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Disclaimer

Healthcare professionals are expected to take NICE guidelines fully into account when exercising
their clinical judgement. However, the guidance does not override the responsibility of healthcare
professionals to make decisions appropriate to the circumstances of each patient, in consultation
with the patient and, where appropriate, their guardian or carer.
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Update information

December 2016: The full version and appendices were updated to correct the risk of bias given in the
evidence reviews for Hippisley-Cox 2013. The change does not affect any recommendations.
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Scope

Appendices
Appendix A: Scope

NATIONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE

SCOPE
1 Guideline title

Multimorbidity: the assessment, prioritisation and management of care for
people with commonly occurring multimorbidity

1.1 Short title
Multimorbidity: assessment and management

2 The remit

MHS England has asked NICE: to develop a clinical guideline on the following
topic: Multimorbidity: Assessment, prioritisation and management of care for
people with commonly occurring multimorbidity.

3 Need for the guideline

3.1 Epidemiology

a) Multimorbidity in its broadest sense has been defined as the
combination of 1 chronic disease with at least 1 other disease
(acute or chronic) or biopsychosocial (biological, psychological or
social) factor (associated or not) or somatic (related to or affected
by the body) risk factor. It is often defined more simply as the co-
existence of 2 or more long term conditions. Generalist and
multiagency care is particularly relevant to people with
multimorbidity, while specialist care is usually organised around
care for a single condition. Muliimorbidity increases markedly with
age, but it is also found in younger people, especially in socially
deprived areas where the co-existence of physical and mental
health problems is particulary common. Multimorbidity is
associated with poor quality of life, disability, psychological

Final scope Page 1 of @
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Scope

b)

c)

Final scope

problems and increased mortality. Muliimorbidity is also associated
with increased frequency of health service use including
emergency hospital admission, adverse drug events,
polypharmacy, duplicate testing and poor care co-ordination.
Polypharmacy is often significantly driven by the introduction of
multiple drugs intended to prevent future morbidity and mortality,
but the case for using such drugs weakens as life expectancy
reduces. The absolute difference made by each additional drug
may also reduce when people are taking multiple preventative
medicines.

Some conditions are commonly found together hecause one can
be caused by the other (for example, diabetes can cause chronic
kidney disease) or because they share an aetiology, (for example,
smoking is an important cause of both lung cancer and coronary
heart disease). Other conditions such as pain and depression are
not known to share an astiology, but are common comorbidities of
many conditions. The implications of multimorbidity for healthcare
are highly variable depending on which conditions an individual
has. For some people, a single condition such as a potentially fatal
cancer may be dominant, at least for a time. Groups of conditions
which have closely related or concordant treatment, such as
diabetes, hypertension and angina pose fewer problems of co-
ordination than groups where treatment is discordant, such as
people who experience both physical and mental health conditions.

Management of care in some people with mutimorbidity may be
difficult because of limited access to healthcare or because most
care is received from a specialist service which does not address
all of their needs. These include people who are homeless and
those who are usually cared for by services focusing on a particular
morbidity (for example, people with leaming difficulties or people
with severe mental iliness who may not have their physical health
needs addressed, or people with chronic physical health problems

Page 2of @
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Scope

d)

3.2

4

who may not have their mental health needs identified and
effectively managed).

MICE guidelines have already been developed for the management
of many individual diseases and conditions. The aim of this
guideline is to inform patient and clinical decision-making and
models of care for people with muliimorbidity who would benefit
from a tailored approach. The guideline will not develop
recommendations on management of individual conditions or on
organisation of care for individual conditions.

Current practice

Clinical care is largely informed by evidence and guidelines for
single systems or diseases. Current clinical practice is increasingly
specialist, with healthcare professionals often basing treatment
decisions on relatively narmmow aspects of an individual's health
problems. [ssues associated with multimorbidity, such as
polypharmacy and related adverse events, are considered in some
settings, such as general practice and services carng for older
people. However, there is a lack of information to guide decisions
about multiple medicine use, including information on the effect of
stopping some treatments and information comparing the benefits
of different drug combinations when managing patients with
multimoriidity.

The guideline

The guideline development process is described in detail on the NICE website
(see section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the

quideline developers will consider. The scope is based on the referral from
MHS England. The areas that will be addressed by the guideline are
described in the following sections.

Final scope
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Scope

4.1

4.1.1
a)

4.1.2

a)

b)

c)

4.2

a)
4.3

431

a)

b)

c)

d)

Final scope

Population

Groups that will be covered
Adults (18 years and over) with multimorbidity.

Groups that will not be covered:
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.

Setting
All settings in which NHS care is delivered.

Management

Key issues that will be covered

|dentifying people with multimorbidity who need a tailored approach
to healthcare. The guideline will consider both individual indicators
and multi-variable prediction tools for identifying people who most
need a tailored approach, using the following as potential indicators
for risk stratification, for example:

= taking large numbers of prescribed drugs
# having unplanned hospital admissions

Principles for assessing and prioritising health care interventions for
individuals with multimorbidity, including the values and
preferences of the individual

Assessing methods for estimating life expectancy, evaluating frailty
and assessing burden of treatment.

Ranking absolute risks and benefits of interventions for prevention
or improving prognosis of common morbidity (for example,

Page 4 of @
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Scope

d)

e)

43.2
a)

b)

c)

4.4

a)

Final scope

treatments to improve glucose and bleod pressure control, statins,
angiotensin-converting enzyme [ACE] inhibitors, drugs for
osteoporosis).

Effects of stopping common drug treatments.

Strategies for managing healthcare for people with mulimorbidity

= sirategies to improve continuity of care e.g.
case management, care plans, named healthcare professionals

= format of consuliations with healthcare professionals

= models of multi-professional healthcare (for example co-
ordinated care for common pattems of co-morbidity such as joint
clinics across specialties)

# self-management and expert patient programmes.

Barriers to optimising healthcare for people with multimorbidity.

Clinical issues that will not be covered

Symptomatic treatment.

The management and organisation of healthcare for individual
conditions

End of life care

Main outcomes

Senvices and interventions will be evaluated based on outcomes
defined by the guideline development group. Examples could
include:

= health-related quality of life (for example, EQ-50)
= mortality
= patient and carer experience of care

Page 5 of @
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= continuity of care
= healthcare utilisation, for example:
— unplanned hospital admissions
- length of hospital stay
— number of primary care appointments.

4.5 Review guestions

Review questions guide a systematic review of the literature. They address
only the key issues covered in the scope, and usually relate to interventions,
diagnosis, prognosis, service delivery or patient experience. Please note that
these review questions are draft versions and will be finalised with the
Guideline Development Group.

4,51 Population identification

a) What indicators or tools identify people who need a tailored
approach to the care of their multimorbidity?

452 Assessment and prioritisation

a) What principles are important for assessing and prionitising
healthcare interventions for people with multimorbidity?

b} What is the clinical and cost-effectiveness of tools used to elicit
patient and carer preferences about treatments?

c) What is the clinical and cost effectiveness of using prognostic
indices or tools for estimating life expectancy or evaluating frailty to
support decisions on prioritising or stopping treatment?

d) What is the clinical and cost effectiveness of tools to estimate
burden of treatment?
e) 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?

f What are the effects of stopping common drug treatments?

Final scope Page G of @
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453 Management of care

a) What is the clinical and cost effectiveness of strategies to improve
continuity of healthcare, for example care plans, case management
and named health professionals to improve outcomes for people
with multimorbidity?

) What format(s) of consultations with healthcare professionals
improve outcomes for peaple with muttimorbidity?

c) What models of multi-professional care improve outcomes for
people with multimorbidity?

d) What is the clinical and cost effectiveness of self-management and
expert patient programmes in improving outcomes for people with
multimorbidity?

454 Barriers to management in people with multimorbidity

a) What are the bamriers that prevent healthcare professionals from
stopping preventative treatments?

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

4.6 Economic aspects

Developers will take into account both clinical and cost effectiveness when
making recommendations involving a choice between altemative
interventions. A review of the economic evidence will be conducted and
analyses will be carried out as appropriate. In particular, the management of
care for people with mulimorbidity is likely to be a high priority in terms of
health economic analysis.

In cost effectiveness analyses the preferred unit of effectiveness is the quality-
adjusted life year (QALY), and the costs considered will usually be only from
an NHS and personal social services (PSS) perspective. Further detail on the
methods can be found in “The guidelines manual’.

Final scope Page 7 of @
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4.7 Status

471 Scope
This is the final scope.

472 Timing
The development of guideline recommendations will begin in Movember 2014 .

5 Related NICE guidance

5.1 Published guidance

« Psychosis with co-existing substance misuse. NICE clinical guideline 120
{2011).

« Depression in adults with a chronic physical health problem. NICE clinical
quideline 91 (2009).

+ Medicines Adherence: involving patients in decisions about prescribed
medicines and supporting adherence. NICE clinical guideline 76 {2009).

5.2 Guidance under development

MICE is currently developing the following related guidance (details available
from the NICE website):

+ Medicines optimisation. MICE clinical guideline. Publication expected
March 2015.

+ Social care of older people with multiple long-term conditions. NICE social
care guidance. Publication expected October 2015.

« Transition between inpatient hospital setfings and community or care home
settings for adults with social care needs. NICE social care guidance.
Publication expected November 2015.

« QOlder people: independence and mental wellbeing. MICE public health
quidance. Publication expected November 2015.

« Dual diagnosis: meeting people’s wider health and social care needs when
they have a severe mental illness and misuse substances. NICE public
health guidance. Publication expected September 2016

Final scope Page 8 of @
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+ Multimorbidities: system integration to meet population needs. NICE public
health guidance. Publication date to be confirmed.

+ (Care of the dying adult. NICE clinical guideline. Publication date to be
confirmed.

6 Further information

Information on the guideline development process is provided in the following
documents, available from the NICE website:

+ How NICE clinical guidelines are developed: an overview for stakeholders
the public and the NHS: 5th edition

+ The guidelines manual.

Information on the progress of the guideline will also be available from the
MICE website.

Final scope Page D of @
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Declarations of interest

GDG9 None - -

(23/10/15

)

GDG10 Received a grant to do a study on EEG neuro impact Personal non- Declare and
(27/11/15 funded by the Betsi Cadwaladr Health Board. financial specific participate.
)

GDG11 None - -

(22/1/16)

GDG12 None - -

(10/6/16)

Date Item declared Classification Action taken
Application  GP Partner at an NHS Medical Practice (The Personal pecuniary No action
Cranleigh Medical Practice, Surrey), with a interest required.

significant cohort of individuals with multiple
morbidity in respect of which the practice receives
capitated income.

Medical Director at NHS Guildford and Waverley
CCG, employee status, with responsibilities including
Commissioning of services in respect of Multiple

Morbidity.
GDG1 Currently a GP in a large group practice. Personal pecuniary Declare and
(5/11/14) participate
GDG2 None - -
(17/12/14)
GDG3 None - -
(4/2/15)
GDG4 None - -
(17/3/15)
GDG5 Leads programme on models of care in his practice. Personal non- Declare and
(5/5/15) pecuniary participate.
GDG6 None - -
(6/5/15)
GDG7 None - -
(23/6/15
GDG8 None - -
(9/9/15)
GDG9 None - -
(23/10/15)
GDG10 None - -
(27/11/15)
GDG11 None - -
(22/1/16)
GDG12 None = =
(10/6/16)
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Date Item declared Classification Action taken

Application None None No action
required.

GDG1 Holds positions on headache groups that receive Personal pecuniary Declare and

(5/11/14) pharmaceutical funding. participate

GDG2 None - -

(17/12/14)

GDG3 None - -

(4/2/15)

GDG4 None - -

(17/3/15)

GDG5 None - -

(5/5/15)

GDG6 None - -

(6/5/15)

GDG7 None - -

(23/6/15

GDGS8 None - -

(9/9/15)

GDG9 None - -

(23/10/15)

GDG10 None - -

(27/11/15)

GDG11 None - -

(22/1/16)

GDG12 None - -

(10/6/16)

Date Item declared Classification Action taken

Application None None No action
required

GDG1 None - -

(5/11/14)

GDG2 Lay member on the technical appraisal team at Personal non- Declare and

(17/12/14) NICE. pecuniary participate

GDG3 None - -

(4/2/15)

GDG4 None - -

(17/3/15)

GDG5 None - -

(5/5/15)

GDG6 None - -

(6/5/15)

GDG7 None - -

(23/6/15

GDG8 None - -

(9/9/15)
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Declarations of interest

GDG9
(23/10/15)

GDG10
(27/11/15)
GDG11
(22/1/16)

GDG12
(10/6/16)

None

None

None

None

Date
Application

GDG2
(17/12/14)

GDG3
(4/2/15)
GDG4
(17/3/15)
GDG5
(5/5/15)
GDG6
(6/5/15)
GDG7
(23/6/15
GDG8
(9/9/15)
GDG9
(23/10/15)

GDG10
(27/11/15)

GDG11
(22/1/16)

GDG12
(10/6/16)

Item declared

Conducts and publishes research in the field of
multimorbidity and polypharmacy

Received funding for research from the NIHR.
None

None

None

None

None

None

None

Submitted a research grant proposal to NIHR RFPB
to do a qualitative examination of de-prescribing
anti-hypertensions. Will not start prior to the
guideline finishing.

