926 Incorrect study design 

Onder 2013925 No relevant outcomes reported 

Oza 2014935 No relevant outcomes reported 

Palacios-Cena 2013941 No relevant risk factor  

Pardo Cabello 2009942 No relevant outcomes reported 

Passarelli 2005948 No relevant outcomes reported 

Patel 2012949 Adjusted data only 

Payne 2009951 No relevant risk factor 

Payne 2014952 Incorrect population 

Perkins 2004957 No relevant outcomes reported 

Pozzi 2010989 No relevant outcomes reported 

Preyde 2011992 Systematic review – checked for references 
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Queneau 2007998 No relevant outcomes reported 

Radhakrishnan 20131001 Incorrect study design 

Richardson 20111018 No relevant outcomes reported 

Richardson 20141018 No relevant outcomes reported 

Romana 20121043 No relevant outcomes reported 

Ruiz 20081052 No relevant outcomes reported 

Salvi 2012A1066 Literature review 

Sanchez Munoz-Torrero 
20101072 

No relevant outcomes reported 

Sato 20131078 No relevant outcomes reported 

Schuler 20081097 No relevant outcomes reported 

Shah 2013a1108 Adjusted data only 

Sharifaskari 20051058 Incorrect population 

Silva 20091121 No relevant outcomes reported 

Snyder 20141131 No relevant outcomes reported 

Spector 20131141 No relevant outcomes reported 

Szeto 20061162 Incorrect population 

Tangherlini 20101172 No relevant outcomes reported 

Tangiisuran 20121173 No relevant outcomes reported 

Uggerby 20111219 No relevant risk factor 

Urbina 20151222 No relevant outcomes reported 

Vaciuniene 20101225 Incorrect population 

Van den Bemt 20001227 No relevant outcomes reported 

Venkat 20111241 Adjusted data only 

Vetrano 20141245 No relevant outcomes reported 

Voisin 20101256 No relevant risk factor  

Volk 20121258 Incorrect population 

Wang 2015B1280 No relevant outcomes reported 

Wimmer 20141312 No relevant outcomes reported 

Wimmer 2014A1311 Risk tool 

Wu 2012A1321 No relevant outcomes reported 

Zed 20081334 Incorrect population 

Zopf 20081350 No relevant outcomes reported 

Zopf 2008A1351 No relevant outcomes reported 

Zuckerman 20061352 No relevant outcomes reported 

L.2.7 Polypharmacy: admission to care facilities  

Table 260: Studies excluded from the clinical review 

Reference Reason for exclusion 

Ahmad 200514 No relevant outcomes reported 

Ahmed 2014A15 No relevant outcomes reported 

Ahto 200717 Adjusted data only 

Al Hamid 201422 Systematic review - checked for references 
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Al Snih 200623 Adjusted data only 

Albert 201024 No relevant outcomes reported 

Alexopoulou 200828 No relevant outcomes reported 

Alhawassi 201430 Systematic review - checked for references 

Aljishi 201431 Incorrect population 

Appleton 201460 Incorrect population 

Baandrup 201078 No relevant risk factor  

Beer 2011111 Adjusted data only 

Bharucha 2004129 Adjusted data only 

Blix 2004149 Not in English 

Borenstein 2013161 Incorrect population 

Buajordet 2001199 No relevant outcomes reported 

Campbell 2004213 Systematic review - checked for references 

Castro 2014226 No relevant outcomes reported 

Chang 2005237 No relevant outcomes reported 

Chang 2012A239 No relevant outcomes reported 

Chen 2012C251 Incorrect population 

Chen 2014F252 No relevant outcomes reported 

Chen 2015C253 No relevant outcomes reported 

Cherubini 2012256 No relevant outcomes reported 

Chrischilles 2007265 No relevant outcomes reported 

Dale 2001321 No relevant outcomes reported 

De Buyser 2014332 Outcome <1 year 

Dequito 2011346 No relevant outcomes reported 

Devi 2012349 No relevant outcomes reported 

Díez-Manglano 2015358 No relevant outcomes reported 

Doran 2009368 Adjusted data only 

Erceg 2013405 Incorrect study design 

Espino 2006408 No relevant outcomes reported 

Evans 2010413 No relevant outcomes reported 

Evans 2011414 No relevant outcomes reported 

Field 2001423 No relevant outcomes reported 

Field 2004424 No relevant outcomes reported 

Forster 2005433 No relevant outcomes reported 

Franic 2006444 No relevant risk factor 

Fried 2014455 Systematic review – checked for references 

Gandhi 2000468 No relevant outcomes reported 

Garcia-Ptacek 2014470 Adjusted data only 

Giuli 2014492 Incorrect study design 

Glynn 2001493 No relevant outcomes reported 

Gnjidic 2012494 No relevant outcomes reported 

Gomez 2015500 No relevant outcomes reported 

Green 2007508 No relevant outcomes reported 
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Hafner 2002530 No relevant outcomes reported 

Haile 2013531 No relevant outcomes reported 

Hajjar 2007532 Literature review 

Hak 2001534 Incorrect population 

Hamilton 2011539 No relevant outcomes reported 

Hanlon 2006540 No relevant outcomes reported 

Heininger-Rothbucher 2001562 No relevant outcomes reported 

Helvik 2010568 Incorrect study design 

Holland 2000596 Not relevant 

Iwata 2006628 No relevant outcomes reported 

Janzen 2013637 No relevant outcomes reported 

Jensen 2001640 No relevant risk factor reported 

Jorgensen 2001660 Incorrect study design 

Jyrkka 2009667 No relevant outcomes reported 

Kannegaard 2010670 Incorrect population 

Kaplan 2001A672 No relevant outcomes reported 

Kohler 2015708 No relevant outcomes reported 

Kongkaew 2013709 Adjusted data only 

Krause 2007712 No relevant outcomes reported 

Lachs 2002725 Adjusted data only 

Lattazio 2012A741 No relevant outcomes reported 

Leendertse 2008751 Incorrect population 

Leung 2013759 No relevant outcomes reported 

Liao 2013766 No relevant outcomes reported 

Lifshitz 2012768 No relevant outcomes reported 

Lima-Costa 2011771;  Adjusted data only 

Luppa 2010793 Systematic review – checked for references 

Macedo 2011796 No relevant outcomes reported 

Maciejewski 2014797 No relevant risk factor 

Maggiore 2014800 Adjusted data only 

Malhorta 2001802 No relevant risk factor 

Mandavi 2012803 No relevant outcomes reported 

Mannesse 2000806 Incorrect study design 

Mansur 2008807 No relevant risk factor  

Marcum 2012A809 No relevant outcomes reported 

Marinella 2000811 No relevant outcomes reported 

Marusic 2014820 No relevant outcomes reported 

Matthew 2012824 No relevant outcomes reported 

Md Yusof 2010842 No relevant outcomes reported 

Mercier 2010850 No relevant risk factor 

Modi 2005868 No relevant risk factor 

Morandi 2013876 Adjusted data only 

Nguyen 2006904 No relevant outcomes reported 
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Nishtala 2014907 Incorrect study design 

Nivya 2015908 Systematic review – checked for references 

Nobili 2011B909 No relevant outcomes reported 

O’Connor 2012917 No relevant outcomes reported 

Obreli Neto 2012921 No relevant outcomes reported 

Olesen 2014C923 Incorrect study design 

Onder 2002926 Incorrect study design 

Onder 2013925 No relevant outcomes reported 

Oza 2014935 No relevant outcomes reported 

Palacios-Cena 2013941 No relevant risk factor  

Pardo Cabello 2009942 No relevant outcomes reported 

Passarelli 2005948 No relevant outcomes reported 

Patel 2012949 Adjusted data only 

Payne 2009951 No relevant risk factor 

Payne 2014952 Incorrect population 

Perkins 2004957 No relevant outcomes reported 

Pozzi 2010989 No relevant outcomes reported 

Preyde 2011992 Systematic review – checked for references 

Queneau 2007998 No relevant outcomes reported 

Radhakrishnan 20131001 Incorrect study design 

Richardson 20111018 No relevant outcomes reported 

Richardson 20141018 No relevant outcomes reported 

Romana 20121043 No relevant outcomes reported 

Ruiz 20081052 No relevant outcomes reported 

Salvi 2012A1066 Literature review 

Sanchez Munoz-Torrero 
20101072 

No relevant outcomes reported 

Sato 20131078 No relevant outcomes reported 

Schuler 20081097 No relevant outcomes reported 

Shah 2013a1108 Adjusted data only 

Sharifaskari 20051058 Incorrect population 

Silva 20091121 No relevant outcomes reported 

Snyder 20141131 No relevant outcomes reported 

Spector 20131141 No relevant outcomes reported 

Szeto 20061162 Incorrect population 

Tangherlini 20101172 No relevant outcomes reported 

Tangiisuran 20121173 No relevant outcomes reported 

Uggerby 20111219 No relevant risk factor 

Urbina 20151222 No relevant outcomes reported 

Vaciuniene 20101225 Incorrect population 

Van den Bemt 20001227 No relevant outcomes reported 

Venkat 20111241 Adjusted data only 

Vetrano 20141245 No relevant outcomes reported 
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Voisin 20101256 No relevant risk factor  

Volk 20121258 Incorrect population 

Wang 2015B1280 No relevant outcomes reported 

Wimmer 20141312 No relevant outcomes reported 

Wimmer 2014A1311 Risk tool 

Wu 2012A1321 No relevant outcomes reported 

Zed 20081334 Incorrect population 

Zopf 20081350 No relevant outcomes reported 

Zopf 2008A1351 No relevant outcomes reported 

 

L.2.8 Polypharmacy: mortality  

Table 261: Studies excluded from the clinical review  

Reference Reason for exclusion 

Ahmed 2014A15 No relevant outcomes reported 

Ahto 200717 Adjusted data only 

Al Hamid 201422 Systematic review - checked for references 

Al Snih 200623 Adjusted data only 

Albert 201024 No relevant outcomes reported 

Alexopoulou 200828 No relevant outcomes reported 

Alhawassi 201430 Systematic review - checked for references 

Aljishi 201431 Incorrect population 

Appleton 201460 Incorrect population 

Baandrup 201078 No relevant risk factor  

Beer 2011111 Adjusted data only 

Bharucha 2004129 Adjusted data only 

Blix 2004149 Not in English 

Borenstein 2013161 Incorrect population 

Buajordet 2001199 No relevant outcomes reported 

Campbell 2004213 Systematic review - checked for references 

Castro 2014226 No relevant outcomes reported 

Chang 2005237 No relevant outcomes reported 

Chang 2012A239 No relevant outcomes reported 

Chen 2012C251 Incorrect population 

Chen 2014F252 No relevant outcomes reported 

Chen 2015C253 No relevant outcomes reported 

Cherubini 2012256 No relevant outcomes reported 

Chrischilles 2007265 No relevant outcomes reported 

Dale 2001321 No relevant outcomes reported 

De Buyser 2014332 Outcome <1 year 

Dequito 2011346 No relevant outcomes reported 

Devi 2012349 No relevant outcomes reported 
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Díez-Manglano 2015358 No relevant outcomes reported 

Doran 2009368 Adjusted data only 

Erceg 2013405 Incorrect study design 

Evans 2010413 No relevant outcomes reported 

Evans 2011414 No relevant outcomes reported 

Field 2001423 No relevant outcomes reported 

Field 2004424 No relevant outcomes reported 

Forster 2005433 No relevant outcomes reported 

Franic 2006444 No relevant risk factor 

Fried 2014455 Systematic review – checked for references 

Gandhi 2000468 No relevant outcomes reported 

Garcia-Ptacek 2014470 Adjusted data only 

Giuli 2014492 Incorrect study design 

Glynn 2001493 No relevant outcomes reported 

Green 2007508 No relevant outcomes reported 

Hafner 2002530 No relevant outcomes reported 

Haile 2013531 No relevant outcomes reported 

Hajjar 2007532 Literature review 

Hak 2001534 Incorrect population 

Hamilton 2011539 No relevant outcomes reported 

Hanlon 2006540 No relevant outcomes reported 

Heininger-Rothbucher 2001562 No relevant outcomes reported 

Helvik 2010568 Incorrect study design 

Holland 2000596 Not relevant 

Iwata 2006628 No relevant outcomes reported 

Janzen 2013637 No relevant outcomes reported 

Jensen 2001640 No relevant risk factor reported 

Jorgensen 2001660 Incorrect study design 

Kannegaard 2010670 Incorrect population 

Kaplan 2001A672 No relevant outcomes reported 

Kohler 2015708 No relevant outcomes reported 

Kongkaew 2013709 Adjusted data only 

Lachs 2002725 Adjusted data only 

Lattazio 2012A741 No relevant outcomes reported 

Leendertse 2008751 Incorrect population 

Leung 2013759 No relevant outcomes reported 

Liao 2013766 No relevant outcomes reported 

Lifshitz 2012768 No relevant outcomes reported 

Lima-Costa 2011771;  Adjusted data only 

Luppa 2010793 Systematic review – checked for references 

Macedo 2011796 No relevant outcomes reported 

Maciejewski 2014797 No relevant risk factor 

Maggiore 2014800 Adjusted data only 
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Malhorta 2001802 No relevant risk factor 

Mandavi 2012803 No relevant outcomes reported 

Mannesse 2000806 Incorrect study design 

Mansur 2008807 No relevant risk factor  

Marcum 2012A809 No relevant outcomes reported 

Marinella 2000811 No relevant outcomes reported 

Marusic 2014820 No relevant outcomes reported 

Matthew 2012824 No relevant outcomes reported 

Mercier 2010850 No relevant risk factor 

Modi 2005868 No relevant risk factor 

Morandi 2013876 Adjusted data only 

Nguyen 2006904 No relevant outcomes reported 

Nishtala 2014907 Incorrect study design 

Nivya 2015908 Systematic review – checked for references 

Nobili 2011B909 No relevant outcomes reported 

O’Connor 2012917 No relevant outcomes reported 

Obreli Neto 2012921 No relevant outcomes reported 

Olesen 2014C923 Incorrect study design 

Onder 2002926 Incorrect study design 

Onder 2013925 No relevant outcomes reported 

Oza 2014935 No relevant outcomes reported 

Palacios-Cena 2013941 No relevant risk factor  

Pardo Cabello 2009942 No relevant outcomes reported 

Passarelli 2005948 No relevant outcomes reported 

Patel 2012949 Adjusted data only 

Payne 2009951 No relevant risk factor 

Payne 2014952 Incorrect population 

Perkins 2004957 No relevant outcomes reported 

Preyde 2011992 Systematic review – checked for references 

Queneau 2007998 No relevant outcomes reported 

Radhakrishnan 20131001 Incorrect study design 

Richardson 20141018 No relevant outcomes reported 

Romana 20121043 No relevant outcomes reported 

Ruiz 20081052 No relevant outcomes reported 

Salvi 2012A1066 Literature review 

Sanchez Munoz-Torrero 
20101072 

No relevant outcomes reported 

Sato 20131078 No relevant outcomes reported 

Schuler 20081097 No relevant outcomes reported 

Shah 2013a1108 Adjusted data only 

Sharifaskari 20051058 Incorrect population 

Silva 20091121 No relevant outcomes reported 

Snyder 20141131 No relevant outcomes reported 
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Spector 20131141 No relevant outcomes reported 

Szeto 20061162 Incorrect population 

Tangherlini 20101172 No relevant outcomes reported 

Tangiisuran 20121173 No relevant outcomes reported 

Uggerby 20111219 No relevant risk factor 

Urbina 20151222 No relevant outcomes reported 

Vaciuniene 20101225 Incorrect population 

Van den Bemt 20001227 No relevant outcomes reported 

Venkat 20111241 Adjusted data only 

Vetrano 20141245 No relevant outcomes reported 

Voisin 20101256 No relevant risk factor  

Volk 20121258 Incorrect population 

Wimmer 20141312 No relevant outcomes reported 

Wimmer 2014A1311 Risk tool 

Wu 2012A1321 No relevant outcomes reported 

Zed 20081334 Incorrect population 

Zopf 20081350 No relevant outcomes reported 

Zopf 2008A1351 No relevant outcomes reported 

Zuckerman 20061352 No relevant outcomes reported 

 