Has taken on a paid role as clinical editor for
Prescriber Journal (from January 2016). Has also
accepted a commitment (remunerated) to talk at a

Clinical Pharmacy Congress in London in April 2016.

None

Classification

Personal Non-
pecuniary

Non-personal
pecuniary

Personal non-
pecuniary specific

Personal pecuniary
interest

Action taken

No action
required.
Declare and
participate

Declare and
participate

Declare and
participate

Date
Application

Item declared

Director, Rutherford Health Consulting Ltd
[provides/provided expert pharmacist services to
Bath & NESomerset CCG, SW CSU and other NHS
bodies]
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interest
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Declarations of interest

Alaster Rutherford

Application

GDG1
(5/11/14)

GDG2
(17/12/14)

GDG3
(4/2/15)

GDG4
(17/3/15)

GDG5
(5/5/15)

GDG6
(6/5/15)
GDG7
(23/6/15
GDGS
(9/9/15)
GDG9
(23/10/15)
GDG10
(27/11/15)
GDG11
(22/1/16)

GDG12
(10/6/16)

Director, Verto Health Consulting [payment received
from Astellas Pharmal]

Received travel expenses for one UK meeting from
Astra Zeneca

Received fees from Shire for a NICE implementation
project.

My wife is the owner and sole director of Banwell
Village Pharmacy Limited which provides NHS
Community Pharmacy Services in Banwell, North
Somerset.

Director of his own company to provide expert
pharmacist services to Bath and North East
Somerset Clinical Commissioning Groups (CCG), Bath
University, NICE and other NHS bodies.

Received payment from Astellas Pharma for a NICE
implementation project.

Wife owns and is the sole director of Banwell Village
Pharmacy Limited which provides NHS Community
Pharmacy Services in Banwell, North Somerset.
None

None

Fee received from Insmed Incorporated [US orphan
respiratory drug maker —no UK products either in
own right or franchised] for advice on UK health
system and NHS Specialised Commissioning. Drug
currently with EMA is for specific rare chest
infections not associated with multimorbidity.

None

None

None

None

None

None

None

None

Cate Seton-Jones

Date

Item declared

National Guideline Centre, 2016

25

Personal family
interest

Personal pecuniary
Personal pecuniary

Non-personal
pecuniary

Personal family
interest

Personal pecuniary
interest

Classification

No action
required.

Declare and
participate

Declare and
participate

Declare and
participate

Action taken



Multimorbidity: clinical assessment and management
Declarations of interest

Application  None None No action
required.
GDG1 Works with a care organisation for over 65s. Personal pecuniary
(5/11/14)
GDG2 Works with the Phyllis Tuckwell Hospice, which Non-personal No additional
(17/12/14) receives numerous corporate and individual pecuniary action
donations as it is a charity. Work with this required

organisation is as a palliative care consultant and
senior manager, no direct involvement with

fundraising.
GDG3 None - -
(4/2/15)
GDG4 None - -
(17/3/15)
GDG5 None - -
(5/5/15)
GDG6 None - -
(6/5/15)
GDG7 None - -
(23/6/15)
GDG8 None - -
(9/9/15)
GDG9 None - -
(23/10/15)
GDG10 None - -
(27/11/15)
GDG11 None - -
(22/1/16)
GDG12 None - -
(10/6/16)
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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

Review question
Objective

Population and setting
Exclusions

Search strategy

The review strategy

C.1.2 Barriers of care

Description

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

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

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

None

Databases: Medline, Embase
Date: All years

Language: Restrict to English only

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 Il
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.

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

Review question

Objective
Population and setting
Exclusions

Search strategy

The review strategy

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

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

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

None

Databases: Embase, Medline, PsychINFO, CINAHL

Date: All years

Language: Restrict to English only

Study designs to be considered:

Qualitative studies (for example, interviews, focus groups, observations); surveys if
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Review question

C.2 Identification

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.2.1 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

Objective

Population

Risk tools

Outcomes

Exclusions

Search strategy

The review
strategy

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

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

Adults (aged >17 years) with multimorbidity

Validated risk tools identified in the literature

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, R? statistic and Brier
score

— Reclassification

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

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

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

e Adults who are experiencing acute life threatening illness

e Tools not externally validation/tools only validated internally

e 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)

Databases: Medline, Embase, the Cochrane Library

Date: All years

Language: Restrict to English only

Study designs: Retrospective and prospective cohort studies

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

—
Q
=
m
S

: PICO characteristics of review question

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

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

Adults (aged >17 years) with multimorbidity

Validated risk tools identified in the literature

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, R? statistic and Brier
score

— Reclassification

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

e Patients with multiple mental health conditions and no physical health condition
e  Adults with multimorbidity who are at the end of life (<1 year of death)

e Adults who are experiencing acute life threatening illness

e Tools not externally validation/tools only validated internally

e 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)

Databases: Medline, Embase, the Cochrane Library

Date: All years

Language: Restrict to English only

Study designs: Retrospective and prospective cohort studies

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

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?

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

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

Adults (aged >17 years) with multimorbidity

Validated risk tools identified in the literature

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, R? statistic and Brier
score

—  Reclassification

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

e  Patients with multiple mental health conditions and no physical health condition
e Adults with multimorbidity who are at the end of life (<1 year of death)

e  Adults who are experiencing acute life threatening illness

e Tools not externally validation/tools only validated internally

e 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)

Databases: Medline, Embase, the Cochrane Library

Date: All years

Language: Restrict to English only

Study designs: Retrospective and prospective cohort studies

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

C.2.4 Life expectancy risk tools

—
Q
=
o
=]

Review protocol: 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 reduced life
expectancy?

To determine which prognostic risk tool is the most accurate at predicting mortality to
support decisions on prioritising treatment

Adults (18 years and over) with multimorbidity

Stratum: community-dwelling, inpatient

Validated risk tools identified in the literature

Mortality (all cause at > 1 year)
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conditions

Statistical e Area under the ROC curve (c-index, c-statistic)
measures (in e  Sensitivity, specificity, predictive values
terms of

S e Predicted risk versus observed risk (calibration)
discrimination

. . e Other Statistical measures: for example, Somers’ D statistic, R? statistic and Brier
and calibration)

score

e Reclassification

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

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

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

e Adults who are experiencing acute life threatening illness

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

e 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 Appraisal of methodological quality: The methodological quality of each study will be

assessed using PROBAST
strategy

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 / Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are taking;
absence of >5, 28, >10)

prognostic

variable

Outcomes Unplanned hospital admissions at > 1 year

Statistical outputs may include:

Sensitivity, specificity, AUC,

R?, 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

How the
information will
be searched

The review
strategy

Description

People who have multiple mental health conditions and no physical health condition
Databases: Medline, Embase, the Cochrane Library

Date: Published since 2000

Language: Restrict to English only

Where we extract R?, 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

Review question

Objectives

Population

Presence /
absence of
prognostic
variable

Outcomes

Study design

Exclusions

How the
information will
be searched

The review
strategy

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

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

Adults (aged >17 years) with multimorbidity

Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are
taking; 25, 28, 210)

Health-related quality of life at > 1 year

Statistical outputs may include:

Sensitivity, specificity, AUC,

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

Prognostic studies

Children aged 17 years and under

People with single conditions and polypharmacy

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

Databases: Medline, Embase, the Cochrane Library

Date: Published since 2000

Language: Restrict to English only

Where we extract R?, 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

Review question

Description

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

Objectives

Population

Presence /
absence of
prognostic
variable

Outcomes

Study design

Exclusions

How the
information will
be searched

The review
strategy

Description

amongst people with multimorbidity?

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

Adults (aged >17 years) with multimorbidity

Polypharmacy (stratify by how defined; that is the number of drugs individuals are
taking; 25, 28, 210)

Admission to care facility at > 1 year

Statistical outputs may include:

Sensitivity, specificity, AUC,

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

Prognostic studies

Children aged 17 years and under

People with single conditions and polypharmacy

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

Databases: Medline, Embase, the Cochrane Library

Date: Published since 2000

Language: Restrict to English only

Where we extract R?, 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

Review question

Objectives

Population

Presence /
absence of
prognostic
variable

Outcomes

Description

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

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

Adults (aged >17 years) with multimorbidity

Polypharmacy (stratify by how defined; i.e. the number of drugs individuals are
taking; 5, 28, >10)

Mortality at > 1 year

Statistical outputs may include:
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Component

Study design

Exclusions

How the
information will
be searched

The review
strategy

C.3 Frailty

Description

Sensitivity, specificity, AUC,

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

Prognostic studies

Children aged 17 years and under

People with single conditions and polypharmacy

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

Databases: Medline, Embase, the Cochrane Library

Date: Published since 2000

Language: Restrict to English only

Where we extract R?, beta coefficients, OR/RR, HR, or MD, we will prioritise the

extraction of unadjusted data. Any adjusted data extracted will be analysed
separately.

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

Component
Review question
Objectives
Study design
Population
Setting

Index test

Reference
standards

Statistical
measures

Other exclusions

Search strategy

Review strategy

Description

What is the most accurate tool for assessing frailty?

To determine which tool is the best for assessing frailty
Cross-sectional studies, cohort studies

e Adults (18 years and over) with multimorbidity

All settings

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

e Abbreviated Comprehensive Geriatric Assessment (aCGA)
e Vulnerable Elders-Survery-13 (VES-13)
e Groningen Frailty Indicator (GFI)
e  Geriatric 8 (G8)
e Tilburg frailty indicator
e PRISMA7
e Timed up and go test (TUG)
e Edmonton frail scale
e Brief assessments (for example, gait speed, grip strength)
e Cardiovascular Health Study (Fried) phenotype model
e Comprehensive geriatric assessment (CGA)
e Cumulative deficit model

Sensitivity, specificity, AUC

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

Databases: Medline, Embase, the Cochrane Library

Date: All years

Language: Restrict to English only

Stratification — groups that cannot be combined:
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e Data from different reference standards will not be pooled
In the case of heterogeneity, subgroup by age <65 years versus 265 years

Appraisal of methodological quality:

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

Synthesis of data:

e 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 Reliability

measures 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-BAST#?°

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

Outcomes

Hyperlipidemia (statins)

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

Type Il 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)

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% Cl)

Absolute benefit (95% Cl)

Annualised absolute benefit (95% Cl)

Number needed to treat (95% Cl)

Annualised number needed to treat (95% Cl)

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

Area of scope

Objective:

Population

Intervention

Comparison

Outcomes

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

Effects of stopping treatment

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

Adults taking drugs for primary prevention of hypertension

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

Stopping:

Anti-hypertensive agents (thiazides, beta blockers, alpha blockers, calcium-

channel blockers, angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers)

Continuing anti hypertension agents

Critical:
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Review question

Exclusion

Search strategy

The review strategy

Confounders

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

o All-cause mortality

e Cardiovascular mortality

o Non-fatal myocardial infarction
e Stroke

e Quality of life

e Hospitalisation

e Admission to care facility

Important:

e Blood pressure

e Falls

Pregnant women taking anti-hypertensives for secondary prevention
Drugs used for other indications

Duration of treatment less than 1 year

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

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.

Multimorbidity, age (over or under 65)

Stopping drugs for osteoporosis

Table 15: Review protocol: Stopping drugs for osteoporosis

Review question

Area of scope

Stopping drugs for osteoporosis

Effects of stopping treatment
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Stopping statins

treatment?
Review question
Area of scope

Objectives

Review population

Interventions and
comparators:

Comparisons

Outcomes

Study design
Unit of randomisation
Crossover study

Minimum duration of
study

Other exclusions

Population stratification
Reasons for stratification

Subgroup analyses if
there is heterogeneity

Search criteria

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

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

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

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

Stopping statins

Continuing statins

Critical:

e Quality of life (continuous)

e Hospitalisation (dichotomous)

e All-cause mortality (time to event)

e Cardiovascular mortality (time to event)

e Stroke (dichotomous)

e Non-fatal myocardial infarction (dichotomous)
e Admission to care home (dichotomous)
Important:

Myalgia (dichotomous)

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

Permitted

Not defined

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)

Primary prevention

Secondary prevention

Risks of stopping may be different

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

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

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

Databases: Medline, Embase, the Cochrane Library
Date limits for search: all years
Language: restrict to English only
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Interventions

Interventions: Models of Care and Holistic assessment

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

Review question

Guideline condition and
its definition
Review population

Interventions

Comparison

Outcomes

Study design

Unit of randomisation

What models of care improve outcomes in patients with multimorbidity?

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

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

Adults (18 years and over) with multimorbidity

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

e Collaborative care

e Integrated care

e 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)

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

e Care plan
e Patient held medical records
e Multi-professional team working

e 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)
e 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

Standard care

A comparison of the above

Critical:

e Health-related quality of life

e Mortality

e Functional outcomes (for example mobility, activities of daily living)
e Patient and carer satisfaction

Length of hospital stay
Unscheduled care

e Admission to care facility

Important:

e Continuity of care

e Patient/carer burden

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

Cluster
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Review question

Other exclusions

Subgroup analyses if
there is heterogeneity

Search criteria

C.6 Self-Management

What models of care improve outcomes in patients with multimorbidity?
What is the clinical and cost effectiveness of holistic assessment in patients
with multimorbidity?

Children aged 17 years and under

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

e 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.

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

e 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.

e 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.

e 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.

The searches from a Cochrane review!'* will be updated.

Databases: Medline, Embase, the Cochrane Library, CINAHL, AMED
Date limits for search: 2011
Language: restrict to English only

Table 18: Review protocol: Self-management

Review question

Guideline condition and
its definition

Review population

Interventions

Comparison

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

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

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
Self-management programmes

Expert patient programmes
Combination of the above

Standard care

Inactive control intervention
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Review question

Outcomes

Study design

Unit of randomisation

Crossover study

Minimum duration of
study

Other exclusions

Sensitivity/other analysis

Subgroup analyses if
there is heterogeneity

Search criteria

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

Critical:
e 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)
e Length of hospital stay (continuous)
Important:

e Continuity metrics (continuous)

e Patient/carer treatment burden (continuous)
e Patient self-efficacy (continuous)

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

Patient
Cluster

Not permitted

None

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

Combine different studies across different types of intervention

e 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.

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

e 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.

e 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.

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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Table 19: Review protocol: What format of encounters with healthcare professionals improves

outcomes for people with multimorbidity?

Review question

Guideline condition and
its definition

Objectives

Review population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions will be
compared with each
other, unless otherwise
stated)

Outcomes

Study design

Unit of randomisation

Crossover study

Minimum duration of
study

Population stratification

Reasons for stratification

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

Multimorbidity

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

Adults with multimorbidity

Adults (aged 18 years and over)

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

e 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)
e Setting of encounter (for example community visits)
e Combination of the above

Critical:
e Quality of life (continuous)

Mortality (dichotomous)

Functional outcomes (continuous)

Patient/carer satisfaction (continuous)

Length of hospital stay (continuous)

Unscheduled care (dichotomous)

Important:

e Continuity of care (dichotomous)

e Patient/carer treatment burden (dichotomous)
e Admission to care facility (dichotomous)

RCTs; cohort studies if no RCTs retrieved

Patient
Healthcare setting

Not permitted
Not defined

Inpatient
Outpatient

The format of healthcare encounters will be relevant to the setting.
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What format of encounters with healthcare professionals improves outcomes

Review question for people with multimorbidity?

Furthermore, some formats may be more effective in 1 setting than another.
Subgroup analyses if e Age (adult [18-65 years]; older adult [65+ years]). Some interventions may be
there is heterogeneity more effective in some age groups than others.

e 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.

e 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.

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

e 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

Objectives

Search
criteria

Search
strategy

Review
strategy

All questions — health economic evidence

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

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

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

e 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.)

e Unpublished reports will not be considered unless submitted as part of a call for evidence.
e Studies must be in English.

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

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).8%3

Inclusion and exclusion criteria

o 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.

o 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.

o |f 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

National Guideline Centre, 2016

44



Multimorbidity: clinical assessment and management
Health economic review protocol

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:
e UK NHS (most applicable).

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

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

o 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:

o Cost—utility analysis (most applicable).

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

e Comparative cost analysis.

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

Year of analysis:
e The more recent the study, the more applicable it will be.

e 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’.

o 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:

e 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

Principles/Barriers of care

Principles of care

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

Records identified through database
searching, n=587

Additional records identified through
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Records excluded in 1% sift, n=540
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eligibility, n=53
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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 identified through database Additional records identified through
searching, n= 7793 other sources, n=6
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Records excluded, n=7572
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Full-text articles assessed for
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Studies included in review, n=13 Studies excluded from review, n=214

Reasons for exclusion: see Appendix L
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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 identified through database Additional records identified through
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Reasons for exclusion: see Appendix L
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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 identified through database Additional records identified through
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Reasons for exclusion: see Appendix L
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E.2.3 Admission to care facility

Flow chart of clinical article selection for the review of: What risk tool best identifies

Figure 5:
people with multimorbidity who are at risk of admission to a care facility?
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Reasons for exclusion: see Appendix L
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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?
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Reasons for exclusion: see Appendix L
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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?
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Reasons for exclusion: see Appendix L

National Guideline Centre, 2016
52



Multimorbidity: clinical assessment and management
Clinical study selection

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?
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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?
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Reasons for exclusion: see Appendix L

National Guideline Centre, 2016
54



Multimorbidity: clinical assessment and management
Clinical study selection

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?
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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 identified through database Additional records identified through
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Reasons for exclusion: see Appendix L
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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
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searching, n= 1483 other sources, n=1

4

Records screened, n=1484

»1 Records excluded, n=1468

\ 4

Full-text articles assessed for
eligibility, n=16

A\ 4 v

Studies included in review, n=3 Studies excluded from review, n=13

Reasons for exclusion: see Appendix L
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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 identified through database Additional records identified through
searching, n=1972 other sources, n=1

Records screened, n=1849

Records excluded, n=1793

v

A\ 4

Full-text articles assessed for
eligibility, n=61

v v

Studies included in review, n=3 Studies excluded from review, n=58

Reasons for exclusion: see Appendix L
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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
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searching, n=382 other sources, n=1

A 4

Records screened, n=383

\ 4

Records excluded, n=361

\ 4

Full-text articles assessed for
eligibility, n=22

v v

Studies included in review, n=6 Studies excluded from review, n=16
Reasons for exclusion: see Appendix L
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E.4.5 Stopping statins

Figure 15: Flow chart of clinical article selection for the review of stopping treatments (statins)
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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 identified through database Additional records identified through
searching, n=12028 other sources, n=79

v

Records screened, n=12107

Records excluded,

\ 4

n=11810
\ 4
Full-text articles assessed for
eligibility, n=297
\/ v
Publications included in review, n=78 Studies excluded from review, n=219
Models of care n=28 Reasons for exclusion: see Appendix L

Holistic assessment n=50

National Guideline Centre, 2016
61



E.6

Multimorbidity: clinical assessment and management

Clinical study selection

Self-Management

Figure 17: Flow chart of clinical article selection for the review of self-management
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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?
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Reasons for exclusion: see Appendix L
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Appendix F:

Health economic study selection

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

G4.1 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.8% 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.49 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.

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.

Study filter search terms

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 not7

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

randomized controlled trial.pt.

controlled clinical trial.pt.

randomitted.ab.

placebo.ab.

randomly.ab.

clinical trials as topic.sh.

trial.ti.

® N |k wIN e

or/1-7

Embase search terms

1.

random#*.ti,ab.

factorial*.ti,ab.

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

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

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

crossover procedure/

N|o ||k e N

double blind procedure/
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single blind procedure/

9.

randomized controlled trial/

10.

or/1-9

G.3.3 Systematic review (SR) search terms

Medline search terms

meta-analysis/

meta-analysis as topic/

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

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

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

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

(search* adj4 literature).ab.

® N | s W N

(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.

cochrane.jw.

10.

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

11.

or/1-10

Embase search terms

1.

systematic review/

meta-analysis/

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

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

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

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

(search* adj4 literature).ab.

e e RN L ol o

(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.

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

economics/

value of life/

exp "costs and cost analysis"/

exp economics, hospital/

exp economics, medical/

economics, nursing/

economics, pharmaceutical/

exp "fees and charges"/

O IR IN | [ E WIN =

exp budgets/

=
©

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/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

budget*.ti,ab.

cost* ti.

O |0 N | s W

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

,_\
©

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

=
[EEN

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

,_\
N

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

[N
w

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

,_\
E

or/1-13

G.3.5 Quality of life (QOL) search terms

Medline search terms

quality-adjusted life years/

sickness impact profile/

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

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or qwb* or daly*).ti,ab.

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

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

O R IN | U1 s W e

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

H
©

(hui or huil or hui2 or hui3).ti,ab.

[y
[y

health* year* equivalent*.ti,ab.

-
N

(hye or hyes).ti,ab.

[EEY
w

rosser.ti,ab.

H
E

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

H
o

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

[EnY
o

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

H
N

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

[EEY
o

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

H
©

(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/

"quality of life index"/

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

sickness impact profile/

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

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or qwb* or daly*).ti,ab.

O XN s W N

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

[
©

(gol* or hgl* or hqol* or h gol* or hrgol* or hr qol*).ti,ab.

=
=

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

[N
N

(hui or huil or hui2 or hui3).ti,ab.

,_\
w

health* year* equivalent*.ti,ab.

=
&

(hye or hyes).ti,ab.

[N
v

rosser.ti,ab.

,_\
o

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

[
N

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

,_\
o

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

=
o

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

)
o

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

N
=

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

N
N

or/1-21

G.3.6 Health economic modelling (MOD) search terms

Medline search terms

exp models, economic/

*models, theoretical/

*models, organizational/

markov chains/

monte carlo method/

exp decision theory/

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

econom* model*.ti,ab.

O R IN | U1k W N e

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

H
©

or/1-9

Embase search terms

1.

statistical model/

exp economic aspect/

land?2

*theoretical model/

*nonbiological model/

A A o R

stochastic model/
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decision theory/

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

epidemiologic studies/

exp case control studies/

exp cohort studies/

cross-sectional studies/

case control.ti,ab.

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

N |k jwNIE

((follow up or observational or uncontrolled or non randomi#ted or nonrandomitted or
epidemiologic*) adj (study or studies)).ti,ab.

((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/

exp case control study/

family study/

longitudinal study/

retrospective study/

prospective study/

cross-sectional study/

cohort analysis/

OO N | s W IN

follow-up/

,_\
©

cohort*.ti,ab.

=
=

9and 10

,_\
N

case control.ti,ab.

H
w

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

,_\
&

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

[EEY
v

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

(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®)

Sé. S1ors2orS3orS4orS5

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*))

Searches for specific questions

Identification: risk tools

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

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

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

facility?

e What risk tool best identifies people with multimorbidity who are at risk of reduced health-
related quality of life?
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e 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 iliness 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 g-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-hospitalittation or rehospitalittation)).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

isorder?))).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 0r 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 iliness 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. (gadmission* or g-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#fation or rehospitali#fation)).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. (gqadmission* 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:

e |s polypharmacy associated with a greater risk of admission to care facility amongst people with
multimorbidity?

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

e Is polypharmacy associated with a greater risk of mortality amongst people with multimorbidity?
e |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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(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

e 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.
(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.

((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

National Guideline Centre, 2016

78




Multimorbidity: clinical assessment and management
Literature search strategies

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.
((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. 70r8

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

11. 9 not 10

12. 6and 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

e 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 not7

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. 9and 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 not7

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. 9and 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*

sS4, (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. S1orS2 orS3 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*))

Si6. ((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*)))

(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*)))

Study filters QUAL (G.3.8)

land2and3

Limit 4 to English language

Date parameters: see Table 21

G.4.5 Burden of treatment

Me

How can treatment burden be assessed?

dline search terms

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

Excluded study designs and publication types [G.3.1]

1not?2

1
2
3.
4

Limit 3 to English language

Date parameters: see Table 21

Em

base search terms

1.

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

Excluded study designs and publication types [G.3.1]

1not2

2
3.
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.

1not2

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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Limit 1 to English language

Date parameters: see Table 21

Stopping treatment: antihypertensives

e 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/

(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. 39and 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/

(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 ot 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 Apolypharmacy]

#29. polypharmacy:ti,ab

#30. [mh A"medication adherence"]

#31. [mh A"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

e 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 A"etidronic acid"]

#4. [mh A"clodronic acid"]

#5. [mh A"bone density conservation agents"]
#6. [mh Araloxifene]

#7. [mh Ateriparatide]
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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

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

Medline search terms

*hydroxymethylglutaryl-coa reductase inhibitors/

statin*.ti,ab.

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

exp *simvastatin/

(simvastatin* or zocor).ti,ab.

(atorvastatin* or lipitor).ti,ab.

(rosuvastatin®* or crestor).ti,ab.

exp *pravastatin/

ORI IN | R WIN e

(pravastatin® or lipostat).ti,ab.

,_\
©

(fluvastatin* or lescol).ti,ab.

=
=

or/1-10

,_\
N

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

,_\
w

(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. 190r24

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 ~A"hydroxymethylglutaryl-coa reductase inhibitors"]

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

#3. statin*:ti,ab

#4. [mh Asimvastatin]

#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 A"medication adherence"]

#20. [mh A"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

e What is the most accurate tool for assessing frailty?
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Medline search terms

1. (abbreviat* adjl (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 prisma?7).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* adjl (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 prisma?7).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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H#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

Models of care

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

The searches from a relevant Cochrane review

1130 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
chronic disease/

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

or/6-7

50r8

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* adjl (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 adjl 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 adjl 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? adjl 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. 9o0r30

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
chronic disease/

(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
5o0r8

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* adjl (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 adjl management).tw.

98. *patient care/

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

100. domiciliary.tw.

101. (home adjl (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? adjl 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* adjl (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 0r 86 or 139 or 148

150. 9or30

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
chronic disease/

(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
5o0r8

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* adjl (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 adjl 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 adjl 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? adjl 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* adjl (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. 9o0r30

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* n3ill* 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* n3ill* 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.