 

L.3 Frailty 

Table 262: Studies excluded from the clinical review  

Reference Reason for exclusion 

Abellan Van Kan 20095 Systematic review: citations checked 

Abellan Van Kan 20116 Incorrect study design 

Baitar 201383 Incorrect population (cancer) 

Barreto 201296 Incorrect study design 

Basic 201599 Incorrect study design 

Bielderman 2013132 Incorrect study design 

Boxer 2010178 Incorrect study design 

Brown 2000196 Incorrect study design 

Cesari 2014a229 Incorrect study design 

Chan 2010233 Incorrect study design 

Chang 2015238 Incorrect study design 

Clegg 2015275 Systematic review: citations checked 

Coelho 2015278 Incorrect study design 

Dayhoff 1998331 Incorrect reference standard 

De Vries338 Incorrect study design 

De Witte 2013340 Incorrect study design 
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Drubbel 2013376 Incorrect study design 

Frisoli 2015460 Incorrect study design 

Greene 1990512 Incorrect study design 

Greene 2014a510 Incorrect study design 

Guaraldi 2015520 Incorrect study design 

Hamaker 2012538 Systematic review not relevant 

Hilmer 2009579 Incorrect study design 

Jones 2005654 Incorrect study design 

Jotheeswaran 2015661 Incorrect study design 

Jung 2014664 Incorrect study design 

Kellen 2010681 Incorrect population (cancer) 

Kenig 2014683 Incorrect population (cancer) 

Kenig 2015684 Incorrect population (cancer) 

Kiely 2009691 Incorrect study design 

Kristjansson 2012714 Incorrect study design 

Lee 2015744 Incorrect study design 

Luo 2015791 Incorrect study design 

Luce 2012786 Incorrect population (cancer) 

Luciani 2010787 Incorrect population (cancer) 

Matthews 2004827 Incorrect study design 

Metzelthin 2010853 Incorrect study design 

Mitnitski 2011a867 Incorrect study design 

Mohile 2007869 Incorrect population (cancer) 

Molina-Garrido 2011870 Incorrect population (cancer) 

Molina-Garrido 2012a871 Incorrect reference standard 

O’Caoimh 2015915 Incorrect study design 

O’Caoimh 2015a916 Incorrect study design 

Oo 2013927 Incorrect study design 

Oo 2015928 Abstract only 

Owusu 2011934 Incorrect population (cancer) 

Pedone 2016954 Incorrect study design 

Pijpers 2012969 Incorrect study design 

Ravindrarajah 20131011 Incorrect study design 

Ritt 20151023 Incorrect study design 

Rockwood 20071032 Incorrect study design 

Rockwood 2007a1033 Incorrect study design 

Rockwood 20141036 Incorrect study design 

Rockwood 20151035 Incorrect study design 

Rolfson 20061042 Incorrect study design 

Romero-Ortuno 20101046 Incorrect study design 

Romero-Ortuno 2013a1045 Incorrect study design 

Salvi 20121065 Incorrect reference standard 

Sampaio 20141107 Incorrect study design 
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Schoufour 2015a1094 Incorrect study design 

Schwenk 20151100 Incorrect index test 

Theou 20131185 Incorrect study design 

Tocchi 20141200 Incorrect study design 

Wallis 20151273 Incorrect study design 

Widagdo 2015a1303 Incorrect study design 

Woo 20121317 Incorrect study design 

Vellas 20131240 Incorrect study design 

van Kempen 20151234 Incorrect study design 

Zeng 20151343 Incorrect study design 

 

L.4 Delivering an approach to care that takes account of multimorbidity 

L.4.1 Treatment burden 

Table 263: Studies excluded from the clinical review 

Reference Reason for exclusion 

Demain 2015343 Incorrect study design 

Eton 2012410 Incorrect study design (qualitative) 

Eton 2013409 Incorrect study design (qualitative systematic review) 

Eton 2015411 Incorrect study design 

Gallacher2011466 Incorrect study design (qualitative) 

Guex 2010521 Abstract 

Jani  2013632 Incorrect study design (qualitative literature review) 

Karampampa 2012673 Not relevant 

Kuluski 2015718 Incorrect study design 

Sav 20131079 Incorrect study design (qualitative) 

Sav 2013A1081 Incorrect study design (qualitative) 

Sav 20151080 Checked for references 

Wister 20151313 Incorrect study design 

 

L.4.2 Ranking 

None.  

L.4.3 Stopping antihypertensive treatment 

Table 264: Studies excluded from the clinical review 

Study Exclusion reason 

Abraczinskas 20017 Not review population 

Abraham 20139 Incorrect interventions 

Adams 201312 Incorrect interventions 



 

 

Multimorbidity: clinical assessment and management 
Excluded clinical studies 

National Guideline Centre, 2016 
640 

Study Exclusion reason 

Alderman 198625 No comparison 

Almas 200638 Incorrect interventions 

An 201345 Incorrect interventions 

Atella 200667 Incorrect interventions 

Bailey 201082 Incorrect interventions 

Bramley 2006181 Incorrect interventions 

Breekveldt-postma 2008186 Incorrect interventions 

Breitscheidel 2012187 No outcomes of interest 

Burke 2006205 No relevant outcomes reported 

Carter 2010221 Incorrect interventions 

Chapman 2010243 Incorrect interventions 

Chen 2004247 Incorrect interventions 

Christe 2014 266 Study design (cohort) 

Corrao 2011290 Incorrect interventions 

Corrao 2012291 Incorrect interventions 

Correa Leite 2014 292 Study design (cohort) 

Cummings 2013313 Incorrect interventions 

Daugherty 2012327 Incorrect interventions 

Davis 1993 Incorrect interventions 

Dragomir 2010373 Incorrect interventions 

Ekbom 1994389 Study design (cohort) 

Fotherby 1994438 Inappropriate comparison 

Fotherby 1994439 No relevant outcomes reported 

Freis 1989449 Inappropriate comparison 

Goncalves 2011501 No comparison. Not guideline condition. 

Hajjar 2013533 Inappropriate comparison 

Hansen 1983542 No comparison 

Hoer 2007593 No relevant outcomes reported 

Kochar 1990706 Inappropriate comparison 

Kostis 1998710 Inappropriate comparison 

Lalic 2013727 Incorrect interventions 

Langford 1984737 Relevant outcome not reported 

Lucas 1995785 Participants on antihypertensives for less than 1 year 

Macdonald 2007795 Inappropriate comparison 

Martin 2010816 Incorrect interventions 

Matsumura 2013825 Incorrect interventions 

Muntner 2013886 Incorrect interventions 

Nelson 2001899 No relevant outcomes reported 

Nelson 2002900 Inappropriate comparison 

Nelson 2003901 Inappropriate comparison 

Rajgopal 20141006 Incorrect population 

Ramli 20121007 Incorrect interventions 

Schmieder 19971084 No relevant outcomes reported 
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Schmitt 20101085 Incorrect interventions 

Schobel 19921090 Literature review 

Schroeder 20061096 Incorrect interventions 

Teichert 20071180 Minimum duration of antihypertensives 30 days 

Thorpe 20091189 Incorrect interventions 

Van Wijk 20071237 Incorrect interventions 

Veronesi 20071244 Incorrect interventions 

Wassertheil-smoller 19821284 Relevant outcomes not reported 

Webster 19741291 Case study 

Wentzlaff 20111298 Participants on antihypertensives for less than 1 year before 
discontinuation 

Wuerzner 20031323 Incorrect interventions 

Zeltser 20041342 No relevant outcomes reported 

 

L.4.4 Stopping drugs for osteoporosis 

Table 265: Studies excluded from the clinical review  

Study Exclusion reason 

Bagger 200381 No relevant outcomes 

Bauer 2014104 Incorrect study design 

Bone 2004158 Incorrect study design 

Bone 2011157 Incorrect comparison: stopping vs. never treated  

Brown 2013195 Incorrect study design 

Brown 2014194 Incorrect study design 

Cosman 2014295 Incorrect study design 

Fitzpatrick 2014427 Incorrect interventions (Ronacaleret) 

Fraser 2011446 Systematic review: study designs inappropriate 

Greenspan 2002513 Incorrect comparison 

Greenspan 2008514 Not review population (Acute illness (cancer)) 

Neele 2002897 Incorrect interventions (Raloxifene or oestrogen) 

Uusi-rasi 20041224 Incorrect comparison 

Voskaridou 20081263 Incorrect comparison 
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Wasnich 20041283 No relevant outcomes 

Watts 20081290 Incorrect comparison 

 

L.4.5 Stopping statins 

Table 266: Studies excluded from the clinical review 

Study Exclusion reason 

Andersohn 201050 Systematic review cross checked for references 

Anon 19841 Incorrect interventions. Comparison between different rates of 
compliance with no 'stopping' group. 

Anon 19971113 Non-randomised study 

Aubert 201071 Incorrect interventions. No non-stopping group. 

Bitton 2013137 Systematic review cross checked for references 

Blackburn 2005143 Not guideline condition. Non-adherence <60%. 

Bouchard 2007165 Incorrect interventions. No non-stopping group. 

Burke 2006205 Does not report outcome specified in protocol 

Carter 2010221 Incorrect interventions 

Choudhry 2014261 Adherence versus non-adherence groups not compared 

Chowdhury 2013264 Systematic review (could not check included studies as information 
could not be accessed) 

Colivicchi 2007282 Non-randomised study 

Corrao 2010289 Non-randomised study 

Croft 1986306 Incorrect interventions 

Cubeddu 2006309 Literature review cross checked for references 

Daskalopoulou 2008325 Incorrect intervention. Non-statin users used as reference group. No 
continued versus stop comparison. 

Daskalopoulou 2015326 Incorrect interventions 

De vera 2011336 Non-randomised study 

De vera 2012337 Non-randomised study 

De vera 2014335 Systematic review cross checked for studies 

Degli esposti 2012341 Non-randomised study 

Dowlatshahi 2012372 Pre admission statin versus no statin 

Egstrup 1988386 Incorrect intervention 

Ekbom 1994-1389 Incorrect intervention 

Ekbom 1994-2389 Incorrect intervention 

Endres 2006401 Literature review cross checked for references 

Ensrud 2004403 Incorrect intervention 

Fagerberg 1992416 Incorrect intervention 

Fallouh 2012419 Literature review cross checked for references 

Fletcher 1988429 Incorrect intervention 

Fotherby 1994439 Not guideline condition 

Frishman 1982459 Incorrect intervention 
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Garfinkel 2007473 No stopping versus continuing comparison 

Garfinkel 2010472 No stopping versus continuing comparison 

Gislason 2007488 Non-randomised study 

Goldman 2006498 Incorrect interventions. No non-stopping group. 

Gomez sandoval 2011499 Systematic review cross checked for studies 

Gorwit 1995503 Incorrect intervention 

Gottlieb 1984505 Incorrect intervention 

Gottlieb 1985504 Incorrect intervention 

Greenberg 1986509 Incorrect intervention 

Heeschen 2002560 Same data as 2003 paper 

Heeschen 2003559 Non-randomised study 

Ho 2006588 Non-randomised study 

Ho 2008587 Non-adherence defined as <80% 

Hopper 2014602 Systematic review cross checked for included studies 

Huan-Loh609 Non-randomised study 

Iyer 2008629 Systematic review cross checked for studies 

Kim 2015695 Incorrect intervention 

Klungel 2002700 Non-adherence <60% 

Kumbhani 2013720 Non-randomised study 

Le manach 2007742 Abstract 

Lee 2014748 No relevant outcome data 

Lesaffre 2003758 Non-adherence <80% 

Maland 1983801 Incorrect intervention 

Mcginnis 2009837 Non-adherence <80% 

Mcgowan 2004838 No baseline data or adjusted analysis 

Metra 2007852 Incorrect intervention 

Middeke 1990856 Incorrect intervention 

Nombela 2006912 Abstract 

Olsson 1988924 Incorrect intervention 

Overgaard 1990933 Incorrect intervention 

Packer 1993937 Incorrect intervention 

Penning-van beest 2007956 Incorrect intervention 

Perreault 2008959 Non-randomised study 

Perreault 2009960 Non-randomised study 

Perreault 2009958 Non-randomised study 

Pittman 2011977 Comparison not stopping versus continuing statins 

Rasmussen 20071009 Non-randomised study 

Reeve 20131015 Abstract 

Reeve 20131015 No intervention 

Reeve 20141016 No intervention 

Risselada 20091021 Incorrect interventions. No outcomes of interest. 

Saito 20021060 Non-randomised study 

Scheitz 20131083 Systematic review cross checked for references 
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Shalev 2009-11109 Non-randomised study 

Shalev 2009-21109 Non-randomised study 

Sheperd 19971113 Incorrect interventions. Non-adherence group less than 80%. 

Shepherd 20081114 No stopping versus continuing statin comparison 

Shin 20141118 Non-randomised study 

Slejko 20141128 Comparison not continuing versus stopping statins 

Spencer 20041143 Incorrect intervention 

Spencer 20041142 No continuing versus stopping group 

Stockler 20151151 Commentary 

Thomsen 19871188 Incorrect intervention 

Tjia 20121198 No intervention 

Tong 20151201 Non-randomised study 

Tuppin 20101217 Non-adherence <80% 

Vinogradova 20151250 Protocol only 

Watts 20081290 Incorrect intervention 

Wei 20021292 Non-randomised study 

Wei 20081293 Non-adherence <80% 

West of Scotland coronary 
prevention study group 19991299 

Incorrect interventions. No non-stopping group. 

 

L.5 Interventions 

L.5.1 Models of care 

Table 267: Studies excluded from the clinical review 

Study Exclusion reason 

Abraha 20158 Systematic review is not relevant to review question or unclear PICO 

Achey 201410 Systematic review is not relevant to review question or unclear PICO 

Agarwal 201513 Protocol only 

Ai 201418 Systematic review is not relevant to review question or unclear PICO 

Aizen 201521 Intervention was condition specific 

Alexopoulos 201427 Intervention focused on specific condition 

Allen 198633 Incorrect interventions 

Allen 201435 Systematic review is not relevant to review question or unclear PICO 

Amris 201444 Intervention specific to single condition 

Anders 201249 Not in English 

Andrade 201552 Intervention was condition specific 

Anon 2014214 Incorrect interventions 

Anon 20153 Not published 

Anon 2015342 Systematic review is not relevant to review question or unclear PICO 

Anon 20151003 Incorrect interventions 

Anon 20152 Non-randomised study 
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Anon 20151157 Non-randomised study 

Arbaje 201061 Intervention is short term only without reorganising care 

Arija 201263 Incorrect interventions 

Atienza 200468 Not guideline condition. <80% MM 

Atlantis 201470 Systematic review cross checked for references 

Bachman 198779 Incorrect interventions 

Bader 201480 Poster only 

Bakker 201187 Abstract 

Bakker 201186 Systematic review 

Bakker 201388 Incorrect interventions. Incorrect intervention (Psychology focused) 

Balaban 201589 Not review population. Not guideline condition 

Barnes 201294 Not guideline condition 

Battersby 2013103 Incorrect interventions 

Battersby 2015102 Not guideline condition 

Baynouna 2010108 Incorrect interventions 

Becker 1987110 Commentary 

Bekelman 2015114 Intervention specific to single condition 

Benavent-caballer 2014119 Incorrect interventions 

Bendayan 2014120 Systematic review 

Berkhof 2015123 Intervention specific to single condition 

Berry 2013126 No outcomes of interest 

Bibas 2014130 Systematic review is not relevant to review question or unclear PICO 

Bielaszka-duvernay 2011131 Short report on trial reported elsewhere 

Billington 2015136 Intervention specific to single condition 

Blakeman 2014145 Self-management and Expert Patient Programme review 

Bleich 2015147 Systematic review is not relevant to review question or unclear PICO 

Bleijenberg 2013148 Incorrect study design (focus group/questionnaire) 

Bogner 2008153 No outcomes of interest 

Bogner 2010154 No relevant outcomes reported 

Bogner 2012155 No relevant outcomes reported 

Bonnefoy 2012159 Incorrect interventions 

Bosner 2012162 Incorrect interventions 

Bove 2015172 Intervention specific to single condition 

Brannstrom 2014182 Intervention specific to single condition 

Briskman 2012192 Not relevant 

Brovold 2013193 Incorrect interventions 

Brown 2012197 Not guideline condition 

Bruhn 2013198 Not guideline condition 

Buckingham 2015200 Intervention specific to single condition 

Cadore 2014208 Incorrect interventions 

Cady 2015209 Not review population 

Caillet 2014210 Systematic review 

Calderon-larranaga 2012211 Not relevant 
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Ceramidas 2013228 Incorrect interventions 

Chan 2015232 Protocol only 

Chen 2010250 Not an RCT 

Chouinard 2013262 Not an RCT 

Chung 2013267 Incorrect interventions. No control arm 

Ciechanowski 2006268 Incorrect interventions 

Clark 2012272 Incorrect interventions 

Clark 2015270 Intervention specific to single condition 

Coleman 2001280 Not guideline condition 

Corser 2011293 Self-management review 

Coulter 2015296 Systematic review is not relevant to review question or unclear PICO 

Counsell 2006297 No relevant outcomes reported 

Coventry 2015303 Intervention only targets depression 

Cudney 2012310 Incorrect interventions 

Cunliffe 2004314 Incorrect interventions 

De heer 2013333 Trial protocol 

De vries 2010339 Incorrect interventions 

Dennis 2013344 Incorrect interventions 

Deschodt 2011348 Not an RCT 

Deschodt 2015347 Non-randomised CGA trial 

Dickinson 2014356 Intervention specific to single condition 

Dorresteijn 2011370 Incorrect interventions 

Dougados 2015371 Intervention specific to single condition 

Drennan 2014375 Protocol only 

Due 2014378 Not guideline condition 

Dunbar 2015381 Condition specific intervention 

Eakin 2007382 Incorrect interventions. Intervention: self-management 

Edelman 2010383 Narrow care plan, focusing on one condition only 

Evangelista 2015412 Intervention specific to single condition 

Fairhall 2012417 Incorrect interventions 

Ferrer 2014422 Incorrect interventions 

Fox 2010440 Incorrect interventions 

Franek 2013443 Systematic review cross checked for references 

Friedman 2014457 Incorrect interventions 

Fu 2003461 Self-management and Expert Patient Programme review 

Garvey 2015474 Incorrect interventions 

Gensichen 2005476 Protocol, intervention specific to single condition 

Gharacholou 2012479 Not guideline condition 

Gibson 2012482 Not guideline condition 

Gill 2001485 Incorrect interventions 

Gill 2003484 Incorrect interventions 

Giovannetti 2012487 Background information 

Gitlin 2006491 Incorrect interventions. Interventions: self-management 
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Gnjidic 2014495 Abstract 

Gray 2010507 Not guideline condition. Aged >50 years. Mean MM: 1.4. 

Gustafsson 2012526 Incorrect interventions 

Gustafsson 2013525 Incorrect interventions 

Hansen 2011544 Systematic review cross checked for references 

Harris 2011548 Incorrect interventions 

Health 2013556 Systematic review cross checked for references 

Health 2013554 Systematic review cross checked for references 

Health 2013555 Systematic review cross checked for references 

Hebert 2010558 Not an RCT 

Hernandez 2015572 Intervention was condition specific 

Hirani 2014584 Incorrect interventions 

Hochhalter 2010592 Incorrect interventions. Interventions: self-management 

Holmes 2013598 Not relevant 

Huang 2013611 Systematic review cross checked for references 

Ijff 2007619 Intervention specific to single condition 

Imai 2013620 Protocol 

Imhof 2012621 Incorrect intervention 

Janig 2014633 Not in English 

Jerant 2009646 Self-management and Expert Patient Programme review 

Jonker 2015656 Not guideline condition 

Jonkers 2012657 Incorrect interventions 

Katon 2004679 Intervention only targets single condition 

Katon 2008678 Intervention for single conditions only 

Katon 2012680 Cost-effectiveness paper, clinical paper checked 

Kenealy 2015682 Intervention specific to single condition 

Kennedy 2007685 Self-management and Expert Patient Programme review 

Kinder 2006697 Intervention only targets single condition 

Kirchberger 2015698 Intervention was condition specific 

Kivipelto 2013699 Incorrect interventions 

Knight 2014701 Incorrect interventions 

Koberich 2015704 Intervention specific to single condition 

Kogan 2013707 Incorrect interventions 

Krska 2001717 Incorrect interventions. Intervention: medication review 

Kumar 2007719 Systematic review cross checked for references 

Kushner 2015721 Incorrect interventions 

Kwok 2008723 Not guideline condition 

Laakkonen 2012724 Proof of concept paper 

Lam 2010729 Not guideline condition 

Lamers 2010732 Incorrect interventions 

Lang 2012735 People who only have multiple mental health problems and no physical 
health problems 

Lapane 2011738 Incorrect interventions 
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Lassere 2015740 Protocol only 

Lee 2014745 No relevant outcomes 

Lee 2015744 Intervention specific to single condition 

Lewin 2014762 Flawed randomisation strategy 

Li 2015765 Commentary 

Linden 2014772 Intervention specific to single condition 

Lisby 2010773 Incorrect interventions 

Litaker 2003774 Narrow care plan, focusing on one condition only 

Loffler 2014776 Protocol 

Lorig 1999780 Incorrect interventions. Intervention: self-management 

Lorig 2003778 Self-management and Expert Patient Programme review 

Luck 2013788 Not appropriate intervention. No outcomes of interest 

Marek 2013810 Incorrect interventions 

Markle-reid 2013813 Not an RCT 

Masters 2013822 Self-management review 

Mccall 2011830 Incorrect interventions 

Mcdowell 2015834 Intervention specific to single condition 

Mcmartin 2013840 Systematic review cross checked for references 

Mcvey 1989841 Inappropriate comparison 

Melis 2005844 Study protocol 

Mistiaen 2007864 Systematic review cross checked for references 

Mitchell 2014865 Intervention specific to single condition 

Moller 2014872 Intervention is single condition specific 

Morgan 2009877 Description of study 

Morgan 2013879 Intervention only targets single condition 

Morgan 2015878 Non-randomised study 

Mosquera 2014883 Not review population 

Mueser 2012884 Self-management review 

Mundinger 2000885 Not guideline condition 

Naylor 2011895 Population unclear 

Nicolaides-bouman 2004905 Study protocol 

Nykanen 2014913 Incorrect interventions 

Ory 2013931 Self-management review 

Overend 2014932 Intervention specific to single condition 

Pedone 2015955 Condition specific intervention 

Petersen 2014963 Intervention specific to single condition 

Phillips 2004966 Not guideline condition 

Pickett 2014968 Intervention specific to single condition 

Pizzi 2014978 Intervention specific to single condition 

Plant 2015979 Not review population 

Ploeg 2010980 Incorrect interventions 

Pope 2011985 Incorrect interventions 

Powell 1990988 Abstract 
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Prestmo 2015991 Intervention was condition specific 

Ramli 20141008 Intervention specific to single condition 

Ringbaek 20151020 Intervention specific to single condition 

Ritter 20111024 Self-management review 

Rytter 20101054 Discharge planning. Incorrect interventions 

Sahlen 20061059 Not guideline condition 

Sajatovic 20111061 Self-management review 

Salisbury 20121062 Review paper 

Saltz 19881063 Incorrect interventions 

Schraeder 20081095 Non-randomised study 

Scott 20101101 Systematic review cross checked for references 

Sharpe 20141111 Intervention specific to single condition 

Shepperd 20101115 Systematic review is not relevant to review question or unclear PICO 

Smith 20101129 Qualitative study 

Stewart 20141149 Intervention specific to single condition 

Stokes 20151152 Systematic review is not relevant to review question or unclear PICO 

Stuck 20071154 Protocol 

Tanajewski 20151169 CEA on previously extracted trial, no new outcomes 

Tanner 20151174 Intervention specific to single condition 

Tao 20121175 Not an RCT 

Tierce-hazard 20141191 Commentary 

Timmer 20141195 Systematic review is not relevant to review question or unclear PICO 

Upshur 20151221 Intervention specific to single condition 

Van hout 20051233 Protocol 

Vanderlip 20151238 Commentary 

Vera 20101242 Intervention aimed at single condition 

Vind 20101249 Incorrect interventions 

Watson 20151289 Protocol 

Williams 20041309 Intervention only targets single condition 

Worrall 20061318 Systematic review cross checked for references 

Yu 20151331 Intervention specific to single condition 

Zhao 20091345 Not guideline condition 

L.5.2 Holistic assessment  

Table 268: Studies excluded from the clinical review 

Study Exclusion reason 

Abraha 20158 Systematic review is not relevant to review question or unclear PICO 

Achey 201410 Systematic review is not relevant to review question or unclear PICO 

Agarwal 201513 Protocol only 

Ai 201418 Systematic review is not relevant to review question or unclear PICO 

Aizen 201521 Intervention was condition specific 

Alexopoulos 201427 Intervention focused on specific condition 

Allen 198633 Incorrect interventions 
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Allen 201435 Systematic review is not relevant to review question or unclear PICO 

Amris 201444 Intervention specific to single condition 

Anders 201249 Not in English 

Andrade 201552 Intervention was condition specific 

Anon 2014214 Incorrect interventions 

Anon 20153 Not published 

Anon 2015342 Systematic review is not relevant to review question or unclear PICO 

Anon 20151003 Incorrect interventions 

Anon 20152 Non-randomised study 

Anon 20151157 Non-randomised study 

Arbaje 201061 Intervention is short term only without reorganising care 

Arija 201263 Incorrect interventions 

Atienza 200468 Not guideline condition. <80% MM 

Atlantis 201470 Systematic review cross checked for references 

Bachman 198779 Incorrect interventions 

Bader 201480 Poster only 

Bakker 201187 Abstract 

Bakker 201186 Systematic review 

Bakker 201388 Incorrect interventions. Incorrect intervention (Psychology focused) 

Balaban 201589 Not review population. Not guideline condition 

Barnes 201294 Not guideline condition 

Battersby 2013103 Incorrect interventions 

Battersby 2015102 Not guideline condition 

Baynouna 2010108 Incorrect interventions 

Becker 1987110 Commentary 

Bekelman 2015114 Intervention specific to single condition 

Benavent-caballer 2014119 Incorrect interventions 

Bendayan 2014120 Systematic review 

Berkhof 2015123 Intervention specific to single condition 

Berry 2013126 No outcomes of interest 

Bibas 2014130 Systematic review is not relevant to review question or unclear PICO 

Bielaszka-duvernay 2011131 Short report on trial reported elsewhere 

Billington 2015136 Intervention specific to single condition 

Blakeman 2014145 Self-management and Expert Patient Programme review 

Bleich 2015147 Systematic review is not relevant to review question or unclear PICO 

Bleijenberg 2013148 Incorrect study design (focus group/questionnaire) 

Bogner 2008153 No outcomes of interest 

Bogner 2010154 No relevant outcomes reported 

Bogner 2012155 No relevant outcomes reported 

Bonnefoy 2012159 Incorrect interventions 

Bosner 2012162 Incorrect interventions 

Bove 2015172 Intervention specific to single condition 

Brannstrom 2014182 Intervention specific to single condition 
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Briskman 2012192 Not relevant 

Brovold 2013193 Incorrect interventions 

Brown 2012197 Not guideline condition 

Bruhn 2013198 Not guideline condition 

Buckingham 2015200 Intervention specific to single condition 

Cadore 2014208 Incorrect interventions 

Cady 2015209 Not review population 

Caillet 2014210 Systematic review 

Calderon-larranaga 2012211 Not relevant 

Ceramidas 2013228 Incorrect interventions 

Chan 2015232 Protocol only 

Chen 2010250 Not an RCT 

Chouinard 2013262 Not an RCT 

Chung 2013267 Incorrect interventions. No control arm 

Ciechanowski 2006268 Incorrect interventions 

Clark 2012272 Incorrect interventions 

Clark 2015270 Intervention specific to single condition 

Coleman 2001280 Not guideline condition 

Corser 2011293 Self-management review 

Coulter 2015296 Systematic review is not relevant to review question or unclear PICO 

Counsell 2006297 No relevant outcomes reported 

Coventry 2015303 Intervention only targets depression 

Cudney 2012310 Incorrect interventions 

Cunliffe 2004314 Incorrect interventions 

De heer 2013333 Trial protocol 

De vries 2010339 Incorrect interventions 

Dennis 2013344 Incorrect interventions 

Deschodt 2011348 Not an RCT 

Deschodt 2015347 Non-randomised CGA trial 

Dickinson 2014356 Intervention specific to single condition 

Dorresteijn 2011370 Incorrect interventions 

Dougados 2015371 Intervention specific to single condition 

Drennan 2014375 Protocol only 

Due 2014378 Not guideline condition 

Dunbar 2015381 Condition specific intervention 

Eakin 2007382 Incorrect interventions. Intervention: self-management 

Edelman 2010383 Narrow care plan, focusing on one condition only 

Evangelista 2015412 Intervention specific to single condition 

Fairhall 2012417 Incorrect interventions 

Ferrer 2014422 Incorrect interventions 

Fox 2010440 Incorrect interventions 

Franek 2013443 Systematic review cross checked for references 

Friedman 2014457 Incorrect interventions 
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Fu 2003461 Self-management and Expert Patient Programme review 

Garvey 2015474 Incorrect interventions 

Gensichen 2005476 Protocol, intervention specific to single condition 

Gharacholou 2012479 Not guideline condition 

Gibson 2012482 Not guideline condition 

Gill 2001485 Incorrect interventions 

Gill 2003484 Incorrect interventions 

Giovannetti 2012487 Background information 

Gitlin 2006491 Incorrect interventions. Interventions: self-management 

Gnjidic 2014495 Abstract 

Gray 2010507 Not guideline condition. Aged >50 years. Mean MM: 1.4. 