S1lorS2

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. S$16 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 né 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+")

545.

(ti ( “clinical study” or “clinical studies” ) ) or ( ab ( “clinical study” or “clinical studies” ) )

S46.

ti random* or ab random*

S47.

|Il

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*
n1l studies” or “control* n1 design*” or “control* n1 method*” )

548.

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

398

The searches from a relevant Cochrane review>”® 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. 20and 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. 3and 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 A"geriatric assessment"]

#2. [mh ~"health services for the aged"]

#3. [mh A"needs assessment"]

#4. [mh A"risk assessment"]

#5. [mh "diagnostic services"]

#6. [mh A"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

e 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. 10o0r11

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/

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

2
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. 11and 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 A"patient education as topic"]

#8. [mh A"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

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

Medline search terms

comorbidity/

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

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

1
2
3.
4

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

((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.

or/1-5

*patient care team/

"appointments and schedules"/

O I® [N

(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 A"patient care team"]

#8. [mh ~A"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

*comorbidity/

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

(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.

((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 not9

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.
((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 not9

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

#H4. (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=11and 12

14. cs=lor2or3ord4or5or6or7or8or9orl0orl13
Date parameters: Inception — 08 August 2014

G.5.2 Models of care

This search used the same terms as the Cochrane review,***° 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

Interventions search terms [G.4.10, line 141]

Excluded study designs and publication types [G.3.1]

1not?2

Limit 3 to English language

Study filter HE (G.3.4)

I o R

4 and 5

Date parameters: 2013 — 04 January 2016

Embase search terms

1. Interventions search terms [G.4.10, line 151]

Excluded study designs and publication types [G.3.1]

1not2

Limit 3 to English language

Study filter HE (G.3.4)

S A I o A

4and 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=1lor2

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,3®® 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

CGA search terms [G.4.11, line 17]

Excluded study designs and publication types [G.3.1]

1not2

Limit 3 to English language

Study filter HE (G.3.4)

AN o e

4 and 5

Date parameters: 2013 — 04 January 2016

Embase search terms

1. CGA search terms [G.4.11, line 17]

Excluded study designs and publication types [G.3.1]

1not?2

Limit 3 to English language

Study filter HE (G.3.4)

IS L I ol

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

Excluded study designs and publication types [G.3.1]
1not2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

AN o R

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

Excluded study designs and publication types [G.3.1]
1 not2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

AN I ol

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

Stopping antihypertensives search terms [G.4.6, line 36]

Excluded study designs and publication types [G.3.1]
1not2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

AN o R

Embase search terms

1. Stopping antihypertensives search terms [G.4.6, line 35]

Excluded study designs and publication types [G.3.1]
lnot2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

S L I o
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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
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*
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=lor2or3ord4or5or6or7or8

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=10or 11 o0r 12 or 13

15. cs=9 and 14

Date parameters: Inception — 03 December 2014
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Stopping treatment: bisphosphonates

Economic searches were conducted in Medline, Embase, and NHS EED and HTA databases via the
CRD interface.

Medline search terms

Stopping bisphosphonates search terms [G.4.7, line 20]

Excluded study designs and publication types [G.3.1]

1not2

Limit 3 to English language

Study filter HE (G.3.4)

AN o R

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 not2

4, Limit 3 to English language

5. Study filter HE (G.3.4)

6. 4and5
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

#H4. 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
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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

Stopping statins search terms [G.4.8, line 26]

Excluded study designs and publication types [G.3.1]
1not2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

AN o e

Embase search terms

1. Stopping statins search terms [G.4.8, line 26]

Excluded study designs and publication types [G.3.1]
1 not 2

Limit 3 to English language
Study filter HE (G.3.4)
4and5

Date parameters: see Table 21

SN A I ol

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

H4. 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

National Guideline Centre, 2016
121



Multimorbidity: clinical assessment and management
Literature search strategies

#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=1or2

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=4or5or6or7

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

comorbidity/

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

1
2
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. (eurogol* or eq5d* or eq 5%*).ti,ab.

8. 6and 7

9. Excluded study designs and publication types [G.3.1]
10. 8not9

11. Limit 10 to English language

Date parameters: see Table 21

Embase search terms
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*comorbidity/

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

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

PR IN e

(multidisease? or multi-disease? or (multiple adj (ill* or disease? or condition? or syndrom* or

disorder?))).ti,ab.

((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.

or/1-5

(euroqgol* or eq5d* or eq 5%*).ti,ab.

6and7

O |® N

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

exp aged/

(elder* or old* or aged or geriatric* or senior* or pensioner*).ti,ab.

or/1-2

residential facilities/ or homes for the aged/ or exp nursing homes/

((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab.

4or5

3and 6

Excluded study designs and publication types [G.3.1]

O IR N | s W IN e

7 not 8

,_\
©

Limit 9 to English language

=
=

Study filter QOL (G.3.5)

,_\
N

10 and 11

Date parameters: see Table 21

Embase search terms

1. exp aged/

(elder* or old* or aged or geriatric* or senior* or pensioner*).ti,ab.

or/1-2

assisted living facility/ or nursing home/ or residential home/

home for the aged/

((care or residential or nursing or respite) adj (home* or facilit*)).ti,ab.

or/4-6

3and7

O (R IN | kW N

Excluded study designs and publication types [G.3.1]

H
©

8 not9

=
=

Limit 10 to English language
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12.

Study filter QOL (G.3.5)

13.

11and 12

Date parameters: see Table 21

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. lor2

4, *life expectancy/

5. (mortality or survival or life expectanc*).ti,ab.

6. or/4-6

7. 3and?7

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

9. 7not8

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. 11or16

18. 10and 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. 130r19

21. 12 and 20

Date parameters: see Table 21
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H.1

H.1.1

Appendix H: Clinical evidence tables

Principles/Barriers of care

Principles of care

Table 23: Medicines Adherence

Guideline (ref id)
Aim

Population
Setting

Themes with
recommendation
S

Medicines Adherence

This guideline gives recommendations to clinicians and others on how to involve adults and carers in decisions about prescribed medicine

Adults, including those with co morbidities, learning disabilities or language and cultural differences

Across the NHS
Theme in guideline

1. Patient involvement
in decisions about
medicines

Recommendation(s)

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

2. Supporting adherence

3. Reviewing medicines

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.

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.

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)
Aim

Population
Setting

Themes with
recommendation
S

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 Healthcare professionals involved in prescribing, dispensing or reviewing medicines should ensure that there are

between healthcare robust processes for communicating with other healthcare professionals involved in the patient’s care.

professionals 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.

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.

Scope and Stakeholder Rigour of Clarity of Applicability: Editorial Overall
purpose: 89% involvement: 94%  development:92%  presentation: 92% 79y independence: assessment: 6
67%

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)

Polypharmacy Guidance (NHS Scotland)

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

Patients on multiple medications or is “frail” in a medical sense
Across the NHS
Theme in guideline Recommendation(s)

1. Reviewing medicines Patients with a 40-60% risk of emergency admission within the next 12 months (as per iISPARRA), 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).

High risk combinations should be avoided unless completely necessary, these combinations include: NSAID +
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Guideline (ref id)

Limitations

AGREE Il score

Applicability of
evidence

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 Gl effects when co-prescribing SSRIs & NSAIDs/aspirin.
Use metformin with caution in renal impairment and avoid if eGFG <30 ml/min.

No systematic search for evidence, some references included to support specific recommendations but no evidence that a systematic search was
conducted.

Scope and Stakeholder Rigour of Clarity of Applicability: Editorial Overall
purpose: 61% involvement: 72%  development: presentation: 50% 7% independence: assessment: 3
23% 17%

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)
Aim

Population
Setting

Themes with
recommendation
S

Guiding principles for the care of older adults with MM

To present the guiding principles for the clinical management of older adults with MM
Older adults with multiple chronic conditions

USA, community

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 (refid) Guiding principles for the care of older adults with MM
Elicit preferences only after the older adult with multimorbidity is sufficiently informed.
Interpreting the Question whether a study is applicable to the population in question.
evidence 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 Il score Scope and Stakeholder Rigour of Clarity of Applicability: 63%  Editorial Overall
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Guideline (ref id)

Applicability of
evidence

Guiding principles for the care of older adults with MM
purpose: 50% involvement: 72%  development: presentation: 92% independence: assessment: 4
42% 58%

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)

Aim

Population
Setting

Themes with
recommendation
S

Limitations
AGREE Il score

AHA/ACC/HHS Strategies to enhance application of clinical practice guidelines in patients with cardiovascular disease and comorbid conditions

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

US patients with cardiovascular disease and co-morbid conditions
USA, community
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.

No search for evidence was conducted, panel discussion by physicians only without any other disciplinary input.

Scope and Stakeholder Rigour of Clarity of Applicability: 8% Editorial Overall
purpose:56% involvement: 33%  development: 7% presentation: 42% independence: assessment: 2
67%
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Guideline (ref id)

Applicability of
evidence

AHA/ACC/HHS Strategies to enhance application of clinical practice guidelines in patients with cardiovascular disease and comorbid conditions

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)
Aim

Population
Setting

Themes with
recommendation
s

The Ariadne principles: how to handle multimorbidity in primary care consultations

To develop a set of principles for handling multimorbidity in primary care consultations

Patients with multimorbidity

Global, primary care consultations

Theme in guideline

Interaction assessments

Prioritisation & patient
preferences

Individualised

Recommendation(s)

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.

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.

We (clinicians) should generally be more conservative when introducing additional treatments, while at the same time
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Guideline (ref id)

Limitations

AGREE Il score

Applicability of
evidence

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.

No evidence search conducted but involves a well detailed semiformal consensus approach with many opportunities for feedback from primary
care physicians.

Scope and Stakeholder Rigour of Clarity of Applicability: 38%  Editorial Overall
purpose: 67% involvement: 56%  development: presentation: 75% independence: assessment: 5
48% 67%

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)
Aim

Population
Setting

Themes with
recommendation
S

Patient experience in adult NHS services: improving the experience of care for people using adult NHS services
To provide the NHS with clear guidance on the components of a good patient experience

Patients using adult NHS services

UK, NHS across all settings

Theme in guideline Recommendation(s)

Knowing the patient as Ask the patient about and take into account any factors, such as their domestic, social and work situation and their

an individual 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)

Limitations
AGREE Il score

Applicability of
evidence

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 For patients who use a number of different services ensure effective co-ordination and prioritisation of care to
relationships 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 Explore patient’s preferences about the level and type of information they want. Based on this, give the patient (and

autonomy their family members and carers if appropriate) clear, consistent, evidence-based, tailored information throughout all
stages of their care.

Discussing risks and Personalise risks and benefits as far as possible.

benefits with a patient 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.

Rigorous methodology,

Scope and Stakeholder Rigour of Clarity of Applicability: 67%  Editorial Overall
purpose: 100% involvement: development: presentation: 83% independence: assessment: 6
100% 94% 83%

Moderate very wide-ranging guideline with some recommendations of particular relevance to multimorbidity
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GET

Limitations

AGREE Il score

Applicability of

Table 29: 10M and DHHS meeting on making clinical practice guidelines appropriate for patients with multiple chronic conditions

I0M and DHHS Meeting on Making Clinical Practice Guidelines Appropriate for Patients with Multiple Chronic Conditions

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

Patients with multiple chronic conditions
USA, all settings

Theme in guideline Recommendation(s)

Improving stakeholder Guideline development should harmonize co-morbidity related content across guidelines created by different groups.

PIOCESS Guideline development panels should include appropriate expert representation for conditions other than the index
condition.

Strengthen substance Guidelines should take into account factors associated with adherence as a function of the number and types of

and content 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 Guidelines should be patient-centred rather than focused solely on the management of specific conditions.

patient-centeredness 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.

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.

Scope and Stakeholder Rigour of Clarity of Applicability: Editorial Overall
purpose: 78% involvement: 56%  development: 7%  presentation: 75% 12.5% independence: assessment: 3
17%

High, applicable to care of all patients with multimorbidity, about specific subset of care in the generation of guidelines and their use in these
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Guideline (ref id)
evidence

10M and DHHS Meeting on Making Clinical Practice Guidelines Appropriate for Patients with Multiple Chronic Conditions

patients.

Table 30: Medicines Optimisation

Guideline (ref id)
Aim

Population
Setting

Themes with
recommendation
S

Medicines Optimisation

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.

All adults in the NHS
NHS, UK
Theme in guideline

Identifying incidents

Medicines-related
communication systems
for transitions

Medication review

Self-management plans

Patient decision aids

Recommendation(s)

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.

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.

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.

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.

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)

Limitations

AGREE Il score

Applicability of
evidence

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.

Well documented NICE methodology, full process available online

Scope and Stakeholder Rigour of Clarity of Applicability: 63%  Editorial Overall
purpose: 78% involvement: development: presentation: 75% independence: assessment: 6
100% 96% 83%

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)
Aim

Population
Setting

Themes with

Depression in adults with a chronic physical health problem

The guideline makes recommendations for the treatment and management of depression in adults with a chronic physical health problem.
Patients with depression and a chronic physical health problem

UK, NHS, all care levels

Theme in guideline Recommendation(s)
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Guideline (ref id)
recommendation
s

Limitations

AGREE Il score

Applicability of
evidence

Depression in adults with a chronic physical health problem

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 If a patient’s chronic health problem restricts their ability to engage with a preferred psychosocial or psychological
for depression 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.