Gustafsson 2012526 Incorrect interventions 

Gustafsson 2013525 Incorrect interventions 

Hansen 2011544 Systematic review cross checked for references 

Harris 2011548 Incorrect interventions 

Health 2013556 Systematic review cross checked for references 

Health 2013554 Systematic review cross checked for references 

Health 2013555 Systematic review cross checked for references 

Hebert 2010558 Not an RCT 

Hernandez 2015572 Intervention was condition specific 

Hirani 2014584 Incorrect interventions 

Hochhalter 2010592 Incorrect interventions. Interventions: self-management 

Holmes 2013598 Not relevant 

Huang 2013611 Systematic review cross checked for references 

Ijff 2007619 Intervention specific to single condition 

Imai 2013620 Protocol 

Imhof 2012621 Incorrect intervention 

Janig 2014633 Not in English 

Jerant 2009646 Self-management and Expert Patient Programme review 

Jonker 2015656 Not guideline condition 

Jonkers 2012657 Incorrect interventions 

Katon 2004679 Intervention only targets single condition 

Katon 2008678 Intervention for single conditions only 

Katon 2012680 Cost-effectiveness paper, clinical paper checked 

Kenealy 2015682 Intervention specific to single condition 

Kennedy 2007685 Self-management and Expert Patient Programme review 

Kinder 2006697 Intervention only targets single condition 

Kirchberger 2015698 Intervention was condition specific 

Kivipelto 2013699 Incorrect interventions 

Knight 2014701 Incorrect interventions 

Koberich 2015704 Intervention specific to single condition 

Kogan 2013707 Incorrect interventions 

Krska 2001717 Incorrect interventions. Intervention: medication review 
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Kumar 2007719 Systematic review cross checked for references 

Kushner 2015721 Incorrect interventions 

Kwok 2008723 Not guideline condition 

Laakkonen 2012724 Proof of concept paper 

Lam 2010729 Not guideline condition 

Lamers 2010732 Incorrect interventions 

Lang 2012735 People who only have multiple mental health problems and no physical 
health problems 

Lapane 2011738 Incorrect interventions 

Lassere 2015740 Protocol only 

Lee 2014745 No relevant outcomes 

Lee 2015744 Intervention specific to single condition 

Lewin 2014762 Flawed randomisation strategy 

Li 2015765 Commentary 

Linden 2014772 Intervention specific to single condition 

Lisby 2010773 Incorrect interventions 

Litaker 2003774 Narrow care plan, focusing on one condition only 

Loffler 2014776 Protocol 

Lorig 1999780 Incorrect interventions. Intervention: self-management 

Lorig 2003778 Self-management and Expert Patient Programme review 

Luck 2013788 Not appropriate intervention. No outcomes of interest 

Marek 2013810 Incorrect interventions 

Markle-reid 2013813 Not an RCT 

Masters 2013822 Self-management review 

Mccall 2011830 Incorrect interventions 

Mcdowell 2015834 Intervention specific to single condition 

Mcmartin 2013840 Systematic review cross checked for references 

Mcvey 1989841 Inappropriate comparison 

Melis 2005844 Study protocol 

Mistiaen 2007864 Systematic review cross checked for references 

Mitchell 2014865 Intervention specific to single condition 

Moller 2014872 Intervention is single condition specific 

Morgan 2009877 Description of study 

Morgan 2013879 Intervention only targets single condition 

Morgan 2015878 Non-randomised study 

Mosquera 2014883 Not review population 

Mueser 2012884 Self-management review 

Mundinger 2000885 Not guideline condition 

Naylor 2011895 Population unclear 

Nicolaides-bouman 2004905 Study protocol 

Nykanen 2014913 Incorrect interventions 

Ory 2013931 Self-management review 

Overend 2014932 Intervention specific to single condition 
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Pedone 2015955 Condition specific intervention 

Petersen 2014963 Intervention specific to single condition 

Phillips 2004966 Not guideline condition 

Pickett 2014968 Intervention specific to single condition 

Pizzi 2014978 Intervention specific to single condition 

Plant 2015979 Not review population 

Ploeg 2010980 Incorrect interventions 

Pope 2011985 Incorrect interventions 

Powell 1990988 Abstract 

Prestmo 2015991 Intervention was condition specific 

Ramli 20141008 Intervention specific to single condition 

Ringbaek 20151020 Intervention specific to single condition 

Ritter 20111024 Self-management review 

Rytter 20101054 Discharge planning. Incorrect interventions 

Sahlen 20061059 Not guideline condition 

Sajatovic 20111061 Self-management review 

Salisbury 20121062 Review paper 

Saltz 19881063 Incorrect interventions 

Schraeder 20081095 Non-randomised study 

Scott 20101101 Systematic review cross checked for references 

Sharpe 20141111 Intervention specific to single condition 

Shepperd 20101115 Systematic review is not relevant to review question or unclear PICO 

Smith 20101129 Qualitative study 

Stewart 20141149 Intervention specific to single condition 

Stokes 20151152 Systematic review is not relevant to review question or unclear PICO 

Stuck 20071154 Protocol 

Tanajewski 20151169 CEA on previously extracted trial, no new outcomes 

Tanner 20151174 Intervention specific to single condition 

Tao 20121175 Not an RCT 

Tierce-hazard 20141191 Commentary 

Timmer 20141195 Systematic review is not relevant to review question or unclear PICO 

Upshur 20151221 Intervention specific to single condition 

Van hout 20051233 Protocol 

Vanderlip 20151238 Commentary 

Vera 20101242 Intervention aimed at single condition 

Vind 20101249 Incorrect interventions 

Watson 20151289 Protocol 

Williams 20041309 Intervention only targets single condition 

Worrall 20061318 Systematic review cross checked for references 

Yu 20151331 Intervention specific to single condition 

Zhao 20091345 Not guideline condition 
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L.6 Self-management 

Table 269: Studies excluded from the clinical review 

Study Exclusion reason 

Amoako 200843 Intervention targeted at single condition only 

Bekelman 2013113 Trial protocol 

Belaiche 2012115 Incorrect interventions 

Beretta 2014121 Incorrect interventions 

Blixen 2015150 Incorrect study design 

Bozorgmehr 2014180 Trial protocol 

Chow 2014263 Incorrect interventions 

Chung 2013267 Incorrect interventions 

Cimpean 2011269 Systematic review 

Coburn 2012277 Incorrect interventions 

Corbi 2015288 Incorrect study design 

Corser 2011293 Incorrect study design 

Cully 2014312 Trial protocol 

De Heer 2013333 Trial protocol 

Dobscha 2008360 Not guideline condition 

Dobscha 2009361 Not guideline condition 

Dougados 2015371 Not guideline condition 

Eikelenboom 2013388 Trial protocol 

Elissen 2012396 Not guideline condition 

Elzen 2007399 Not guideline condition 

Emmons 2014400 Not guideline condition 

Ersek 2003406 Intervention targeted at single condition only 

Fitzner 2013426 Incorrect study design 

Fraccaro 2015441 No relevant 

Freedland 2015447 Incorrect intervention 

Fu 2003461 Not guideline condition 

Gitlin 2006491 Incorrect interventions 

Goeppinger 2007496 Inappropriate comparison 

Goodrich 2012502 Incorrect study design 

Griffiths 2005515 Not guideline condition 

Gustavsson 2010527 Not guideline condition 

Gutiérrez 2009528 Intervention targeted at single condition only 

Harrison 2012549 Inappropriate comparison 

Haugli 2003552 Not guideline condition 

Hickman 2015577 No relevant outcomes 

Janke 2014635 Trial protocol 

Jerant 2009646 Not guideline condition 

Johansson 2012650 Not guideline condition 
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Jonker 2015656 Incorrect population 

Karhula 2015674 Incorrect population 

Katon 2004679 Intervention targeted at single condition only 

Kennedy 2007685 Not guideline condition 

Kilbourne 2009694 Not guideline condition 

Kogan 2013707 Incorrect study design 

Lenferink 2013754 Trial protocol 

Lorig 2001777 Not guideline condition 

Lorig 2003778 Not guideline condition 

Lorig 2006779 Not guideline condition 

Lynch 2014794 Inappropriate comparison 

Masters 2013822 Incorrect interventions 

Mccusker 2012832 No comparison 

McCusker 2015833 Incorrect population 

Mcgregor 2011839 Incorrect interventions 

Millard 2013857 Not guideline condition. Systematic review. 

Morgan 2009877 Incorrect interventions 

Mueser 2012884 No comparison 

Naik 2012887 No comparison 

Nelson 2014898 Intervention targeted at single condition only 

Nobis 2013910 Trial protocol 

O'hara 2002918 Not guideline condition 

Ory 2013931 No comparison 

Packer 2012938 Inappropriate comparison 

Padwal 2013940 Trial protocol 

Peters-klimm 2007961 Not guideline condition 

Plow 2014981 Not guideline condition 

Popa-velea 2014984 Review 

Quinones 2014999 Systematic review 

Rae-grant 20111005 Not guideline condition 

Reed 20111013 Trial protocol 

Ritter 20111024 Incorrect study design 

Sajatovic 20111061 No comparison 

Sanchez 20121073 Not guideline condition 

Sease 20131102 Inappropriate comparison 

Shively 20131119 Intervention targeted at single condition only 

Steultjens esther 20031148 Systematic review. Not guideline condition. 

Stockl 20101150 Not guideline condition 

Stringer 20111153 Incorrect study design 

Swerissen 20061161 Not guideline condition 

Tang 20121170 Intervention targeted at single condition only 

Toobert 20111202 Not guideline condition 

Turner 20141218 Not guideline condition 
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Study Exclusion reason 

Utriyaprasit 20101223 Not guideline condition 

Van bastelaar 20081226 Trial protocol 

Van der voort 20111229 Not guideline condition 

Vera 20101242 Incorrect interventions 

Vieira 20131247 Incorrect interventions 

Vlaeyen 19961254 Not guideline condition 

Voeller 20051255 Not guideline condition 

Von korff 20111260 Inappropriate comparison 

Von korff 20121261 Incorrect interventions 

Wakabayashi 20111267 Intervention targeted at single condition only 

Wang 20031278 Not guideline condition 

Warrington 20031281 Intervention targeted at single condition only 

Warsi 20041282 Systematic review 

Wasson 19841285 Not guideline condition 

Weinstock 20111295 Intervention targeted at single condition only 

Woltmann 20121314 Not guideline condition 

Wong 20141315 Not guideline condition 

Wu 20121320 Not guideline condition 

Yohannes 20101327 Systematic review. Incorrect interventions. 

Zonneveld 20091348 Not guideline condition 

Zonneveld 20121349 Not guideline condition 

Zwisler 20051356 Not guideline condition 

 

L.7 Format of encounters 

Table 270: Studies excluded from the clinical review 

Study Exclusion reason 

Adams 201011 Not guideline condition 

Aimonino 200120 Incorrect intervention 

Aimonino Ricauda 199819 Incorrect intervention 

Altiner 201340 Protocol 

Angstman 200954 Not guideline condition 

Antoniades 201258 Not guideline condition 

Barberan-Garcia 201492 Incorrect intervention 

Bartels 200497 Review 

Beretta 2014121 Incorrect intervention 

Black 2013139 Incorrect intervention 

Bowles 2011177 Incorrect population 

Breslow 2004189 Not guideline condition 

Breslow 2004a188 Comment 

Buist 2014201 Incorrect intervention 

Cartier 2013222 Review 
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Study Exclusion reason 

Castelnuovo 2010225 Protocol 

Castelnuovo 2011224 No relevant outcomes 

Chan 2011236 Not guideline condition 

Cole 2002279 Single condition focused 

Coventry 2013302 Protocol 

Coventry 2015303 Incorrect intervention 

Cully 2014312  Protocol 

Dar 2009323 Not guideline condition 

Darkins 2008324 No comparison 

Deheer 2013333 Protocol 

Dobscha 2009361 Not guideline condition 

Edelman 2010383 Incorrect intervention 

Edelstein 1993384 Incorrect interventions 

Feltzcornelis 2013421 Incorrect interventions 

Flodgren 2015 Systematic review – checked for references 

Friedman 1996458 Not guideline condition 

Gardner 2014471 Incorrect interventions 

Giordano 2013486 Single condition focused 

Harris 2011A548 Not guideline condition 

Hirani 2014584 Not guideline condition 

Ho 2014590 Incorrect study design 

Hofmann 2015594 Incorrect population 

Jia 2009648 Not guideline condition 

Junius-Walker 2012665 No relevant outcomes 

Krahn 2006711 Single condition focused 

Kroenke 2013715 Not guideline condition 

Lewis 2010763 Incorrect population 

Liddy 2008767 No comparison 

Marsteller 2010815 No relevant outcomes reported 

Martin 2011817 Not guideline condition 

Menon 2001846 Mental health only 

Nakamura 1999888 Incorrect intervention 

Nassar 2014889 Incorrect intervention 

O’Neil 2011920 Protocol 

Rabow 20041000 Not guideline condition 

Ricauda 20041017 Not guideline condition 

Rochette 20101030 Protocol 

Rochette 20131031 Not guideline condition 

Schwarz 20081099 Single condition focused 

Slaets 19971126 Incorrect interventions 

Soran 20081138 Incorrect population 

Sweeney 20071160 Incorrect intervention 

Taggart 20091163 Qualitative study 
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Study Exclusion reason 

Takahashi 20101164 Protocol 

Taveira 20111179 Incorrect interventions 

Tibaldi 20041190 Not guideline condition 

Trief 20061215 Single condition focused 

Wade 20051264 Incorrect interventions 

Wakefield 20111268 No relevant outcomes reported 

Wakefield 20121269 No relevant outcomes reported 

Weinerman 20051294 Not guideline condition 

Weinstock 20111295 Single condition focused 

White 20101300 No comparison 

Whitford 20071301 Protocol 

Williams 20101304 Protocol 

Wrede 20131319 No relevant outcomes 

Yount 20141328 Inappropriate comparison 

Yu 20141330 Protocol 

Zuckerman 19921353 Not guideline condition 

Zullig 20141354 No relevant outcomes reported 
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Appendix M: Excluded health economic studies 

M.1 Principles/Barriers of care 

M.1.1 Principles of care 

Table 271: Studies excluded from the economic review  

Reference Reason for exclusion 

None  

M.1.2 Barriers of care 

Table 272: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2 Identification  

M.2.1 Unplanned hospital admissions 

Table 273: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2.2 Health-related quality of life 

Table 274: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2.3 Admission to care facility 

Table 275: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2.4 Life expectancy risk tools 

Table 276: Studies excluded from the economic review 

Reference Reason for exclusion 

None  
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M.2.5 Polypharmacy: unplanned hospital admissions 

Table 277: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2.6 Polypharmacy: health-related quality of life 

Table 278: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

 

M.2.7 Polypharmacy: admission to care facilities  

Table 279: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

M.2.8 Polypharmacy: mortality  

Table 280: Studies excluded from the economic review  

Reference Reason for exclusion 

None  

 

M.3 Frailty 

Table 281: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

 

M.4 Delivering an approach to care that takes account of multimorbidity 

M.4.1 Treatment burden 

Table 282: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

 

 



 

 

Multimorbidity: clinical assessment and management 
Excluded health economic studies 

National Guideline Centre, 2016 
662 

M.4.2 Ranking 

Table 283: Studies excluded from the economic review  

Reference Reason for exclusion 

None  

 

M.4.3 Stopping antihypertensive treatment 

Table 284: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

 

M.4.4 Stopping drugs for osteoporosis 

Table 285: Studies excluded from the economic review  

Reference Reason for exclusion 

None  

 

M.4.5 Stopping statins 

Table 286: Studies excluded from the economic review 

Reference Reason for exclusion 

None  

 

M.5 Interventions 

M.5.1 Models of care 

Table 287: Studies excluded from the economic review 

Reference Reason for exclusion 

Gage 2013464 This study was selectively excluded due to a combination of applicability 
and methodological limitations. UK resource use and unit cost data (2008-
9) may not reflect current NHS context. Health outcomes not expressed 
as QALYs. Time horizon may not be sufficient to capture all benefits and 
costs if benefits persist beyond 9 months. Within-trial analysis and so 
does not reflect full body of available evidence for this comparison; 
Gage2013 is not included in the clinical review as it is a case study, 
participants are not randomised and therefore have significantly different 
characteristics between comparators. No sensitivity analyses undertaken. 
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M.5.2 Holistic assessment 

Table 288: Studies excluded from the economic review 

Reference Reason for exclusion 

Nikolaus 1999906 This study was assessed as not applicable. German resources use and 
costs from before 1999 judged unlikely to be applicable to current UK 
NHS context.  

 

M.6 Self-management 

Table 289: Studies excluded from the economic review 

Reference Reason for exclusion 

Battersby 2013103 This study was assessed as partially applicable with very serious 
limitations. Only part of the intervention costs included. Costs for full 
time horizon not reported – no downstream healthcare utilisation costs 
included. Source of unit costs not reported.  

Blakeman 2014145 This study was assessed as not applicable. Costs included out of pocket 
costs and cost of lost productivity and it is not possible to present 
NHS/PSS costs only. 

 

M.7 Format of encounters 

Table 290: Studies excluded from the economic review 

Reference Reason for exclusion 

Pare 2013 943 This study was identified but excluded due to a combination of 
combination of limited applicability and serious methodological 
limitations. It was felt that the study had limited applicability as it may 
not reflect a UK NHS content, since it was taken from a Canadian 
healthcare perspective and health outcomes were not expressed in 
QALYs. In addition the study was deemed to be of limited quality for it to 
be used to make any recommendation. First, the study was not included 
in the clinical review since it is not an RCT, and therefore does not reflect 
clinical evidence. Second, it was considered a follow-up period of less 
than one year would not fully capture all the downstream cost/effects of 
the intervention. Second, many of the health outcomes required from the 
review protocol were not reported: HRQoL, mortality, functional 
outcomes. Third, uncertainty was not adequately taken into account 
through its omission of sensitivity analyses. Finally, health service use has 
seasonal elements which were not taken into account in the study which 
would influence its results. 
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Appendix N: Cost-effectiveness analysis: holistic 
assessment compared to usual care 

N.1 Introduction 

A systematic review was conducted to assess the effectiveness of holistic assessment (HA) where this 
was categorised as low intensity and high intensity according to the format of the assessment and in 
the number and seniority of clinicians conducting the assessment in the included studies. High 
intensity studies were those that required highly trained individuals performing 
interview/examination based assessments over longer periods of time or included formal 
multidisciplinary meetings to formulate care plans. Low intensity studies typically involved a largely 
standardised questionnaire based assessment and care plan formulation involving 1 or 2 individuals 
familiar with the person (for example, the nurse who performed the assessment and a GP). The 
clinical review showed that community low intensity Holistic Assessment (HA) is clinically effective at 
lowering mortality for people with multimorbidity.  

Therefore an economic model was prioritised to assess whether the increase in effectiveness 
associated with low intensity holistic assessment in a community setting justifies the incremental 
costs. The question that the model tries to address is: 

What is the cost-effectiveness of community (low intensity) holistic assessment to improve 
continuity of care and outcomes in people with multimorbidity? 

N.2 In the clinical review, high intensity HA was found not to 
significantly improve outcomes compared to usual care and for this 
reason it was not considered in the model. Methods 

N.2.1 Model overview  

N.2.1.1 Comparators 

The model compared community low intensity HA to no HA (usual care). The GDG defined HA as a 
comprehensive assessment of a person that considers their physical health, mental health, social 
conditions and functional capabilities, which is then followed by the development of a care plan that 
seeks to address needs identified. This differs from usual care which is a more reactive process 
involving primary or community care services and social care. The details of the intervention (HA) 
were obtained from the clinical study which contributed the most to the clinical outcomes, that is, 
the study which had the highest weight in the meta-analysis on mortality. In this study (Frese 
2012)450 people in the HA arm received an assessment from a nurse, followed by the formulation and 
agreement of a care plan which is jointly done by a GP and a nurse. The usual care arm received no 
assessment or care plan. Few patients in the clinical study had a repeated HA, therefore in a 
sensitivity analysis we assumed the HA was repeated every year for the first three years.  

 

N.2.1.2 Population 

The population considered in the analysis reflected the inclusion criteria of the studies in the clinical 
review (older adults (>65 years) with multimorbidity in the community). Based on the main study 
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included in the clinical review,450 the average age was set to 80 as the population in the study 
consisted in patients older than 70 and the average age of the cohort was 80. The initial age was 
changed in a sensitivity analysis.  

N.2.1.3 Time horizon, perspective, discount rates used 

The time horizon reflects the duration of the effect of the intervention. Therefore, because a 
difference in mortality between HA and usual care was observed in the clinical review, a lifetime 
horizon is used for the analysis. The analysis follows the standard assumptions of the NICE reference 
case894 including discounting at 3.5% for costs and health effects, and incremental analysis is 
conducted. A sensitivity analysis using a discount rate of 3.5% for costs and 1.5% for health benefits 
is conducted. Other scenarios will include varying individual parameters which are expected to be 
driving the result. 

N.2.2 Approach to modelling 

In order to take into account natural mortality and a possible repetition of holistic assessment, a 
Markov model was developed with a one-month cycle length to account for the high mortality rate. 
The main outcome considered in the model was mortality which the clinical review found was 
different between the two arms. No difference in quality of life (QoL) was found from the clinical 
review and this outcome was assumed to be independent from the intervention received.  

N.2.2.1 Model structure  

The structure of the model is set out in  

Figure 238: Structure of Markov model 

 

. The model is mainly based on the mortality data which showed a clinically important difference 
between arms and also takes into account the possible residency status of the individual, therefore 
within both arms of the model people start either at home, in a residential care home, or in a nursing 
care home. They will then move to the ‘Death’ state according to the intervention-specific 
probability. There is no other possible transition between ‘at home’, ‘residential care home’, and 
‘nursing care home’ states because no evidence was found to inform these transition probabilities. 
Mortality specific to the residential status of individuals could not be incorporated into the model 
and this was considered independent from the setting.  
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Figure 238: Structure of Markov model 

 

Costs and QALYs are accrued in each cycle based on the proportion of individuals in each health 
state, and according to the cost of the intervention in cycle 0.  

N.2.2.2 Uncertainty  

The model was built probabilistically to take account of the uncertainty around input parameter 
point estimates. A probability distribution was defined for each model input parameter. When the 
model was run, a value for each input was randomly selected simultaneously from its respective 
probability distribution; mean costs and mean QALYs were calculated using these values. The model 
was run 10,000 times and results were summarised. 

The way in which distributions are defined reflects the nature of the data, so for example utilities 
were given a beta distribution, which is bounded by 0 and 1, reflecting that a quality of life weighting 
will not be outside this range. All of the variables that were probabilistic in the model and their 
distributional parameters are detailed in Table 291 and in the relevant input summary tables in 
Section N.2.3. Probability distributions in the analysis were parameterised using error estimates from 
data sources. 

Table 291: Description of the type and properties of distributions used in the probabilistic 
sensitivity analysis 

Parameter 
Type of 
distribution Properties of distribution 

Utility Beta Bounded between 0 and 1. Derived from mean and sample 
size (n). 

Alpha and Beta values were calculated as follows: 

Alpha = mean × n       

Beta = n – Alpha  

Disutility Gamma  Bounded at 0, positively skewed. Derived from mean and its 
standard error. 

Alpha and Lambda values were calculated as follows: 

Alpha = (mean/SE)2 

Lambda = mean/SE2 

Hazard ratio Lognormal The natural log of the mean was calculated as follows: 

Mean = ln(mean cost) − SE2/2 

Where the natural log of the standard error was calculated 
by: 

SE = [ln(upper 95% CI) − ln(lower 95% CI)]/(1.96×2) 

Probabilities and Beta Bounded between 0 and 1. Derived using event data given 
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Parameter 
Type of 
distribution Properties of distribution 

proportions  in the clinical studies. 

Alpha and Beta values were calculated as follows: 

Alpha = (number of events) 

Beta = (sample size) – (number of events) 

Resource use  Lognormal The natural log of the mean was calculated as follows: 

Mean = ln(mean cost) − SE2/2 

Where the natural log of the standard error was calculated 
by: 

SE = [ln(upper 95% CI) − ln(lower 95% CI)]/(1.96×2) 

The following variables were left deterministic (that is, they were not varied in the probabilistic 
analysis):  

 the cost-effectiveness threshold (which was deemed to be fixed by NICE),  

 the resource, including time and cost of staff, required to implement each strategy (assumed to 
be fixed according to national pay scales and programme content)  

In addition, various deterministic sensitivity analyses were undertaken to test the robustness of 
model assumptions. In these, one or more inputs were changed and the analysis rerun to evaluate 
the impact on results and whether conclusions on which intervention should be recommended 
would change. 

N.2.3 Model inputs 

N.2.3.1 Summary table of model inputs  

Model inputs were based on clinical evidence identified in the systematic review undertaken for the 
guideline, supplemented by additional data sources as required. Model inputs were validated with 
clinical members of the GDG. A summary of the model inputs used in the base-case (primary) 
analysis is provided in Table 292 below. More details about sources, calculations and rationale for 
selection can be found in the sections following this summary table.  

Table 292: Overview of parameters and parameter distributions used in the model  

Parameter description 
Point 
estimate 

Probability 
distribution 

Distribution 
parameters 

Source 

Patients characteristics  

Initial age 80   Frese 2012450 

Proportion of patients living 
in their own home 

0.923  α=1464, β=122 Richardson 20111018 

Proportion of patients living 
in nursing home  

0.0385  Residual from 
parameter above 
divided by 2 

Residual from 
parameter above 
divided by 2 

Proportion of patient living in 
residential care home 

0.0385   Assumption: same 
proportion of people 
living in nursing home 

Proportion of male/female  0.36/0.64 Beta Male: α=576, β=1010 

Female calculated as a 
residual 

Richardson 20111018 

Number of conditions on 
average in patients with 

4   Barnett 201295 -  see 
paragraph N.2.3.2  
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Parameter description 
Point 
estimate 

Probability 
distribution 

Distribution 
parameters 

Source 

multimorbidity  

Number of drugs on average 
in patients with 

multimorbidity 

5   Based on number of 
conditions – see 
paragraph N.2.3.2 

Number of drugs on average 
in general population 

3   Barnett 201295 - see 
paragraph N.2.3.2 

Cost (£)  

Cost of HA £140   See paragraph 
N.2.3.6.1 

Cost nursing home per 
month 

£615   See paragraph 
N.2.3.6.2 

Cost residential care home 
per month 

£128   See paragraph 
N.2.3.6.2 

Cost own home per month £21.38   See paragraph 
N.2.3.6.2 

Baseline Risk  

Mortality rate  Dependent 
on age, 
gender, 
and MM 
status 

  England Life Table922 

HR – increase in mortality for 
each additional drug taken 

1.177 Lognormal μ = 0.163, σ = 0.021 Ahmad 200514 - See 
paragraph N.2.3.3 

Effectiveness  

HR mortality (HA vs usual 
care) 

0.78 Lognormal μ = -0.251, σ = 0.078 Frese 2012450 

Quality of life  

Utility in people with 

multimorbidity living in 

their own home 

0.58 Beta α=399.93, β=293.07 Heyworth 2009576 - see 
paragraph N.2.3.5 

Disutility in people in 
residential/nursing care 
home 

0.13 Gamma α=19.14, λ =147.24 Rodriguez-Blazquez 
20121037-  see 
paragraph N.2.3.5 

Model specification  

Discount rate (health effects 
and costs) 

3.5%   NICE Reference Case894 

Abbreviations: HA = holistic assessment; HR=hazard ratio. 

N.2.3.2 Initial cohort settings 

Using data from the UK study by Richardson et al (2011)1018 for the polypharmacy cohort in the study, 
it was assumed that 92.3% of the population would start in the community and the remaining 7.7% 
would start in a care home (equally split between a residential and nursing care home). When both 
groups in the study were considered (polypharmacy and no polypharmacy) the proportion of people 
living at home was 96%. This was not very different from 2011 Census data which showed that 97% 
people aged 65 or more live in a household. In the base case we used the data from the 
polypharmacy group as this was thought to be more representative of a multimorbid population and 
it would also be in line with a conservative approach (that is, would favour usual care instead of HA 
as future costs would be lower in the own home state).   
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The split between male and female (36% vs 64%) was obtained from the same study by Richardson et 
al (2011). 1018 

The population in the model was defined in terms of number of conditions or number of 
medications, these two characteristics being linked. The link was created using the data from Barnett 
et al. (2012)95, a cross-sectional study where a database of 1,751,841 people registered with 314 
medical practices in Scotland was used to extract data on multimorbidity. In the subgroup of people 
aged 65 and over, those with multimorbidity (defined as two or more conditions) had an average of 5 
prescriptions, while those without multimorbidity had an average of 3 prescriptions. Each number of 
conditions was linked to a given number of medications prescribed and vice versa, as reported in 
Table 293. 

Table 293: Link between number of conditions and number of drugs prescribed 

Number of conditions 
Number of drugs 
taken(a) 

0 0 

1 2 

2 3 

3 4 

4 5 

5 6 

6 7 

7 8 

8 8 

9 9 

10 10 

11 10 

12 11 

13 11 

14 11 

15 12 

16 14 

17 15 

(a) Based on mid-point of a range 

The definition of these two characteristics was necessary to estimate the baseline mortality risk for 
people in our model as this was thought to be different from the general population mortality. This is 
described in more detail in the next section.   

N.2.3.3 Baseline event rates 

To make the model more applicable to a UK setting, baseline mortality was taken from the UK 
National Life Tables provided by the Office of National Statistics (ONS),922 and then adjusted to 
account for this being a population with multimorbidity. This was done by using polypharmacy as a 
continuous predictor, as the clinical review conducted for this guideline on the mortality risk based 
on polypharmacy showed an increased risk for each additional drug. The study by Ahmad 200514 
reported a hazard ratio of 1.18 for mortality rate for each additional medication. This was applied to 
the overall mortality rate as follows: 

𝑚_𝑟𝑎𝑡𝑒𝑀𝑀 = 𝑚_𝑟𝑎𝑡𝑒𝐺𝑃 × 𝐻𝑅_𝑑𝑟𝑢𝑔𝑠
(
𝑁_𝑑𝑟𝑢𝑔𝑠_𝑀𝑀
𝑁_𝑑𝑟𝑢𝑔𝑠_𝐺𝑃

)
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where  

m_rateMM is the mortality rate in the MM population in the model 

m_rateGP is the mortality rate in the general population as reported in the Life Tables 

HR_drugs is the increase in mortality for each additional drug as reported in Ahmad 2005 

N_drugs_MM and N_drugs_GP are respectively the mean number of drug prescribed in the MM and 
in the general population as described in the previous paragraph.  

The approach to estimate the baseline mortality rate in a population with MM was varied in a 
sensitivity analysis (see paragraph N.2.5).  

The baseline mortality for the general population was linked to the age of the individual throughout 
the model.  

N.2.3.4 Relative treatment effects 

Once baseline mortality rate for a multimorbid population had been calculated, the mortality rate 
(and associated transition probability) for the HA arm was calculated by applying the HR of 0.78 from 
the Frese 2012 study.450 This study was selected to inform the effectiveness data in the model as the 
intervention described in this study reflected the type of HA that the GDG considered for 
recommendation as it is a low intensity intervention with a potential impact on effectiveness; 
furthermore this study had the longest of follow-up and was the main contributor to the measure of 
clinical effectiveness in the clinical review. When this study was combined with the other long-term 
follow up (>24 months) study by Senior et al (2014),1103 the resulting HR was very similar (0.79).  

In a sensitivity analysis the impact of the relative treatment effect was assessed by varying the 
mortality HR estimate.  

The study by Frese et al (2012)450 reported also an outcome combining the residency status and 
mortality of patients; however it was impossible to elicit from these data any changes in residency 
status (that is, admission to residential or nursing care homes). Therefore this parameter was 
assumed to be constant and if patients started the model in a setting no transition to a different one 
was allowed.   

N.2.3.5 Utilities 

Since no suitable quality of life (QoL) data was found within the clinical review, an additional search 
was conducted to find what QoL a general multimorbid population would be experiencing.  