Well documented NICE methodology, full process available online

Scope and Stakeholder Rigour of Clarity of Applicability: 75%  Editorial Overall
purpose: 94% involvement: development: presentation: 78% independence: assessment: 5
100% 90% 42%

Moderate, specifically about patients who have multimorbidity but much defined subset of depression + chronic physical health problem.

S3|ge)} 9UIPIAS |BIIUID

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



6€T

9T0T "9J3U3) BUI[PIND [euoileN

H.1.2 Barriers of care

Table 32: Allen 2015

Study (ref id)
Aim

Population

Setting

Study design

Methods and
analysis

Themes with
findings

Limitations and
applicability of
evidence

Allen 20153

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

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)
Canada

44 interviews (25 with patients, 19 with health professionals); 2 focus groups (with physician, nurse, social worker, dietician); ethnographic study

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.

Patient decision making —embedded in uncertainty

e 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
e Participants cited support from family, friends and health professionals in decision making
Systematic assumptions about and impact on decision making

e Participants reported that specialists often only focused on 1 aspect of care

e Patients thought they had little support in making decisions about the complex interplay of their comorbidities

e Participants thought there was a lack of communication and coordination of care between health professionals

e Patients had a poor understanding about the complex interactions between their conditions

Very serious limitations
e Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis

e Research/design not rigorous - unclear how participants were selected
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Study (ref id)

Allen 20153
e 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
e Data not rich

Table 33: Bardach 2012

Study (ref id)
Aim
Population

Setting
Study design
Methods and
analysis

Bardach 20123

To explore primary care physicians perspectives on prevention counseling among patients with multimorbidity
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

Primary care, USA

Semi-structured interviews

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
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categories and emerging themes were identified. Resulting categories were compiled in a codebook. Discrepancies were discussed, codes clarified
and the codebook modified as needed.

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 | only spend a minute or two talking about these things with
them.” [primary care physician]; “Not enough [time spent discussing prevention]. | 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 | think we should work on it.” Like | 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, | know your knees hurt,
we’re going to work on this stuff, but | 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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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 | bring it up, | would say, now it depends on the patient, but to an overweight or an obese patient, | 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]

“l 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 | 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]

Serious limitations

Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis
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e Data collection not rigorous — interview methods changed after first 3 interviews; unclear who conducted interviews

Table 34: Coventry 2014

Study (ref id)
Aim

Population

Setting
Study design

Methods and
analysis

Coventry 20143
To evaluate patient and practitioner views about barriers to self-management in people with multimorbidity

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

Greater Manchester, England
1:1 semi-structured interviews

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 -
e 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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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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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.

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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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]...|
can’t go in and, you know, do that for them, so, | 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 ilinesses, 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: “/ 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, | 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)

e 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 | 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)

e  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. | 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)

e 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... | think health must come way down the list for these people.” (GP principal)

e 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 | don’t think that necessarily they would look at themselves as being that unusual for the area.” (GP principal,
deprived area)

Limitations and No serious limitations
applicability of e Researchers do not discuss reaching data saturation
evidence

Table 35: Cowie 2009
Study (ref id) Cowie 20093%*

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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implications for the future organisation care of long-term conditions
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%)
Primary care, England
Semi-structured interviews
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.
Longitudinal and relationship continuity
e 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 |
need to discuss with that particular doctor, like my doctor, Dr B, | said ‘No, | 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 | will have Dr whoever is available” [patient]
e “it's a very busy practice ... it's very difficult to get an appointment with him because he's the more popular one ... so | have to settle for
one of the other ones.” [patient]
e “when | got through eventually this morning, | wasn't able to see my own doctor but | didn't want to see anybody else ... | asked if it would
be possible to make an appointment for Monday, [but] no he's going on 2 weeks leave after today.” [patient]
e  “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]
e 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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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 | went there
and | 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 ... | was really annoyed ... | 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 | wasn't having, | had no medication. He said they should
have put you on medication all the time. | said no, | was never on medication.” [patient, after heart surgery]

“I'm due for an operation, and the doctor said [that] to me 2 months ago ... | said ‘Well, what happens then, will | get an appointment off

you?’ He said, ‘Oh no, the next person you'll hear from is the surgeon’. Now | 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 | 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, | 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 | was up then the end of January for the renal clinic again and they hadn't got it again.” [patient]

“...when | 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. | know at one point | went up to [the hospital] and | had 2
things wrong with me, | had haemorrhoids and | had arthritis, and | thought | was going to an arthritic clinic ... but it wasn't, so | was quite
surprised by the examination!” [patient]

“At [the hospital] recently | 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 | said
‘Well, I've got a stent in there’. He said ‘No you haven't’. | said ‘I have’ ... And he said ‘Well, it's not on our records’ ... Anyhow, | was
looking through yesterday and | have got a stent in there because I've got the records here.” [patient]
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Limitations and No serious limitations

ap.p;hcablllty of e Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis
evidence

e Researchers do not discuss reaching data saturation

Table 36: Fried 2008
Study (ref id) Fried 2008%>*

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 Participants were recruited from sites selected to promote purposeful sampling by providing access to a population of older persons of diverse
analysis 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 25 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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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
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Themes with Recognition of competing outcomes
findings e 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. | took something but... | had such pain in my calf, so | was taken off whatever that
was. | think [my cholesterol] is 241, and I'm willing to live with that” [patient]
Shifting from disease-specific to global, cross-disease outcomes

e “l have been trying to convince my doctor that | don't need the cholesterol medication any longer, because it has zapped me of my
strength, and it is debilitating.” [patient]

e “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]

e “I never would like to take anything that would slow me down too much mentally.” [patient]

e  “You will have a stroke or a heart attack from your blood pressure but you won't be dizzy when you die. | think it doesn't even bear asking.
You have to be dizzy.” [patient]

e 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 | would go back to the thing that | fear most, being incapacitated and living, so | would choose
whatever would prevent that.” [patient]

Limitations and No serious limitations
ap'pc)jlicability of e Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis
evidence

e Researchers do not discuss reaching data saturation

Table 37: Gill 2014
Study (ref id) Gill 201443

Aim To explore the care challenges experienced by older patients with multimorbidity, their informal caregivers and family physicians
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Setting
Study design

Methods and
analysis

Gill 2014483

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
Canada

Semi-structured interviews

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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Gill 20143

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.

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. AlImost three-quarters of a year. Which | 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, | have frustrations if they don't follow up on tests.
Because | 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. ... | 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, | actually don't think | get anything from
her ophthalmologist. ... So | don't really know what's going on with her eyes and what's going on with her driving. And | 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 | put the plan together: ... I've got to do the carotid artery first. I've
got to do whatever | can about my lungs. ... It was (specialist's name) that | said this to, and he said that he had a plan. But | 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 | don't
know what the answer is. | 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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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 — | 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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Gill 2014483
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. | 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 | got on the table, when | 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 | said, too many cooks in the kitchen is sort of my frustration with her. Sometimes | think we're all sort of — | feel this
with the specialists. Like, the physiatrist orders another test and another thing and another. And for what purpose? You know, | 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 | get kyboshed. And then off we go into some — | think we're doing some biological agent now,
which is going to cause problems.” [physician]

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)
Aim

Population

Setting
Study design

Methods and
analysis

Jowsey 2009°¢3

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

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

Australia
Semi-structured interviews (patients and carers); focus groups (health professionals)

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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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.

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 | 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 | 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 | 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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Jowsey 2009°¢3
medication brand names could lead to patients unknowingly taking doses higher than prescribed, resulting in ill health, and that this could
go unnoticed.
e 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, | didn't want to take any [more] medication, so | went for diet, and diet control." [patient]
e Physicians said that patient honesty or recall/forgetfulness about which medications they were actually taking influences medication
compliance
e Several health care professionals indicated that medication management and non-compliance were particular problems with patients
with mental illness
e 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]
Serious limitations
e Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis
e Data not rich

Table 39: Koch 2015

Study (ref id)
Aim
Population
Setting
Study design

Methods and
analysis

Koch 20157%%

To conduct a systematic review of the literature on patient’s perceptions of barriers and facilitators to managing multiple chronic conditions
Adults (aged 18 years or older) with multimorbidity, n=426

England, Scotland, USA

Systematic review

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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Koch 20157%
subthemes under each.
Financial resources (7 papers)
e Patients reported financial resources to be a barrier to care for example, high cost of medications
Logistical challenges (7 papers)

e Need to see multiple providers in multiple locations (n=1)

e challenges to scheduling and coordinating medications (n=1)

e inadequate transportation (n=2)

e Lack of time (n=2)

Physical limitations (7 papers):
e For example, inability to exercise (n=1); pain (n=1); fatigue (n=1)
Lifestyle changes (5 papers):
e symptoms affected participants’ ability to work and work-related stress (n=1)
e inability to function routinely in their daily lives as individuals, as well as with family and friends (n=3)
Emotional impact (8 papers):
e For example, depression (n=1); fear (n=2); “sense of giving up” (n=1)
o |ow self-efficacy and lack of control described as barriers to self-management
Informal support

e Support of family and social relationships (For example, financial, emotional, informational, behavioural) served as motivators for many
patients (7 papers)

e 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)

e 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)

e For example, difficulties reporting symptom and functional status changes to multiple providers from different specialties (n=6)
e 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 Very serious limitations

applicability of e Data not rich — sufficient data is not presented to support the finding, nor does the presented data illustrate the findings well.
evidence

e Findings and conclusions not convincing — the findings are vague, unclear, and unsupported by data

Table 40: Schoenberg 2011

Study (ref id) Schoenberg 20111%%!
Aim To improve understanding of how vulnerable rural residents experience and manage several simultaneously occurring chronic health conditions
Population n=20

90T '943U3) BUI[dPIND [euoileN

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%)

191

White 95%

annual income less than $10000 65%
Unemployed 100%

Rural

Inclusion criteria: age 41 or over, diagnosis of 2 or more chronic ilinesses; indicating having “just enough money to get by” or “not enough money
to make ends meet”:

Setting USA
Study design Interviews
Methods and Consecutive sampling. The interviewer visited the clinic, sat in the waiting room until a receptionist quickly reviewed the patient’s chart to

analysis 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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Schoenberg 2011191
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

Multifaceted challenges of multimorbidity

e 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]

e Some participants expressed concern that the treatment for 1 condition might be detrimental to another condition, especially in meeting
dietary and medication requirements

e Conflicting regimens, difficulty with recall, and the need for correct timing of numerous medications

e “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]

e Depression impacting on ability to self-manage: “Sometimes | forget (my medicines) and | think, ‘well did | take that today?’ | have to sit
and think if | took that or not and then you’re afraid to take it.” [patient
Role of community
e 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”
No serious limitations
e Researchers have not considered their own role, potential bias or influence during the design, data collection and analysis

e Researchers do not discuss reaching data saturation
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Table 41: Sinnott 2013

Sinnott 20131

To synthesise the existing published literature on the perceptions of general practitioners (GPs) or their equivalent on the clinical management of
multimorbidity

GPs, n=275

Belgium, England, Germany, Ireland, Scotland, The Netherlands, USA

Systematic review and meta -ethnographic synthesis

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)

Disorganisation and fragmentation of healthcare

e 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

e 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
e Clinical guidelines are ‘generally written for sole conditions’ and do not account for ‘the unique circumstances of each patient’ (n=2)
e  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
e 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)
e 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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Limitations and
applicability of
evidence

Sinnott 20131

e 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

e importance of eliciting patient's preferences was widely acknowledged, but GPs had difficulties doing this in practice (n=2)

e 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)

e 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)

e 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)

No serious limitations
e Data not rich — data presented does illustrate findings well

Table 42: Townsend 2003

Study (ref id)
Aim

Population

Setting
Study design

Methods and
analysis

Townsend 20032%; Townsend 2008211
To examine attitudes towards drug use among middle aged respondents with high levels of chronic morbidity.
n=23

Adults (aged 50 years or over) with multimorbidity (4 or more chronic conditions)
Male/female ratio: 10:13

Scotland
43 semi-structured interviews

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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Townsend 2003?%; Townsend 2008'%!

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 symptomes.

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.