Priority was given to studies which were conducted in the UK and which reported EQ5D as the utility 
measure. Two studies were identified which met these criteria (Heyworth et al (2009)576 and Parker 
2014946); eventually the study by Heyworth et al (2009) 576  was deemed more appropriate for the 
modelling purpose as the other one by Parker et al (2014)946 reported EQ5D estimated through 
regression for defined groups of conditions and according to age, gender, smoking status and 
deprivation index, which did not allow for an overall value to be estimated.  

In the selected study, data are specific to the number of chronic conditions. In the base case this is 
linked to the average number of conditions in the MM population as defined in the population 
setting (see paragraph N.2.3.2). The EQ5D scores associated with the number of chronic conditions 
are reported in Table 294. 
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Table 294: Weighted EQ5D scores for people with MM 

# chronic conditions # people EQ5D 
Weighted EQ5D for 
general MM population 

0 2934 0.83  - 

1 1209 0.69  -  

2 510 0.61 0.4489 

3 164 0.5 0.1183 

4 15 0.39 0.0084 

5 4 0.25 0.0014 

Average EQ5D score for 
MM population 

  0.5771 

 

In a different analysis the mean EQ5D score for people with MM (2 or more chronic conditions) was 
estimated using a weighted average. The table above also report this value which was used in a 
sensitivity analysis for a general MM population, with no specific definition of number of conditions.  

The values reported above were attached to the ‘At home’ health state. A further search was 
conducted to find the QoL experienced among a multimorbid population who were in a care home 
setting. For people in a residential or nursing care home we used a ‘disutility’ estimated from the 
study by Rodriguez-Blazquez et al (2012)1037. In this study, the average EQ5D score in people older 
than 78 living at home was 0.71, while the score in institutionalised patients was 0.58. The difference 
between the score in the two groups (0.13) was applied to the QoL of the ‘at home’ state to obtain 
the QoL value for individuals in the nursing or residential care home state in the model.    

N.2.3.6 Resource use and costs 

N.2.3.6.1 Intervention cost 

The cost of the intervention was based on the description of holistic assessment provided in the main 
clinical study450 supplemented by GDG opinion when the health care professional time was not 
available from the study or when the intervention did not match what would happen in the NHS 
setting.  

The intervention described in the study consisted in home visits with comprehensive geriatric 
assessment (CGA), using the STEP-tool (standardised assessment of elderly people in primary care in 
Europe; a combination of a structured questionnaire and a structured physical examination) and 
Barthel-Index, Lambeth questionnaire, Tinetti-gait score, Hamilton Depression scale, MMSE, 
Hierarchic Dementia scale, clock drawing test and COOP-Charts, followed by recommendations for 
the general practitioner. The CGA was performed by a trained medical student and took up to 1 hour. 
Recommendations were made by geriatrician trainees under the supervision of experienced 
geriatricians.  

The GDG advised that in the UK the following health care professionals would be involved with the 
two components of the intervention: 

A. Assessment would be conducted by a community nurse and would require 1 hour. The main 
change from the intervention described in the study is that a nurse does the assessment 
instead of a trained medical student. 

B. Development of a care plan would be done by a GP and a nurse and would require 30 
minutes each.  

Based on the above definition of the intervention, the costing for each component and the resulting 
total cost are reported in Table 295 below. 
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Table 295: Cost of holistic assessment 

Component 

Health care 
professional 
involved 

Cost per hour 
(a) Time required  Total cost   

Assessment Community 
nurse – band 6 

£57 (b) 1 hour £57 

Formulation of 
care plan 

Community 
nurse – band 6 

£57 (b) 0.5 hour £28.5 

GP  £109 (c) 0.5 hours £54.5 

TOTAL    £140 

(a) Source: PSSRU 2014316 
(b) Cost of one hour of patient-related work 
(c) Cost of general medical service contract activity, excluding travel time costs and direct care staff costs. 

The estimated cost of £140 for each HA was applied to each individual in the HA arm in the model, 
while no cost was applied to the usual care arm since the intervention is assumed to be implemented 
in addition to usual care. 

Carrying out the intervention may lead to additional cost if a need for further care or a change in 
management is identified as a consequence of the holistic assessment. The quantification of these 
costs was discussed extensively with the GDG and it was agreed that there was no point estimate or 
range that could be used with any degree of certainty. This is because each individual patient may 
require expensive further care or none at all and it was difficult to decide on the cost of different 
levels of care and the proportion of people receiving it.  

We also checked details about further care in the clinical studies included in the clinical review and 
we found that the only significant outcome was admission to care facilities which was lower for the 
HA arm. We also considered the economic analysis in the social care guideline891 where the 
significant results showed a reduced use in acute care service in the second year of the intervention, 
a greater community healthcare service use in the two years of the intervention (mental health and 
rehabilitation), lower cost in the third year of the intervention.  In conclusion, no data was found 
showing an increase in management costs.  

Due to these difficulties, we decided to assess the impact of this cost in a threshold analysis where 
we varied the additional cost from £0 to any positive value. This is described in the sensitivity analysis 
section N.2.5.   

The cost of the intervention was added at the beginning of the model (cycle 0) as a one off cost, with 
the exception of a sensitivity analysis whereby the intervention was assumed to be repeated every 
two years (see paragraph N.2.5). The cost of the change in management which was evaluated in a 
sensitivity analysis was added to each cycle, therefore the threshold analysis identified the cost per 
month at which the intervention would not be cost effective (see paragraph N.2.5). 

N.2.3.6.2 Health states 

Alive individuals in the model can be in three different health states which are independent from the 
intervention. A health-related cost was attached to each of them based on the health care resources 
used in different settings. 

Own home 

To estimate the average health care resource use for individuals in this health state, we obtained the 
average number of consultations with GP, practice nurse, and community nurse for people living in 
their own home from a Scottish national statistics dataset626 where data were reported separately 
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for different age and gender groups (data for the ‘over 75’ group were used in the model). These 
data are reported in Table 296 below.  

Table 296: Resource use and cost for the ‘own home’ health state 

 

Average 
number of 
consultations 
per year per 
patient (male) 

Probability 
distributions 
and parameters 
(male) 

Average 
number of 
consultations 
per year per 
patient 
(female) 

Probability 
distributions 
and parameters 
(female) 

Cost per 
consultation 

GP 5.3 Lognormal 

μ = 1.673, σ = 
0.033 

5.5 Lognormal 

μ = 1.705, σ = 
0.032 

£38 (a) 

Practice nurse 4.3 Lognormal 

μ = 1.448, σ = 
0.043 

3.5 Lognormal 

μ = 1.240, σ = 
0.044 

£11.37 (b) 

Community 
nurse 

3.9 Lognormal 

μ = 1.358, σ = 
0.125 

5.6 Lognormal 

μ = 1.717, σ = 
0.118 

£39 (c) 

(a) Average cost of GP visit lasting 11.7 minutes including direct care staff cost (PSSRU 2014)316 
(b) Average cost per hour contact is £44 and average minutes per consultation 15.5.  
(c) Average cost for a face to face contact in district nursing services 

The number of consultations was divided by 12 in each cycle of the model to account for the one-
month cycle length.  

Based on the data above the total monthly cost for this health state is £37. 

Nursing care home and residential care home 

People in these settings would use GP services and community nursing services. Although these data 
are not available in the recent PSSRU publications, they were reported in the PSSRU 2010315 
publication and were inflated to 2014 costs.  For people in the nursing care home setting, the NHS 
contribution to nursing care (£110 per week) (PSSRU 2014)316 was added to the cost of the state. 
Data used to calculate the cost of each monthly cycle are reported in Table 297 below.  

Table 297: Resource use and cost for the ‘nursing care home’ and residential care home’ health 
states 

 Cost– Nursing care home Cost– Residential care home 

GP services (per week) £31 (a) £20 (a) 

Community nurse (per week) £0.81 (a) £9.5 (a) 

NHS contribution to nursing care 
(per week) 

£110 (b) - 

Total per week £141.81 £29.5 

Total per month £615 £128 

(a) Source: PSSRU 2010315 uplifted using inflation index from PSSRU 2014316 
(b) Source: PSSRU 2014316 

N.2.4 Computations 

The model was constructed in TreeAge 2015 and was evaluated by cohort analysis. Time dependency 
was built in by cross referencing the cohorts age as a respective risk factor for mortality.  
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To calculate QALYs for each cycle, Q(t), the time spent in the alive state of the model (1 month or 
0.08 years) was weighted by a utility value that is dependent on the time spent in the model and the 
treatment effect. A half-cycle correction was not applied as the cycle length was already short (1 
month). QALYs were discounted to reflect time preference (discount rate 3.5%). QALYs during the 
first cycle were not discounted. The total discounted QALYs were the sum of the discounted QALYs 
per cycle. The total discounted QALYs were the sum of the discounted QALYs per cycle. 

Costs per cycle, C(t), were calculated in the same way as QALYs. Costs were discounted to reflect 
time preference (discount rate 3.5%) in the same way as QALYs using the following formula: 

 nr


1

Total
 totalDiscounted  

Where:  

r=discount rate per annum 

n=time (years) 

N.2.5 Sensitivity analyses 

As some parameters in the model were uncertain, the GDG wished to explore whether any 
modification of important inputs and assumptions in the base case analysis would have an effect on 
the results. The following sensitivity analyses were conducted: 

SA1: Mortality HR from Richardson 2011 

While in the base case the HR for mortality was estimated as a continuous variable based on the 
increase in number of drugs, in a sensitivity analysis the study from Richardson et al (2011)1018 used 
to estimate a fixed HR for mortality in people with MM compared to the general population. This was 
considered equal to the HR for people on polypharmacy (5 drugs or more) compared to the group of 
people with no polypharmacy. The HR used was 2.00 for men and 1.79 women. This was applied to 
baseline mortality rate for the general population to obtain the mortality in the MM population of 
the model.  

SA2: Mortality HR from Jyrkka 2009 – 6 to 9 drugs  

The study by Jyrkka et al (2009)667 was a non-UK study which reported the HR for mortality in people 
on 6 to 9 drugs compared to no polypharmacy and in people on 10 or more drugs compared to no 
polypharmacy (HR = 2.87). In SA2 the value for the group on 6 to 9 was used in the model (HR = 
1.50). 

 SA3: Mortality HR from Jyrkka 2009 – 10 or more drugs  

In SA3 the value for the group on 10 or more drugs from the same study667 was applied to the 
baseline mortality rate (HR = 2.87); this would represent a higher risk population. 

SA4: Care setting  

There was some uncertainty around the proportion of people living at home and how this could 
affect results. This proportion was varied from 0% to 100%. 

 SA5: Initial age  

The initial age of individuals in the model was varied between 65 and 95.  
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SA6: Average QoL  

While in the base case the utility values were number of conditions-specific, in SA6 we used an 
average utility score for people with multimorbidity, which is the weighted average reported in Table 
294 (0.58).  

SA7: Repeat HA  

In the base case the intervention is assumed to take place just once in the patient’s lifetime, 
according to the intervention described in the outcome paper.450 In a sensitivity analysis we assumed 
the intervention is repeated every year for the first 3 years, effectively adding its costs for three more 
years while keeping the same effectiveness as in the base case. 

SA8: Cost of HA 

The cost of HA as a whole (assessment and formulation of a plan) was doubled to take into account 
the possibility of a longer time spent by health care professionals in doing this. The total cost of HA 
used in SA8 is £280. In addition a threshold analysis was performed to assess the impact of the cost 
of the intervention on the results. 

SA9: Cost of nursing care home  

In the base case analysis we only incorporated the NHS cost for people in nursing care home; 
however if a broader perspective has to be adopted, this cost would be much higher. In SA9 we 
varied the monthly cost of nursing home up to £5,000. 

SA10: Mortality HR for intervention   

The base case mortality HR for the intervention group compared to usual care was obtained by Frese 
2012.450 This study had several limitations and the GDG had serious concerns on the reliability of the 
estimated HR which was 0.78. This value was varied up to 0.999 in SA10.   

 SA11: Number of conditions  

Since many parameters in the model are a function the number of conditions (mortality, QoL), this 
number was varied between 2 to 8 in SA11.  

SA12: Cost of change in care   

As described in N.2.3.6.1 no cost due to a change in management subsequent to the HA was included 
in the model due to difficulties in finding any meaningful value. However the potential cost 
consequences of HA were assessed in SA12 were an additional monthly cost was added to the 
individuals in the HA arm of the model. This value was varied in a threshold sensitivity analysis to 
assess the impact of the further costs on the results. 

N.2.6 Model validation 

The model was developed in consultation with the GDG; model structure, inputs and results were 
presented to and discussed with the GDG for clinical validation and interpretation. 

The model was systematically checked by the health economist undertaking the analysis; this 
included inputting null and extreme values and checking that results were plausible given inputs. The 
model was peer reviewed by a second experienced health economist from the NCGC; this included 
systematic checking of the model calculations. 
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N.2.7 Estimation of cost effectiveness 

The widely used cost-effectiveness metric is the incremental cost-effectiveness ratio (ICER). This is 
calculated by dividing the difference in costs associated with 2 alternatives by the difference in 
QALYs. The decision rule then applied is that if the ICER falls below a given cost per QALY threshold 
the result is considered to be cost effective. If both costs are lower and QALYs are higher the option 
is said to dominate and an ICER is not calculated. 

)()(

)()(

AQALYsBQALYs

ACostsBCosts
ICER




  

Where: Costs(A) = total costs for option A; QALYs(A) = total QALYs for option A 

Cost-effective if:  

 ICER < Threshold 

N.2.8 Interpreting Results 

NICE’s report ‘Social value judgements: principles for the development of NICE guidance’892 sets out 
the principles that GDGs should consider when judging whether an intervention offers good value for 
money. In general, an intervention was considered to be cost effective if either of the following 
criteria applied (given that the estimate was considered plausible): 

 The intervention dominated other relevant strategies (that is, it was both less costly in terms of 
resource use and more clinically effective compared with all the other relevant alternative 
strategies), or 

 The intervention costs less than £20,000 per quality-adjusted life-year (QALY) gained compared 
with the next best strategy. 

N.3 Results 

N.3.1 Base case 

The base case analysis was run both deterministically and probabilistically. The probabilistic results 
are reported in Table 298 below. 

Table 298: Probabilistic base case analysis results (mean per patient) 

 

Mean cost Mean QALYs ICER (£/QALY) Probability that strategy is 
most cost-effective [£20k per 
QALY] 

Usual care £4,704 2.3764  1% 

Holistic Assessment £5,484  2.7003  99% 

Incremental £781 0.3239 2,411  

The results show that HA is more costly but also more effective than usual care in the base case, that 
is when the parameters of the model were set as described in Table 292. The increase in cost is 
acceptable at the NICE threshold of £20,000 per QALY gained as the ICER is £2,411, well below this 
threshold.  

The deterministic analysis results are very similar to the probabilistic analysis and they are reported 
in Table 299 below. 

Table 299: Deterministic base case analysis results (mean per patient) 

 

Mean cost 

 

Mean 
QALYs 

ICER 
(£/QALY) 

Undiscounted 
costs 

Undiscounted 
life 
expectancy 

Discounted 
life 
expectancy 
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Mean cost 

 

Mean 
QALYs 

ICER 
(£/QALY) 

Undiscounted 
costs 

Undiscounted 
life 
expectancy 

Discounted 
life 
expectancy 

Usual care £4,712 2.3775  £5,599 7.43 6.26 

Holistic 
Assessment 

£5,478  2.6934  £6,621 8.61 7.09 

Incremental £766 0.3159 2,425 £1,022 1.18 0.83 

 

The main driver of the model is the effectiveness of HA in terms of reduction of mortality, which is 
the only effectiveness assumed for HA. The survival curves for the two arms of the model are shown 
in Figure 239 below. In this picture the red curve represents the proportion of individuals surviving at 
each time point (months) in the x axis while the blue curve represents the same for the HA arm.  