Control of symptoms and self-management strategies
e 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 | think I'm getting on top of things something else smashes ... my life is turned upside down”
[patient]

GP consultation as a last resort

e Participants described using GPs as “a last resort”, that is, only when symptoms were severe, unpredictable, ongoing and resistant, or for
unstable conditions: “l only go if | 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 | was in real bad pain or very, very sick ...” [patient]

Medical monitoring

e 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)

e “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 | am, to
check how | am because of the ongoing things not only the MS ...” [patient]

e [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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evidence

Townsend 2003%%; Townsend 200821

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 | 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 | 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 | want to do and how | 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 | 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 | went “I've got a sore neck”. | think maybe once | did and he said: “Ehm just wear and tear”. You know, without examining or
anything: “Just wear and tear” but of course | 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 | take in the morning; | 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? | certainly don't, but | know I've got to because of the strokes and the high blood pressure. |
have to, | know | have to, take medication; | couldn't survive without it.” [patient]

“.... 1would 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]

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 43: Williams 2004A

Study (ref id)
Aim

Population

Setting
Study design

Methods and
analysis

Themes with
findings

Williams 2004A*305
To investigate perceptions of quality of care by patients experiencing comorbidities who required an acute hospital stay

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

Discharged from acute care, Australia

Semi-structured interviews, 1:1

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.
Poor continuity in the care of comorbidities
e 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
e 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
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Williams 2004A13%

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 | wasn’t his patient at the moment, | was a surgeon’s patient.” [patient];
“As | 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]

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

H.2.1

Identification

Unplanned hospital admissions

Table 44: Abbatecola 20114

Number
Study of
type patients
Prospecti Total
ve n=3043
cohort
Develop
ment
n=1533
Validatio
n n=1510

Patient characteristics

Older adults (aged 70 or
older; mean age 8116
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

Risk tool

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

Outcome measures

Validation cohort, HOPE score >4

Sensitivity
Specificity
AUC

Length of
Effect sizes follow-up
2 year
88.2
16.7
0.60
(0.56-0.63)

Validation cohort, HOPE score >8

Sensitivity
Specificity
AUC

65.6
55.0

0.60
(0.56-0.63)

Country
Italy

Source
of
funding

Italian
National
Research
Centre
on Aging

Comments

Risk of bias
- low
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Number
Study of
type patients  Patient characteristics

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%

Table 45: Boeckxstans 20151

Number
Study of
type patients  Patient characteristics
Prospecti n=560 Older adults (aged 80-
ve 101 years; mean age
cohort 84.7£3.7), community-
dwelling

Risk tool
frail/vulnerable).

Risk tool

Cumulative Iliness
Rating Scale (CIRS)

Rates 14 body systems

Length of

Outcome measures Effect sizes follow-up

Outcome Length of

measures Effect sizes follow-up

Cumulative lliness Rating Scale 3 year

(CIRS) >3

Sensitivity 61.4

Specificity 59.3

Country

Country

Belgium

Source
of
funding

Source of
funding

Fondation
Louvain

Comments

Comment
S

Risk of
bias —
high due
to sample
size and
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Study
type

Number
of

patients  Patient characteristics

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 (BFcso+)
study.

Exclusion criteria: known
severe dementia; in
palliative care; medical
urgency

Hospitalisation 50.9%

Table 46: Clegg 2016275276

Study
type
Retrospe

Number

of

patients  Patient characteristics
Total Older adults (aged 65 to

Risk tool

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.

Risk tool

Electronic frailty index

Outcome

measures Effect sizes

AUC 0.61
(0.57-0.66)

Unweighted Disease Count >3

Sensitivity 66.7

Specificity 53.5

AUC 0.63 (0.58-0.67)

Outcome measures Effect sizes

Moderate and above, internal cohort,

Length of
follow-up

Length of
follow-up

1year, 3

Country

Country
UK

Source of Comment

funding S
participan
t flow

Source

of

funding Comments

Governm  Risk of bias
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Study
type
ctive
cohort

Number
of
patients
n=93154
1

Develop
ment
n=20781
4

Internal
validatio
n
n=20772
0

External
validatio
n
n=51600
7

Patient characteristics

95; mean age 7517
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

Risk tool
(eF1)

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

Source
Length of of
Outcome measures Effect sizes follow-up  Country funding
3 years — sensitivity 0.26, specificity years ent

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 R%0.05

Comments
- low
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type patients  Patient characteristics

Table 47: Coleman 19982

Study Number  Patient characteristics
type of

patients
Prospecti n=2174 HMO Enrolees 65 years
ve and older (mean age not
cohort reported)

61% female

Participants selected

Risk tool

disease, urinary
incontinence, urinary
system disease, visual
impairment, weight
loss and anorexia.

Non-weighted tool,
convertedtoOto 1
scale and categories
of fit, mild frailty,
moderate frailty and
severe frailty defined
by quartiles using the
99 centile as the
upper limit.

Risk tool

Pra (administered and
self-report)

Outcome measures Effect sizes

External cohort, 3 year — C statistics
0.69, pseudo R? 0.02

Internal cohort, 1 year — C statistics
0.66, pseudo R? 0.03

External cohort, 1 year — C statistics
0.71, pseudo R?0.02

Outcome Effect sizes
measures

Pra 0.694%
administrative  (0.014)
AUC (SE)

Pra self-report  0.696%
AUC (SE) (0.014)

Length of

follow-up

Length of
follow-up

4 years

Country

USA

Country

Source
of
funding

Source of
funding

Robert
Wood
Johnson
Foundatio
n

Comments

Comments

Risk of bias
— high due
to sample
size/partici
pant flow
and
analysis
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Study
type

Number
of
patients

Patient characteristics

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 22 admissions:
not reported

Table 48: Daniels 2012322

Study
type
Prospecti
ve cohort

Number
of
patients

n=430

Patient characteristics

Older adults (aged 70 or
older), community-
dwelling

Age 70-74: 36.3%
Age 75-79: 36.3%
Age 280: 27.4%

Risk tool

Risk tool

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)

Outcome
measures

Outcome
measures

Sensitivity
Specificity
AUC
PPV
NPV

Effect sizes

Effect sizes
52 (40-64)

55 (50-60
54 (46-61
20 (15-26

)
)
)
84 (79-89)

Length of Country
follow-up
Length of
follow-up Country
1 year The
Netherla
nds

Source of
funding

Source
of
funding

Stichting
Innovati
e
Alliantie
and

Zuyd
Universit
y of
Applied

Comments

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
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Study
type

Number
of
patients

Patient characteristics
Male/female ratio 4:6

Education
none/primary: 35.7%

Income <900: 18.7%

Disability, Groningen
Activity and Restriction
Scale (GARS): mean
24.919.3

Groningen Frailty
Indicator (24): 46.3%
Dutch Tilburg Frailty
Indicator (25): 40.2%
Sherbook Postal
Questionnaire (22):
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%)

Risk tool

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)

Sherbook Postal
Questionnaire

6 items: physical (4 items);
social (1 item); cognitive
(1 item)

Outcome
measures

Sensitivity
Specificity
AUC
PPV
NPV

Sensitivity
Specificity
AUC
PPV
NPV

Length of
Effect sizes

53 (41-64)
65 (60-70)
60 (52-67)
24 (18-32)
87 (82-90)

76 (65-85)
44 (39-49)
60 (53-67)
22 (17-28)
90 (84-94)

follow-up Country

Source
of
funding

Sciences

Comments
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91

Length
Number of
Study of follow- Source of
type Patient characteristics Risk tool Outcome measures Effect sizes funding Comments
Retro Sample of elderly people Probability of Pra: Ministry of  Risk of bias
specti (65+) from the Valencian Repeated Admission _ Science and —high due
. . ROC statistic 0.67 . .
ve region of Spain. (Pra) Innovation,  to analysis
cohor Sensitivity 54% through the
t . ; Spanish
Mean age: 74.76 years (SD  Weighted score, 8 Specificity 81% etlone
6.54). items: age, sex, self-
perceived health, CARS: R+D+l Plan
Male/female ratio: 58% num.be.r of hospltal ROC statistic 0.69
- admissions in
previous year, Sensitivity 64%
number of physician . .
Patients were recruited Specificity 64%

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

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,
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Study
type

Number
of
patients

Patient characteristics
in following year 15%

Table 50: Donnan 20083¢%3¢¢

Study
type
Retro
specti
ve

Number
of
patients

90,879
used for
the

Patient characteristics

All subjects 40 years or

older in the Tayside region
of Scotland, registered with

Risk tool

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.

Risk tool

Predicting Emergency
admissions Over the
Next Year (PEONY)

Outcome measures Effect sizes

Outcome measures Effect sizes

Accuracy of risk tool for predicting
emergency hospital admission in the
follow up year

Length
of
follow-

up

Length
of
follow-
up

1 year
for
validati

Country

Country
UK

Source of
funding

Source of
funding
Unrestricte
d local NHS
trust grant

Comments

Comments
Risk of bias
— high due
to
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Study
type
cohor

Number
of
patients
validation
portion
of the
study.

Patient characteristics
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

Risk tool

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

Outcome measures
Discrimination (c) —
Area under ROC
curve plotting the
sensitivity and 1 —
specificity for
different thresholds
of the tool.

Raw diagnostic data
at different
thresholds for
calculation of
discrimination score
above

Cut off >50

Cut off >46

Cut off >37

Effect sizes
0.79

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%

Length
of
follow-
up

on
portio
n
(implie
d)

Country

Source of
funding

Comments
outcome,
analysis

Split half
validation
study.

Validation
portion of
the study
poorly

described.

No reports
of blinding
of assessors
to
algorithm
score.
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Study
type

Number
of
patients

Patient characteristics

Table 51: Hippisley-Cox 2013583

Study
type
Prosp
ective
open
cohor
t

Number
of
patients

Q

Research
validation
cohort, n

1340622

Patient characteristics

Primary care patients, aged
18-100 years old.

Male to female ratio 51:49

Uses routinely collected
data from general practice

Risk tool

Risk tool

QAdmisssions

Includes:
demographic
variables; lifestyle
variables; chronic
diseases; medication

Outcome measures
Cut off >32

Cut off >23

Cut off >20

Outcome measures

Effect sizes
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%

Effect sizes

QRes cohort, HES-GP linked data,

women
ROC statistic

Pseudo R? (%)

0.773
(0.771 to
0.774)

40.6
(40.2 to

Length
of
follow-

up

Length
of
follow-
up
2 years

Country

Country
UK

Source of

funding Comments

Source of
funding Comments

The North Risk of bias
East —low
London

Commissio

ning

support

group; The
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08T

Length
Number of
Study of follow- Source of
type patients  Patient characteristics Risk tool Outcome measures Effect sizes up Country funding Comments
CPRD linked to hospital episode use; clinical values; 40.9) National
validation data laboratory test School for
cohort, n results; emergency Primary
= Development cohort: open admissions in the year  qRes cohort, HES-GP linked data, Care
2475360  cohort design, patients before study entry. men Research
registered with eligible ROC statistic 0.776
practices drawn from (0.774 to
January 2010 and 0.778)
December 2011. Pseudo R? (%) 426
(42.2 to
Validation cohort: open 42.9)
cohort design, patients
registered with eligible
practices drawn from QRes cohort, GP data alone, women
January 2010 and
December 2011. ROC statistic 0.764
(0.762 to
0.766)
Used V.35 of the
QResearch database, a Pseudo R? (%) 37.3
large validated primary (37.0to
care electronic database 37.8)

containing health records
of 13 million patients

registered from 600 QRes cohort, GP data alone, men

general practices. Practices ROC statistic 0.769
and patients are nationally (0.767 to
representative. Additional 0.771)
vallda?tlon cohqrt fr.om 343 Pseudo R? (%) 395
practices contributing to

the Clinical Practice (39.1to

39.9)
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Study
type

Number
of
patients

Patient characteristics Risk tool
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

Outcome measures

Length

of

follow-
Effect sizes up

CPRD, HES-GP linked data, women

ROC statistic

Pseudo R? (%)

0.771
(0.770 to
0.773)
40.5

(40.2 to
40.8)

CPRD cohort, HES-GP linked data,

men
ROC statistic

Pseudo R? (%)

0.772
(0.771 to
0.774)
41.9

(41.6 to
42.2)

CPRD cohort, GP data alone, women

ROC statistic

Pseudo R? (%)

0.764
(0.763 to
0.766)
37.6

(37.3 to
37.9)

Country

Source of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool

Outcome measures Effect sizes

CPRD cohort, GP data alone, men
ROC statistic 0.767

(0.765 to
0.768)

Pseudo R? (%) 39.2

(38.9to
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%

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

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%

Length
of
follow-

up

Country

Source of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool

Outcome measures
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%

Sensitivity 58

Specificity 82

QRes cohort, GP data alone risk
>12%

Sensitivity 40

Effect sizes

Length
of
follow-

up

1 year

Country

Source of
funding

Comments
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Study
type

Number
of
patients Patient characteristics Risk tool

Table 52: Jensen 20015%°

Study
type

Prosp
ective

Number

of

patients  Patient characteristics Risk tool
n=386 Rural, older persons in a Pra

Medicare managed-risk

Outcome measures Effect sizes

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
Outcome
measures Effect sizes

Complete Pra Score:

Sensitivity 52.0

Length

of

follow- Source of

up Country funding
Length of Source of
follow-up Country funding
1year USA Robert

Wood

Comments

Comment
S

Risk of
bias —
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981

Number
of
patients

Patient characteristics
health plan

Number of admissions: not
reported

Table 53: Mazzaglia 2007%%°

Study
type
Popul
ation-
based
cohor
t

Number
of
patients

Total
n=5396

Develop
ment
n=2470

Validatio
n n=2926

Patient characteristics

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%

Outcome

measures Effect sizes

71.3

Risk tool

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 75 percentile (0.30)
was considered to
represent high risk.