 

Figure 239: Survival curve for the usual care (UC) and holistic assessment (HA) arms of the 
model 

 

N.3.2 Sensitivity analyses 

A series of sensitivity analyses were planned and conducted; details are reported in section N.2.5 and 
results are provided in the sections below. These were run deterministically as no difference was 
noted between the base case deterministic and probabilistic analysis.  

SA1: Mortality HR from Richardson 2011 

Table 300: SA1 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £3868 1.9519  

Holistic Assessment £4577 2.2391  

Incremental £709 0.2872 2469 
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SA2: Mortality HR from Jyrkka 2009 – 6 to 9 drugs  

Table 301: SA2 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £4388 2.2142  

Holistic Assessment £5133 2.5196  

Incremental £745 0.3055 2440 

SA3: Mortality HR from Jyrkka 2009 – 10 or more drugs  

Table 302: SA3 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £2994 1.5107  

Holistic Assessment £3628 1.7601  

Incremental £634 0.2494 2543 

SA4: Care setting  

The proportion of people living in their own home was varied from 0% to 100%. The ICERs for HA 
compared to usual care on these two extreme values were respectively £17,800 and £1,570 per 
QALY. The difference is explained by the fact that people in the HA arm live for longer; therefore if 
they are in a ‘more expensive’ health state such as the nursing home state the intervention that 
increases survival is less cost effective as it does increase QALYs but also costs.   

 SA5: Initial age  

The initial age of individuals in the model was varied between 65 and 95. The ICERs for HA compared 
to usual care on these two extreme values were respectively £2,337 and £2,735 per QALY. This 
shows that the initial age did not have much influence on the results. 

SA6: Average QoL  

Table 303: SA6 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £4712 3.5663  

Holistic Assessment £5478 4.0401  

Incremental £766 0.4738 1617 

SA7: Repeat HA  

Table 304: SA7 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £4712 2.3775  

Holistic Assessment £5829 2.6934  

Incremental £1117 0.3159 3536 



 

 

Multimorbidity: clinical assessment and management 
Cost-effectiveness analysis: holistic assessment compared to usual care 

National Guideline Centre, 2016 
679 

SA8: Cost of HA 

Table 305: SA8 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £4712 2.3775  

Holistic Assessment £5618 2.6934  

Incremental £906 0.3159 2868 

The threshold analysis on the cost of the intervention showed that HA is cost effective as long as its 
cost does not exceed £5691. This would represent the cost of both components but does not include 
the cost of the change in management further to the HA.   

SA9: Cost of nursing care home  

In SA9 we varied the monthly cost of nursing home up to £5,000. The threshold analysis did not 
report any values within the range at which the main results would change. In the table below we 
report the results when the extreme value of £5000 per month was used. 

Table 306: SA9 - results (mean per patient) 

 

Mean cost 

 

Mean QALYs ICER (£/QALY) 

Usual care £17386 2.3775  

Holistic Assessment £19836 2.6934  

Incremental £2450 0.3159 7756 

SA10: Mortality HR for intervention   

When the base case mortality HR for the intervention group compared to usual care (0.78) was 
applied, HA was cost effective; however in this threshold analysis HA was not cost effective anymore 
when the HR was 0.994 or above. This value is very close to 1, which shows that even a small 
improvement in mortality would make HA cost effective.     

 SA11: Number of conditions  

Since many parameters in the model are a function the number of conditions (mortality, QoL), this 
number was varied between 2 to 8 in SA11.  

The number of conditions in the model population was varied between 2 and 8. The ICERs for HA 
compared to usual care on these two extreme values were respectively £1529 and £3869 per QALY. 

This is explained by the lower utility values with the higher number of conditions which makes the 
life-extending intervention less effective (fewer total QALYs).   

SA12: Cost of change in care   

In SA12 an additional monthly cost was added to the individuals in the HA arm of the model. This 
value has to be less than £556 per month (over a patient’s lifetime) for HA to still be cost effective. 
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N.4 Discussion 

N.4.1 Summary of results 

In the base case analysis HA was shown to be highly cost effective, as to a small increase in costs 
(£781) corresponded an increase in QALYs (0.32) which largely justified the costs according to the 
£20,000 per QALY threshold (ICER was £2411 per QALY).  

Many assumptions and parameters were tested in a series of sensitivity analyses; throughout these 
analyses HA remained cost effective under reasonable parameter values and the probabilistic 
analysis showed HA to be cost effective in 99% of the simulations.  The sensitivity analysis on the 
relative effectiveness of HA compared to usual care (SA10) was deemed to be the most important SA 
conducted for the model as the main driver of the cost effectiveness results was the effectiveness of 
the intervention at reducing mortality. If the mortality HR is at least 0.994, which corresponds to a 
very small improvement in survival, HA is cost effective. Although this value is much higher than the 
base case value (0.78) this was considered by the GDG to be probably an overestimate as what it was 
expected from this intervention from a clinical point of you was possible a change in quality of life 
but no significant improvement in survival.  

N.4.2 Limitations and interpretation 

The model had potentially serious limitations which were mainly due to a lack of data or poor quality 
of data. We also had no data on the potential cost of a change in management as a consequence of 
holistic assessment. A sensitivity analysis highlighted this would have to be a considerable ongoing 
cost for HA not to be cost effective, therefore this was not considered a major limitation per se in the 
model.  

The major limitation that made the GDG less confident in the model conclusions was the source of 
the effectiveness data. The only clinical outcome incorporated into the model was mortality and this 
was based mainly on one study450 as other studies did not have a long enough follow up time. This 
study had some important limitations: although the study was randomised, the authors employed a 
stratified randomisation procedure. The intervention group was composed of a stratified sample of 
patients randomly selected from 6 “health states” specified by the authors. The control group was 
composed of the remaining patients who had been recruited to the study. The result was that the 
control group was predominantly composed of patients from the “less healthy” health states 
compared to the intervention group. Although the authors adjusted their analyses for some potential 
confounding factors, including health states, the GDG had concerns that this would not completely 
address the risk of bias from the population differences at baseline. 

Due to the low credibility on the effectiveness estimate and on any reduction in mortality generated 
by the intervention, the GDG were cautious on the main findings of the model.   

N.4.3 Generalisability to other populations or settings 

In our model we tried to set the parameters to reflect a population with multimorbidity, for example 
by increasing the general life expectancy for people in England based on the number of conditions 
and number of medications taken. The effectiveness estimate was based on a study not strictly on 
patients with multimorbidity but on an older population, which was considered a proxy for the 
guideline population.  

In a sensitivity analysis we varied the average age of people in the clinical study (80) to a younger and 
older population and the results were constant, which meant the conclusions of the model would be 
applicable to any person with multimorbidity independently from their age. 
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N.4.4 Comparisons with published studies 

Other three published studies799,190,391 based on RCTs (see the economic evidence review in the 
Holistic Assessment Chapter of the Full Guideline) only assessed the cost effectiveness of HA based 
on the quality of life outcome, while mortality was not considered in these studies. Their conclusion 
was that the improvement in quality of life was not significant and it did not justify the increase in 
costs.  

N.4.5 Conclusions 

The outcomes of the model were driven by the reduction of mortality observed in the holistic 
assessment arm. In the base case holistic assessment was more costly but also more effective than 
usual care; the probability of the intervention being cost effective was 99%. These conclusions were 
also stable to a series of sensitivity analyses which were conducted on the main parameters and 
assumptions. The only change in conclusion was observed when the Hazard Ratio for mortality was 
increased from 0.78 in the base case to 0.994 in a threshold analysis; at this value of HR holistic 
assessment would not be cost effective anymore.  

Despite the stable results of the model, the GDG expressed their scepticism especially around the 
effectiveness estimate which was considered to be an overestimate. In fact, this intervention was 
expected to have a potential change in quality of life but no significant improvement in survival. 
Other RCTs and associated economic evaluations showed no improvement in quality of life and a cost 
ineffectiveness of holistic assessment when quality of life was the outcome considered. For this 
reason the GDG did not believe the clinical evidence informing the model was robust enough to 
make a recommendation in favour of holistic assessment for every patient with multimorbidity.  

Although the intervention was costed at £140, if this was implemented for every patient with 
multimorbidity in England, this would lead to a high implementation cost and running cost overall.  

N.4.6 Implications for future research 

Given the lack of trust that the GDG had on the clinical evidence informing the effectiveness data of 
the model, an RCT with a long follow up time assessing both quality of life and mortality of HA 
compared to usual care would help to have more confidence in the results of an economic analysis 
based on these data. Also information about the impact of the intervention in subsequent care 
would be required in order to consider all the costs associated with the intervention and not only the 
cost of the intervention itself.  
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Appendix O: Research recommendations 

O.1 Organisation of Care 

O.1.1 Research Question:  

What is the clinical and cost effectiveness of alternative approaches to organising primary care 
compared with usual care for people with multimorbidity? 

O.1.2 Why is this important:  

The guideline committee felt that primary care was well suited to managing multimorbidity, but 
agreed that this was often challenging partly because of how primary care is currently organised. 
However, there was inadequate high-quality research on alternative approaches to organising care 
for people with multimorbidity. Trials should be undertaken to examine the impact of different 
strategies on important clinical outcomes, quality of life and cost effectiveness. The committee 
believed that no single trial could likely address this research need, because there are many plausible 
interventions and many defined populations in which such interventions might be of value. 

Large, well designed trials of alternative ways of organising general practice based primary care for 
people with multimorbidity would be of value in defined patient groups (for example, people with 
multimorbidity who find it difficult to manage their treatment or care or day-to-day activities, people 
with multiple providers or services involved in their care, people with both long-term physical and 
mental health problems, people with well-defined frailty, people frequently using unscheduled care, 
people prescribed multiple regular medicines, and people who are housebound or care home 
residents).   

Such trials should have clear identification and justification of the planned target population, careful 
piloting and optimisation, and well-described interventions. They need to be sufficiently powered to 
provide evidence of clinically important effects of interventions on outcomes that are relevant to 
patients and health and social care services (for example, quality of life, hospital and care home 
admission, mortality). 

O.1.3 Proposed format of research recommendations 

Criterion  Explanation  

Population  Adults with multimorbidity living in the community in their own homes or in 
residential care and nursing homes. Within this broad group, researchers 
should specify which patients the intervention will focus on and the rationale 
for this focus. Plausible rationales include place of residence (care home, 
housebound, non-housebound), frailty and poor function, polypharmacy, high 
unscheduled care or emergency hospital admission rates, and combined 
physical and mental health morbidity (recognising that many people will fit in 
more than one category).  

People in the terminal phase of illness should be excluded. 

Intervention  The intervention should be clearly tailored to the population being targeted, 
but could contain different blends of components including for example: 

Patient-level for example, methods for identifying and engaging suitable 
patients (depending on the targeted population); self-management in 
interventions for example, PRISMS 
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Criterion  Explanation  

Practitioner level for example, education and training around management of 
people with MM and polypharmacy (with emphasis on identification of 
treatment burden, shared decision-making around medication management; 
case-finding for anxiety and depression) 

Practice level for example, case management + key worker; tailored 
mechanisms for access (for example, accelerated urgent access, or directed 
access to a known clinician wherever possible); longer appointment time; 
proactive follow-up/call and recall; offering alternative means of consultation; 
discussion of patients at clinical meetings – with all multi-disciplinary team 
members; creation of new, general practice based multidisciplinary teams for 
targeted patients (for example, including pharmacists, specialist nurses [for 
example, geriatric or psychogeriatric], social workers) approaches such as 
regular involvement of a pharmacist in medicines management; liaison with 
specialist care.  

 

The potential components would therefore include changes to: 

 access for the targeted population (for example enhanced speed of 
access; ensuring that patients see their preferred clinician wherever 
possible including for urgent care; access to rapid telephone or e-mail 
consultation). 

  consultation length (for example, routinely longer appointments or 
choice over consultation length to allow longer appointments where 
the patient believes this necessary 

 consultation format (for example, group appointments) 

  the multidisciplinary team involved in practice-based review (for 
example, additional review by pharmacists, relevant specialist nurses 
including geriatrics/psychogeriatrics). 

 Allocation of a key worker/case manager/GP with responsibility 

 Regular structured assessment of mental health and well-being, with 
appropriate multidisciplinary intervention where required. 

 

Comparator(s)  Routine NHS care. 

 

Outcome  Essential outcomes are quality of life and mortality to allow the evaluation of 
cost-effectiveness.  

 

It is important that adequate time is given to implement the intervention in 
each practice, since complex interventions involving reconfiguring existing 
systems typically require time to bed in, so too early evaluation may be falsely 
negative. Minimum follow-up should be one year, although two years would 
be preferable.  

Study Design  Appropriate development and optimisation of the intervention, with 
evaluation of the final intervention in a cluster randomised controlled trial 
with practice as the unit of randomisation, with an associated economic 
evaluation and parallel process evaluation of implementation.  

 

Timeframe  Is there a timeframe in which the study needs to be completed? For example 
to inform a guidance review, or whether it is anticipated that the technology 
could be superseded before the results of any study are anticipated.  
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O.1.4 Potential criteria to support prioritisation of key research recommendations 

Potential Criterion  Explanation  

Importance to patients or 
the population  

This is of high importance of the population 

A large proportion of the population have multimorbidity and this is even more 
common in people who are older and frail. New models of delivery of care are 
required. 

Relevance to NICE 
guidance  

Good quality evidence would inform updates of NICE guidance  

 

Relevance to the NHS  This area is of importance to the NHS as a whole.  

 

National priorities  Improving care of older people is a national priority and many older and frail 
people are multimorbid. 

Current evidence base  There is very little evidence available on alternative ways of organising general 
practice services  

Equality  Multimorbidity is more common at a younger age in less affluent population. 

Feasibility  The proposed research is feasible but requires significant funding and 
organisation to ensure appropriate piloting and involvement of all relevant 
personnel. Mercer et al ( BMC Medicine (2016) 14:88 

DOI 10.1186/s12916-016-0634-2) have conducted a feasibility study which 
demonstrated plaubile benefit and value for money for a larger trial for an 
intervention of  longer consultation, relationship continuity, practitioner 
support and self- management support. 

Other comments   

 

O.2 Holistic assessment in the community 

O.2.1 Research Question  

What is the clinical and cost effectiveness of a community holistic assessment and intervention for 
people living with high levels of multimorbidity? 

O.2.2 Why is this important: 

There was low quality evidence to indicate potential benefit from community assessments based on 
the principles of comprehensive geriatric assessment in older people. However, the studies were 
conducted outside the UK and were not aimed at all adults living with multimorbidity. The guideline 
committee believed that there was some evidence that holistic assessment and intervention in the 
community may be of benefit for older people, but that the evidence was of low quality and not 
adequate to inform strong recommendations. 

Large, well-designed trials of holistic assessment and intervention in people with multimorbidity 
would be of value in defined patient groups in the community (for example, people in nursing 
homes, people who are housebound, people of all ages with well-defined frailty, people with high 
levels of multimorbidity or polypharmacy).  

Such trials must be rigorous, with clear identification and justification of the planned target 
population, careful piloting and optimisation, and well-described interventions. They need to be 
sufficiently powered to provide evidence of clinically important effects of interventions on outcomes 
that are relevant to patients and health and social care services (for example, quality of life, hospital 
and care home admission, and mortality). 
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The guideline committee believed that no single trial could likely address this research need, since 
there are many plausible interventions and many defined populations in which such interventions 
might be of value. The committee believed that assessment should follow the principles of 
Comprehensive Geriatric Assessment or the Standardised Assessment of Elderly People in Europe 
(STEP) tool, and that interventions would likely involve a multidisciplinary team.  

O.2.3 Proposed format of research recommendations 

Criterion  Explanation 

Population  People living in the community with high levels of multimorbidity. 

Inclusion: Adults with multimorbidity living in the community in their own 
homes or in residential care and nursing homes. Within this broad group, 
researchers should specify which patients the intervention will focus on and 
the rationale for this focus. Plausible rationales include place of residence 
(care home, housebound, non-housebound), frailty and poor function, 
polypharmacy, high unscheduled care or emergency hospital admission rates, 
and combined physical and mental health morbidity (recognising that many 
people will fit in more than one category). 

Exclusion: People in the terminal phase of illness, People in hospital. 

 

Intervention  The intervention should be clearly tailored to the population being targeted. 
Although there are many plausible intervention sub-components, the 
framework of Community Holistic Assessment and Interdisciplinary 
Intervention will include the principal components of holistic structured 
assessment and interdisciplinary care planning: 

A structured holistic assessment, based on the principles of Comprehensive 
Geriatric Assessment (CGA) and the Standardized Assessment of Elderly People 
in Primary care in Europe (STEP tool). An example of some of the 
subcomponents that should be considered for inclusion in the assessment is 
shown in the table below.  

A holistic individualised plan for treatment, rehabilitation, support and long 
term follow up.  This is to include realistic shared goals, reviewing and 
optimising medications and specialist appointments, clear follow-up and 
review arrangements, and a communication plan with the patient and 
between professionals. The plan will result from an interdisciplinary discussion 
including the GP. 

 

Possible holistic assessment subcomponents 

The Patient 

Perspectives, attitudes, values and priorities.   

The perceived burden of treatment. 

Ideas, concerns and expectations. 

Medical/physical state Co-morbid conditions and disease severity 

  Medication Review 

  Nutritional status 

 Primary preventive issues 

 Assessment of frailty if appropriate 

  Problem list 

Mental Health Cognitive function 

  Depression and/or anxiety 

Functional capacity Activities of daily living 

  Gait and balance 

  Activity/exercise status 
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Criterion  Explanation 

Social circumstances Social network including visitors or daytime activities 

  Informal support available from family or friends 

  Eligibility for being offered care resources 

Environment Home comfort, facilities and safety 

  Use or potential use of telehealth technology, aids and adaptations 

  Transport facilities 

  Accessibility to local resources 

 

 

Comparator(s)  Comparator 

The comparator would be treatment as usual with no extra assessment or 
multidisciplinary intervention beyond that which happens in usual care.   

 

Outcome  Outcomes 

Critical outcomes 

Health related quality of life 

Health and social care costs including GP time  

Admission to a care home (for those not already resident in a care home) 

Cost effectiveness 

Important outcomes 

Mood (measures of anxiety/depression) 

Function (measures of activities of daily living physical and cognitive function)  

Hospital admission 

Mortality 

Other resource use (for example, social care) 

 

Study Design  Structure  

Interventions will require development and careful piloting before evaluation 
in a phase 3 trial, following the principles of the MRC Framework for the 
development and evaluation of complex interventions.  

To avoid contamination within each practice setting it would be preferable to 
perform a cluster randomised trial with GP practices clustered to active and 
comparator groups. Consideration should be given to stratifying the sample 
according to age, care setting and frailty. 

It should be specified whether there is to be a single intervention or repeated 
interventions with a specified follow-up period.   

A comprehensive process evaluation will be undertaken that ideally clearly 
describes the following: 

The context in which the intervention is implemented  

The intervention intended to be delivered and actually delivered  

The population to which the intervention was intended to be delivered and 
actually delivered, including an assessment of the reach of the intervention 
(that is, the proportion of eligible patients who accept or receive the 
intervention, and reasons why not) 

A systematic examination of the success and failure of implementation and of 
effectiveness will be required. This process evaluation is likely to require mixed 
methods, and should follow the principles of the MRC guidance on process 
evaluation of trials of complex interventions.  
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Criterion  Explanation 

Timeframe  The minimum follow-up period should be one year, although two years would 
be preferable. Longer follow-up would be desirable, but may be constrained by 
resources (although extended routine data follow-up should be feasible for at 
least some outcomes such as mortality and hospital or care home admission, 
and should be planned for if possible). 

O.2.4 Potential criteria to support prioritisation of key research recommendations 

Potential Criterion  Explanation  

Importance to patients or the 
population  

High. Growing numbers of people have multimorbidity in the context of 
ageing and frailty.  

Relevance to NICE guidance  High: the research is essential to inform future updates of key 
recommendations in the guideline. 

Relevance to the NHS  High: There has been increasing interest in delivering proactive holistic to 
older frail people and this model of care has already been rolled out in 
areas such as attempts to reduce unplanned hospital admissions. 
Evidence of the cost and cost effectiveness of these interventions is 
highly relevant to NHS.  

National priorities  Improving care for older people is a core component of the NHS 
operating framework.   

Current evidence base  There are no UK based studies examining these programmes in people in 
the community but health economic modelling indicated that such 
interventions may be cost effective.. 

Equality  Studies should include both older and frail people who are often omitted 
from studies but also younger less affluent groups who suffer from 
multimorbidity earlier than their more affluent counterparts.  

Feasibility  The proposed research can likely be carried out within a realistic 
timescale. Pilot studies to establish the intervention may be required (for 
example as a single grant with staged funding). The expense needed to 
resolve the question would be warranted.  

Other comments  None. 

O.3 Stopping drugs 

O.3.1 Review question:   

What is the clinical and cost effectiveness of stopping preventive medicines in people with 
multimorbidity who may not benefit from continuing them? 

O.3.2 Why is this important:   

There is good evidence from randomised controlled trials of the medium term (2–10 years) benefit of 
medicines recommended in guidelines for preventing future morbidity or mortality, including 
treatments for hypertension, hyperglycaemia and osteoporosis. However, there is much less 
evidence about the balance of benefit and harm over longer periods of treatment. It is plausible that 
harms outweigh benefits in some people with multimorbidity (for example, because of higher rates 
of adverse events in older, frailer people prescribed multiple regular medicines, or because the 
expected benefit from continuing a preventive medicine is reduced when there is limited life 
expectancy or high risk of death from other morbidities). These people are unlikely to have been 
eligible or included in published trials showing initial benefit from preventive medicines. The 
systematic review undertaken by NICE in 2015 did not find any randomised controlled trials of 
stopping antihypertensive medicines in people with multimorbidity. The review found 1 small 
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randomised controlled trial of stopping statins in people with a life expectancy of 1 year, but the 
committee did not consider this provided enough evidence to make a recommendation. The review 
found several randomised controlled trials of stopping bisphosphonates (although not clearly in 
populations with multimorbidity) and a recommendation was made for to this, but no randomised 
controlled trials were found of stopping calcium and/or vitamin D. Recommendations based on 
robust evidence on the clinical and cost effectiveness of stopping preventive medicines in people 
with multimorbidity who may not benefit could have significant budgetary implications for the NHS. 
No ongoing trials have been identified.  

The guideline committee considered that 1 or more large, well-designed trials of stopping preventive 
medicine in people with multimorbidity would be of value in defined patient groups in the 
community (for example, people in nursing homes, people who are housebound, people with well-
defined frailty, people with high levels of multimorbidity or polypharmacy, people with limited life 
expectancy). Discontinuation could either be complete (all relevant medicines) or partial (for 
example, reduced intensity of hypotensive or hypoglycaemic treatment). Such trials have to be 
sufficiently powered to provide evidence of clinically important effects of interventions on outcomes 
that are relevant to patients and health and social care systems (for example, quality of life, hospital 
and care home admission and mortality). The committee believed that given the existing evidence, it 
would be of greater value to evaluate the effects of stopping discrete medicines or drug classes, 
rather than stopping all preventive medicines at the same time. The committee also believed that no 
single trial could likely address this research need, since there are many medicines that could be 
stopped and many defined populations in which this might be of value. 

O.3.3 Proposed format of research recommendations 

Criterion  Explanation  

Population  People with multimorbidity who plausibly may not benefit from 
continued preventive medications, for example people in nursing homes, 
people who are housebound, people with well-defined frailty, people 
with high levels of multimorbidity or polypharmacy, people with limited 
life expectancy.  

Intervention  Stopping or reducing the intensity of the targeted medications according 
to a well-described protocol suitable for routine use in primary care 
settings.  

 

Researchers will have to justify their choice of medications to target and 
whether the aim is complete cessation or reduced intensity aiming for a 
particular intermediate outcome target. It may be appropriate to carry 
out a pilot study to examine recruitment and feasibility before going to 
full trial.  

Comparator(s)  Continuation of preventive medications at the same intensity.  

Outcome  Critical outcomes for all studies are total mortality and quality of life. 
Important outcomes will vary depending on the targeted medication, but 
could include disease specific outcomes including disease specific 
mortality, hospitalisation, institutionalisation, and intermediate outcome 
control. Follow-up should be an absolute minimum of one year, and 
ideally a minimum of two years.  

Study Design  Patient randomised controlled trial, consider use of equivalence or non-
inferiority design depending on the primary outcome. 

Timeframe  There is an urgent need for this type of research to inform future 
guidance including any update of NICE multimorbidity guideline. 
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O.3.4 Potential criteria to support prioritisation of key research recommendations 

Potential Criterion  Explanation  

Importance to patients or the 
population  

High. Growing numbers of people are taking drugs for long-term 
prevention based on evidence that these drugs are effective in the first 3-
10 years of treatment. Whether observed benefits are maintained as 
people age, become multimorbid, become frail or are co-prescribed 
many drugs for other conditions is unclear. Very large numbers of people 
are affected, and if net benefit is not maintained, then this would have 
significant impact on large numbers of vulnerable people.  

 

Relevance to NICE guidance  High: the research is essential to inform future updates of key 
recommendations in the guideline. 

Relevance to the NHS  High: the cost of preventive drugs is considerable, and if there are 
populations in which the drugs cause net harm, then this may have 
significant additional impact on the NHS.  

National priorities   

Improving care for older people is a core component of the NHS 
operating framework; improving care for older people with frailty, 
including more appropriate prescribing, is supported in specialty 
guidelines (e.g. BGS Fit for Frailty) and NHS England guidance (e.g. Safe, 
compassionate care for frail older people using an integrated care 
pathway). Also improving care for care home residents is a core 
component of NHS England New Models of Care Programme & 2011 BGS 
Working Party Inquiry.  

Current evidence base  Limited. Randomised controlled trials of preventive medications typically 
focus on effectiveness in the first 2 to 10 years of treatment, and are 
largely carried out in younger, fitter and less multimorbid populations. 
For most conditions, there is at least some more recent evidence in 
relation to starting preventive medications in older populations, but 
there is uncertainty regarding continuing benefit. This is a particular issue 
in some groups of people with multimorbidity, including older people 
with frailty, care home residents and people receiving palliative care. 
These groups are typically at greater risk of medication-related side 
effects and may gain less benefit (or experience harm) from continuing 
preventive treatment.  

Equality  The research recommendation focuses on particular populations who 
may not benefit from continued antihypertensive treatment. 

Feasibility  The proposed research can likely be carried out within a realistic 
timescale, but pilot studies to evaluate feasibility including recruitment 
may be required (for example as a single grant with staged funding). The 
expense needed to resolve the question would be warranted. The main 
ethical issues would be around the potential vulnerability of the 
populations selected, including consideration of obtaining informed 
consent in the context of cognitive impairment/dementia.  

Other comments  None. 

 

O.4 Predicting life expectancy 
 

O.4.1 Review Question:  
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Is it possible to analyse primary care data to identify characteristics that affect life expectancy and to 
develop algorithms and prediction tools for patients and healthcare providers to predict reduced life 
expectancy? 

O.4.2 Why is this important? 
 
Many people take preventive medicines which are likely to offer small benefits because of reduced 
life expectancy from other causes. Medicines and other treatments may therefore be adding to 
treatment burden without adding quality or length of life. The ability to identify people with reduced 
life expectancy could provide healthcare professionals and people with information that could inform 
decisions about starting or continuing long-term preventive treatments. Conversely younger people 
with multimorbidity and reduced life expectancy may benefit from additional preventive treatments. 
Because this information would be used most often in a primary care setting, the committee 
considered that a tool derived from information within primary care databases would be most 
useful.  

O.4.3 Proposed format of research recommendations 
 

Criterion  Explanation  

Population  Adults (aged 18 years and above), although in practice the focus is 
likely to be on middle aged and older adults in whom reduced life 
expectancy is more common.  

Risk tools Multivariable risk tools comprised of variables available within 
routine primary care databases to identify people at risk of a 
reduced life expectancy. Validated thresholds for varying levels of 
risk of mortality should be provided. 
 
 

Target condition or reference 
standard 

All cause mortality after 12-months, and within the normal time 
horizon under which preventative treatment decisions are made 
(typically 3-10 years, as appropriate). 

Outcomes Statistical outputs should include discrimination data, where the 
sensitivity and specificity of the tool at validated thresholds should 
be reported with their respective confidence intervals (i.e. not 
AUC data alone). Calibration data should also be reported, 
including the Hosmer-Lemeshow statistic and calibration plots and 
the adjusted and unadjusted pseudo R2. 
 
The tool should prioritise high specificity (i.e. the ability of the tool 
to correctly identify people who are not at risk of a reduced life 
expectancy; true negatives). This is because the primary use of this 
tool will be to guide decisions on initiating or withdrawing 
treatment in people who may not live long enough to experience 



 

 

Multimorbidity: clinical assessment and management 
Research recommendations 

National Guideline Centre, 2016 
691 

the benefit, and there may be the harm of withdrawing 
medication in people unnecessarily. However, the tool should also 
demonstrate at least moderate sensitivity (i.e. the ability of the 
tool to correctly identify people who are at risk of reduced life 
expectancy; true positives), in order to add meaningfully to clinical 
practice. 
 
Ideally, the tool should demonstrate accuracy in a broad 
population of people including in both younger and older adults, 
but this will depend on the technical performance of the tool in 
different age groups which should be specifically examined 
separately. 

Study Design  Development and external validation of a risk tool. External 
validation should ideally be geographical as well as temporal, and 
should be prioritised compared to validation within the same 
study population (i.e., split half validation). Studies conducted 
within the UK would be preferable, in order to be most applicable 
to the population and settings in the NHS. 

Timeframe  To inform update of Multimorbidity guideline 

 
 

O.4.4 Potential criteria to support prioritisation of key research recommendations 
Potential Criterion  Explanation  

Importance to patients or 
the population  

High.  
 

Relevance to NICE guidance  High: the research is essential to inform future updates of key 
recommendations in the guideline. 

Relevance to the NHS  High: the cost of preventive drugs is considerable, and if there are 
populations in which some people have significantly reduced 
benefit, then this may have significant additional impact on the 
NHS.  
 

National priorities  Improving care for older people is a core component of the NHS 
operating framework.   

Current evidence base  Limited. A number of studies have developed and validated risk 
tools to predict mortality, however the evidence base is 
significantly limited. The systematic review undertaken by NICE in 
2015 found that risk tools are evaluated by a very small number of 
studies, insufficient for meta-analysis. Studies report limited data 
on the performance of the tool; in particular, a significant number 
of studies do not report the sensitivity and specificity of the tools, 
which is the only data that can indicate the clinical implications of 
using the tool in practice (i.e. the number of true/false positives 
and negatives). The systematic review undertaken by NICE in 2015 
also found that few studies report a validated threshold for the 
tool, which can be used to indicate risk of reduced life expectancy. 
Finally, the systematic review undertaken by NICE in 2015 found 
that no existing risk tool was able to demonstrate both adequate 
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specificity and sensitivity for predicting mortality was available and 
validated in England.. 

Equality  The purpose of using this tool would be to ensure that treatment 
is tailored to individual needs, and there are no specific equality 
issues.  

Feasibility  The proposed research can likely be carried out within a realistic 
timescale. Large databases of primary care data already exist and 
are used to develop prediction tools. 

Other comments  None. 
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