Specificity

Outcome

Risk tool measures Effect sizes

Unnamed Development cohort

AUC 0.68
Included: age; sex; (0.66-0.71)
hospitalisations in past
6 months; >5
prescriptions; ‘number
of positive responses to
screening
questionnaire’

Validation cohort

AUC 0.67

(0.65-0.70)

Length of
follow-up

Length of
follow-up

15 months

Country

Country
Italy

Source of
funding
Johnson
Foundatio
n

Source of
funding

Agency for
Regional
Healthcare
Services,
Departme
nt of
Health,
Rome,
Italy

Comment
s

very high
due to
sample
size/parti
cipant
flow and
analysis

Comments

Risk of bias
— high due
to analysis
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Table 54: Ritt 20153

Study Number

type of
patients

Prosp n=307

ective

cohor

t

Patient characteristics

Older adults (aged 65 years
or over), inpatients
admitted to a geriatric ward

Number of unplanned
hospital admission: not
reported

Table 55: Schneeweiss 200187

Number
Study of
type patients
Popul n=141,16
ation- 1
based
cohor
t
study

Patient characteristics

Older adults (aged 65 years
or older; mean age
75.416.7) 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

Risk tool

Clinical Frailty Scale

Frailty Phenotype

Risk tool

Chronic Disease Score
(CDS-1)

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;

Outcome
measures

Unplanned
hospital
admission
AUC
Unplanned
hospital
admission

AUC

Outcome
measures

C-statistic

C-statistic

Effect sizes

0.569
(0.502-
0.636)

0.5 (0.432-
0.568)

Effect sizes
0.590

0.605

Length of
follow-up

6 months

Length of
follow-up

1 year

Country

Germany

Country

Canada

Source of
funding

Robert
Bosch
Foundatio
n

Source of
funding

Drug
Information
Association,
Pennsylvani
a, and
Pharmacare,
Ministry of
Health of
British
Columbia.
Author
supported
by grants
from
Deutsche

Comments

Risk of bias
— high due
to analysis

Comments

Risk of bias
— high due
to sample
size/partici
pant flow
and
analysis
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Study
type

Number
of
patients

Patient characteristics

channel blocker from 1995-
1997

Number of emergency
hospital admissions: not
reported

Risk tool

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
iliness; bipolar disorder;
anxiety and tension

Deyo CCI
(uses ICD-9-CM codes)

Deyo CCl (calculated
using ICD-9 codes from
hospital discharge)

D’Hoore CCI
(uses ICD-9-CM codes)
D’Hoore CCI

(calculated using ICD-9
codes from hospital
discharge)

Romano CCI
(uses ICD-9-CM codes)

Romano CCI

Outcome
measures

C-statistic

C-statistic

C-statistic

C-statistic

C-statistic

C-statistic

Effect sizes

0.601

0.581

0.597

0.578

0.604

0.582

Length of
follow-up

Country

Source of
funding
Forschungsg
emeinschaft
and the US
Agency for
Healthcare
Research
and Quality
and by a
Pharmacoep
idemiology
Training and
Research
Grant,
Harvard
University,
Boston MA.

Comments
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Study
type

Number
of
patients

Patient characteristics

Table 56: Soong 2015!%

Study
type
Retro
specti
ve
obser
vation
al

Number
of
patients

n=20992
52

Patient characteristics

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.

Risk tool

(calculated using ICD-9
codes from hospital
discharge)

Ghali CCI

(uses ICD-9-CM codes)
Ghali CCI

(calculated using ICD-9

codes from hospital
discharge)

Risk tool
ED readmission (30 day)

CCl, 17-item (2012
version)

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

Outcome
measures

C-statistic

C-statistic

Outcome
measures

AUC

AUC

Length of
Effect sizes follow-up
0.577
0.560
Length
of
follow-
Effect sizes up
30
0.59 days
0.7

Country

Country
England

Source of
funding

Source of
funding

National
Institute for
Health
Research

Comments

Comments
Risk of bias
— high due
to analysis

S3|ge)} 9UIPIAS |BIIUID

JUsWaSeU_W pue JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



06T

90T '943U3) BUI[dPIND [euoileN

Study
type

Number
of
patients

Patient characteristics

Risk tool

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

Outcome
measures

AUC

Effect sizes

0.55

Length
of
follow-

up

Source of

funding Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool

min; 02 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/I; Creatinine
> 150 umol/l; Urea > 10
mmol/I; sodium < 135
mmol/l; Sodium > 145
mmol/l; Potassium < 3.0
mmol/l; Potassium > 5.5
mmol/I; Albumin < 35
g/l; Glucose > 10
mmol/I; Glucose < 3
mmol/l; Positive troponi

ED readmission (90 day)

Cardiovascular Health
Study (CHS) model

5 domains: nutritional

Outcome
measures

AUC

Effect sizes

0.52

Length
of
follow-

up

90
days

Country

Source of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool

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?

Avila-Funes

5 domains: nutritional

status; strength; energy;

mobility;
physical activity
Rothman

4 domains: mobility;
physical activity;
nutritional status;

Outcome
measures

AUC

AUC

AUC

Effect sizes

0.53

0.55

0.53

Length
of
follow-

up

Country

Source of
funding

Comments
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Length
Number of
Study of Outcome follow- Source of
type patients  Patient characteristics Risk tool measures Effect sizes up Country funding Comments
cognition
Frailty Index (FI) AUC 0.57

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 montbhs;
MMSE<24/30; Gait
speed; Grip strength;
Calf circumference; Mid
Arm circumference;
Difficulty with
concentration; Sleep
loss over worry
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Number
Study of
type patients

Table 57: Susser 2008*5°

Number
Study of
type patients
Retro n=520

Patient characteristics

Patient characteristics

Older adults (aged 65 years

Outcome
Risk tool measures
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 AUC
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.

Risk tool

Charlson Comorbidity  Self-report CCI

Outcome measures

Length

of

follow-
Effect sizes up

0.6
Length
of
follow-
Effect sizes up
5

Country

Country

Canada

Source of
funding

Source of
funding

The author

Comments

Comments
Risk of bias
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Study
type
specti
ve
cohor
t

Number

of
patients

Patient characteristics
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

Table 58: Wallace 2013?71

Study
type
Syste
matic
revie
w

Number
of
patients

n=8843

Patient characteristics

Community-dwelling older
people (aged 65 or older).

Five cohorts of participants
from three studies

Risk tool

Index (CCl), self-
report and
administrative
versions

Risk tool

Pra

AUC (95% Cl)  69.7% (SE

2.8%)

Length
of
follow-
Outcome measures Effect sizes up
AUC (95% Cl) 0.64 month
(0.58-0.69) Z ;fter
Administrative CCI visit
AUC (95% ClI) 0.65
(0.59-0.70)
Outcome Length of
measures Effect sizes follow-up
Hospital admissions (variation  Boult
between studies in how this 1995, 4
was reported) years

Mosley

Country

Country

UK,
Germany,
Switzerland,
USA

Source of
funding Comments
was funded - high due
by a to sample
summer size/partici
research pant flow
bursary for  and
health analysis
professiona
| students
from the
McaGill
Faculty of
Medicine
Source of
funding Comments
Health Pra (Pacala)
Research Risk of bias
Board of — high due
Ireland to analysis
through
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Number
Study of
type patients

Patient characteristics
(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%)

Risk tool

Outcome
measures

Sensitivity

Specificity

Effect sizes
12% (Cls
10.5-13.6%)

96% (Cls
95.8-96.7%)

Length of

follow-up  Country
2009, 1

year

Wagner
2006

Source of
funding
the HRB
Centre for
Primary
Care
Research
under
grant
HRC/2007
1

Comments

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
gsin
relation to
internal
validity
related to
blinding,
and no
study
specifically
reported
whether
the
outcome
assessors
were blind
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L6T

Number
of
patients

Patient characteristics

Table 59: Wallis 2015?73

Study
type

Retro
specti
ve
obser
vatio
nal

Number
of
patients

n=5764

Patient characteristics

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

Risk tool

Risk tool

Ccl

CHSA Clinical Frailty
Scale

7-item

Outcome
measures

Outcome
measures

AUC

AUC

Effect sizes

Effect sizes

0.54 (0.52-
0.56)

0.54 (0.52-
0.56)

Length of
follow-up

Length of
follow-up

30 days

Country

Country

UK

Source of
funding

Source of
funding

Not stated

Comments
to the
original Pra
score,
though
outcomes
were
collected
from
automated
data sets
(e.8.,
Medicare
claims
databases)

Comments

Risk of bias
— high due
to analysis
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Number
Study of
type patients

Patient characteristics
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 201533

Study
type
Retro
specti
ve
cohor
t

Number
of
patients

n=2087

Frailty
phenoty
pe
n=1566
Simplifie
d frailty
phenoty
pe
n=1173
Frailty
Index
n=2087
Prognost
ic Frailty
Score

Patient characteristics

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%)

Risk tool

Risk tool
Frailty phenotype

5-item: unintentional
weight loss, low grip
strength, self-rated
exhaustion, low physical
activity

Simplified frailty
phenotype

3-item: unintentional
weight loss, inability to
rise from a chair 5 times
without the use of arms,
low energy level

Frailty Index

Outcome
measures

Outcome
measures

Sensitivity
Specificity
AUC

Sensitivity
Specificity
AUC

Sensitivity

Specificity

Length of Source of
Effect sizes follow-up  Country funding
Source
Length of of
Effect sizes follow-up  Country funding
9.9 3 year Australia US
93.8 National
Institute
0.52
of
Health,
South
Australia
n
S governm
98.9 ent,
0.51 Flinders
Universit
y, other
NGOs
23.8
88.1

Comments

Comments

Risk of bias
— high due
to
outcomes
and/or
sample
size/particip
ant flow
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661

Number
of
patients
n=1485

Patient characteristics
Simplified frailty phenotype
n=292 (28.4%)

Frailty Index n=513 (30.6%)

Prognostic Frailty Score
n=379 (29.8%)

Table 61: Zekry 2012B3%

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=444

Patient characteristics

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

Risk tool
39-item

Prognostic Frailty Score

9-items: aged 280 years,
male, low physical
activity (<4 hours per
week), comorbidity,
sensory deficit, calf
circumference <31cm,
IADL dependence, gait
problem, health
pessimism

Risk tool
ccl
CIRS-G

Rates 14 body systems
on a five-point severity
scale

ICED

Based on presence and
severity of 15 medical
conditions and 12

Outcome
measures

AUC

Sensitivity
Specificity
AUC

Outcome
measures

Pseudo R?

Pseudo R?

Pseudo R?

Effect sizes

0.56

58.6
58.3
0.58

Effect sizes

3.1
5.6

0.4

Length of

follow-up  Country

Length of

follow-up  Country

1year Switzerland

Source
of
funding

Source of
funding

Swiss
National
Science
Foundatio
n; Swiss
Foundatio
n for Aging
Research

Comments

Comments

Risk of bias
— very high
due to
sample
size/partici
pant flow
and
analysis
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Number

Study of

type patients

Table 62:

Patient characteristics
randomisation table.

Hospitalised once: 82
(18.5%)

Zeng 2014%

Number

Study of

type patients

Patient characteristics

Outcome
Risk tool measures
physical impairments,
using 2 subscales- IDS

and PIS scores

Kaplan scale Pseudo R?

14 medical conditions,
sum weight of each
disease

GIC Pseudo R?

Classifies patients into 4
classes of increasing
somatic comorbidity,
based on number of
diseases and severity of
diseases (based on IDS)

Chronic Disease Score Pseudo R?

(CDS-1)

30 classes of
medication; 6-point
scale rating, sum weight
of each category

Outcome

Risk tool measures

Length of
Effect sizes follow-up  Country
0.5
14.0
1.7
Length of
Effect sizes follow-up Country

Source of
funding

Source of
funding

Comments

Comments
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Study
type
Retro
specti
ve
cohor
t

Number
of
patients

Validatio
n cohort
n=13163

Patient characteristics

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

H.2.2 Health-related quality of life

Table 63: Fortin 2005a***

Study
type
Retro
specti
ve

Number
of
patients

n=238

Patient characteristics

Outcome

Risk tool measures
Quan CCI
(used ICD-10 codes)

(score 1 year before)

C-statistic

Quan cumulative CCI C-statistic

(score over 10 years)
Quan baseline CCI

(first CCI, within 10
year period)

C-statistic

Quan CCl trajectory: C-statistic
linear model (modelled

using growth curve

models to fit each

individuals’ CCI

measures using

available data in 10

year period)
Quan CCl trajectory: C-statistic

quadratic model

Adults (age 18 years or over; mean
age 59.0 +14.3 years) in primary
care

Risk tool Outcome measures
Cumulative Partial R?
lliness Rating

Scale (CIRS)

Effect sizes
0.647

0.649

0.647

0.646

0.647

Effect sizes

2.26% -
15.59°

Length of
follow-up

1 year

10 year

10 year

10 year

10 year

Length
of
follow-
up

6
months

Country
USA

Country

Canada

Source of
funding

Agency for
Healthcare
Research
and
Quality

Source of
funding

Fonds de la
Recherche
en Sante du

Comments

Risk of bias
- high due
to patient
selection,
sample
size/particip
ant flow
and analysis

Comments
Risk of bias
— high due
to sample
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Study
type
cohor
t

(a) p<0.05
(b) p<0.01

Number
of
patients

Patient characteristics

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

Table 64: Grimmer 201456

Study
type
Prosp
ective
cohor
t

Number
of
patients

Total
n=148

Patient characteristics

Aged 65 years and older, living
independently in the community
(mean age [95% Cl]: males 77.8
[75.9 — 79.7]; females 74.9 [73.4 —
76.4])

Male to female ratio 68:80

Risk tool

Functional
Comorbidity
Index (FCl)

Charlson
Comorbidity
Index

Risk tool

Hospital
Admission
Risk Profile
(HARP)

Outcome measures
RZ

Partial R?

Outcome measures
Low MCS at 1 month

Sensitivity

Specificity

AUC

Effect sizes
1.02-9.53°

0.002 —4.52°

Effect sizes

56.7%
(44.7-68.2)

44.6%
(33.0-56.6)

0.51
(0.42-0.59)

Length
of
follow-

up

Length
of
follow-
up
1&3
month
s post
recruit
ment

Country

Country

Australia

Source of
funding
Quebec and
Pfizer
Canada

Source of
funding

CNAHS
Partner
contributio
n to the
grant

Comments
size/partici
pant flow
and
analysis

Comments

Risk of bias
— high due
to sample
size/partici
pant flow
and
analysis
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Length
Number of
Study of follow- Source of
type patients Patient characteristics Risk tool Outcome measures Effect sizes up Country funding Comments

Low MCS at 3 months
Patients presented to the ED for the

) Sensitivity 44.8%
management of a medical problem (32.6-57.4)
for which they were discharged — —
directly from ED. Specificity 57.3%

(45.9-68.2)
Inclusion criteria: eligibility for the AUC 0.51
study was confirmed if they were (0.43-0.59)
not subsequently admitted to any Low or declining MCS over 2 months
hospital for any reason up to 1- (change over time)
week after recruitment. Sy 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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Length
Number of
Study of follow- Source of
type patients Patient characteristics Risk tool Outcome measures Effect sizes up Country 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 2016%7527¢

Study
type
Retrospe
ctive
cohort

Number
of
patients

Total
n=93154
1

Develop
ment
n=20781
4

Internal
validatio
n
n=20772
0

External
validatio
n
n=51600
7

Patient characteristics

Older adults (aged 65 to
95; mean age 7517
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

Risk tool

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,

Outcome measures Effect sizes

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 R? 0.04

Length of
follow-up

3 years

Country
UK

Source
of

funding Comments

Governm  Risk of bias
ent - low
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Number Source
Study of Length of of
type patients  Patient characteristics Risk tool Outcome measures Effect sizes follow-up  Country 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,
convertedtoOto 1
scale and categories
of fit, mild frailty,
moderate frailty and
severe frailty defined
by quartiles using the
99" centile as the

upper limit.
Table 66: Jones 2005
Number Source
Study of Outcome Effect Length of of
type patients Patient characteristics Risk tool measures sizes follow-up Country funding Comments

Prosp n=3736 Older adults (aged 65 CHSA Frailty Index AUC 0.75 5 years Canada National Risk of bias
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Number
Study of
type patients
ectiv
e
cohor
t

Patient characteristics

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.

Table 67: Rockwood 200534

Number
Study of
type patients
Prosp n=2305
ective
cohor
t

Patient characteristics

Older adults (aged 65
years or older),
community-dwelling

5 year follow up of
Canadian Study of
Health and Aging
(CSHA)-2.

Outcome Effect
Risk tool measures sizes
Frailty Index-Comprehensive Geriatric AUC 0.66
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
Outcome Effect
Risk tool measures  sizes
Cumulative lliness Rating Scale (CIRS) AUC 0.62
Rates 14 body systems on a four-point
severity scale
Modified Mini-Mental State Examination AUC 0.69

Examination in which a score of 77 or less
indicates cognitive impairment

Length of
follow-up

Length of
follow-up

5 years

Country

Country

Canada

Source
of
funding
Health
Researc
h
Develop
ment
Program
of
Canada

Source
of
funding

National
Health
Research
Develop
ment
Program
of
Health
Canada;

Comments
— 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

Comments

Risk of bias
— high due
to patient
selection,
sample
size/particip
ant flow
and analysis
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Number
Study of
type patients

Patient characteristics

Risk tool
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).

CSHA Function Scale

Scores patients on each of 12 ADLs (some
instrumental) as O (the patient is
independent in carrying out this ADL), 1
(needs assistance), or 2 (is incapable).
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.

CSHA-3 Clinical Frailty Scale

Ranges from 1(robust health) to 7
(complete functional dependence on
others).

Outcome
measures

AUC

AUC

AUC

AUC

Source

Effect Length of of

sizes follow-up  Country funding

0.70 Queen
Elizabeth
Il
Research
Foundati
on

0.80

0.72

0.75

Comments

NB: length
of follow-up
in study is
longer than
specified in
the protocol
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Table 68: Soong 2015’

Number
Study of
type patients Patient characteristics
Retro n=20992 Older adults (aged 65 years
specti 52 or over) with acute
ve emergency admission to
cohor any NHS provider
t

Used English Hospital
Episode Statistics (HES)
data from 1/1/12 to
31/12/12, scores coded at
discharge.

Outcome Effect Length of
Risk tool measures  sizes follow-up
CCl, 17-item (2012 version) AUC 0.62 1 year
Risk Index for Geriatric Acute Medical ~ AUC 0.50

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 umol/l;
Urea > 10 mmol/I; sodium < 135
mmol/l; Sodium > 145 mmol/l;
Potassium < 3.0 mmol/I; Potassium >
5.5 mmol/l; Albumin < 35 g/l; Glucose
> 10 mmol/l; Glucose < 3 mmol/I;
Positive troponi

Country
England

Source
of
funding

National
Institute
for
Health
Research

Comments
Risk of bias
— high due
to analysis
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Number Source
Study of Outcome Effect Length of of
type patients Patient characteristics Risk tool measures  sizes follow-up Country  funding Comments
Cardiovascular Health Study (CHS) AUC 0.57
model

5 domains: nutritional status;

strength; energy;

mobility;

physical activity

Study of Osteoporotic Fractures (SOF)  AUC 0.44
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?

Avila-Funes AUC 0.5

5 domains: nutritional status;

strength; energy;

mobility;

physical activity

Rothman AUC 0.45

4 domains: mobility; physical activity;
nutritional status; cognition

Frailty Index (FI) AUC 0.55

36-items: Chronic Obstructive
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Study
type

Number
of
patients

Patient characteristics

Risk tool

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.

Outcome
measures

AUC

Effect
sizes

0.65

Length of
follow-up

Country

Source
of
funding

Comments
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Table 69: Widagdo 201530

Study
type
Retro
specti
ve
cohor
t

Number
of
patients

n=2087

Frailty
phenoty
pe
n=1566
Simplifie
d frailty
phenoty
pe
n=1173
Frailty
Index
n=2087
Prognost
ic Frailty
Score
n=1485

Patient characteristics

Older adults (aged 70 years or over;
mean age 7716)

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%)

Risk tool

Frailty
phenotype

5-item:
unintentional
weight loss,
low grip
strength, self-
rated
exhaustion,
low physical
activity
Simplified
frailty
phenotype

3-item:
unintentional
weight loss,
inability to rise
from a chair 5
times without
the use of
arms, low
energy level

Frailty Index

39-item

Outcome
measures

Sensitivity
Specificity
AUC

Sensitivity
Specificity
AUC

Sensitivity
Specificity
AUC

Length of
follow-up

18.2 3 year
93.4
0.56

Effect sizes Country

Australia

6.7
98.3
0.56

35.5
85.8
0.61

Source
of
funding

us
National
Institute
of
Health,
South
Australia
n
governm
ent,
Flinders
Universit
y, other
NGOs

Comments

Risk of bias
— high due
to
outcomes
and/or
sample
size/particip
ant flow
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H.2.4

Number
of
patients

Patient characteristics

Life expectancy risk tools

Table 70: Abbatecola 2011

Study
type

Prosp
ective
cohor

Number
of
patients

Total
n=3043

Patient characteristics

Older adults (aged 70 or older;
mean age 8116 years), previously
hospitalised

Risk tool

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

Risk tool

Hospitalised
Older Patient
(HOPE) index

Outcome
measures

Sensitivity
Specificity
AUC

Outcome measures

HOPE score 24
Sensitivity

Specificity

Length of
Effect sizes follow-up  Country
76.2
54.8
0.66
Length
of
follow-
Effect sizes up Country
2year ltaly
95.3
15.8

Source
of
funding

Source of
funding

Italian
National
Research

Comments

Comments

Risk of bias
- low
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174X

Length
Number of
Study of follow- Source of
type patients Patient characteristics Risk tool Outcome measures Effect sizes up Country funding Comments
t Develop HOPE score >8 Centre on
ment Male to female ratio 47:53 Includes: Sensitivity 75 Aging
n=1533 functional Sty 48
Development cohort: consecutively ~ StatUs;
Validatio  admitted patient from January 2005 ~ cognitive AUC 0.67(0.57-
nn=1510  to December 2006 status; 07)
depression;
co-morbidity;
Validation cohort: consecutively basic and
admitted patient from January 2007 0 0o eo)
to December 2008. ADL; social
isolation;

Uses data from Hospital Network of  self-
the Italian National Research Centre  perceived
on Aging (INRCA). QoL

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)
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Table 71: Beland 2012

Study
type
Retros
pectiv
e
cohor
t

Number
of
patients

n=1494

Patient characteristics

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 222)

Table 72: Bernabeu-Wittel 2011A

Study
type
Prosp
ective
cohor
t

Number
of
patients

Total
n=1632

Develop
ment
n=757

Validatio

Patient characteristics

Adults (aged 18 or older; mean age
derivation 7919, validation 78.849.8),
with multimorbidity
(‘polypathological’; 2 or more chronic
conditions)

75% hospitalised
17.5% outpatient

Risk tool

Geriatric
Comorbidity
Score (GCS)

Derived from
prescription
claims data.

Risk tool

PROFUND
index

Includes:
age; clinical
(e.g.
neoplasia,
dementia,

Outcome
measures

C-statistic

Outcome
measures

AUC

Effect sizes
0.67
(0.57-0.7)

Effect sizes
0.70
(0.67-0.74)

Length of
follow-up

1 year

Length of
follow-up

1 year

Country

Canada

Country
Spain

Source
of
funding

Canadia
n
Institute
of
Health
Researc
h

Source
of
funding

Instituto
de Salud
Carlos
1,
Ministeri
ode
Sanidad

y

Comments

Risk of bias
— very high
due to
sample
size/particip
ant flow
and analysis

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
and analysis
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Study
type

Number
of

patients
n n=768

Patient characteristics
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 Il 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

Risk tool
disability
dyspnea,
delirium in
last hospital
admission);
laboratory
(haemoglobi
n), Barthel
Index;
caregiver;
number of
hospitalisatio
nsin past 12
months

Outcome
measures

Effect sizes

Length of
follow-up

Country

Source
of
funding
Consum
0, Spain

Comments
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LTC

Study
type
Prosp
ective
cohor
t

Number
of
patients

Number
of
patients

n=567

Patient characteristics

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

Patient characteristics

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

Risk tool

Risk tool

Cumulative
Illness Rating
Scale (CIRS)

Rates 14 body
systems on a
four-point
severity scale

Outcome
measures

Outcome
measures

Sensitivity
Specificity
AUC

Effect sizes

Effect sizes
67.2

53.2

0.61
(0.56-0.67)

Length of
follow-up

Length of
follow-up

3 year

Country

Country

Belgium

Source
of
funding

Source
of
funding

Fondatio
n
Louvain

Comments

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
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Number

Study of

type patients

Patient characteristics
period or

Part of BELFRAIL (BFcso+) 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

Longitudinal
cohort

Number of
patients Patient characteristics
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

Risk tool

Risk tool

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

Outcome
measures

Outcome
measures

Sensitivity

Specificity

Effect sizes

Effect sizes
60.49

100

Length of
follow-up

Length of
follow-up

4 years

Country

Country
USA

Source
of
funding

Source of
funding

National
Institute
on Aging,
The
Minnesota
Medical
Foundatio
n, The
University
of
Minnesota
Centre for
Urban and
Regional

Comments

Comment
s

Risk of
bias —
high due
to
analysis
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Number of

Study type patients

Table 75: Chan 2012

Study Number of
type patients

Patient characteristics
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.

Patient characteristics

Outcome

Risk tool measures Effect sizes

of diabetes
mellitus,
presence of
coronary heart
disease, and
availability of a
caregiver)

Outcome

Risk tool measures Effect sizes

Source of
funding
Affairs,
and the
Alfred P.
Sloan
Foundatio
n.

Length of

follow-up  Country

Length

of

follow-

up Country

Source of
funding

Comment
S

Comments
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Study
type

Prosp
ective
cohor

Number of
patients

Total n=1120

Derivation
n=585

Validation
n=535

Patient characteristics Risk tool

Older adults (aged 86-90 years; Unnamed

mean age derivation 85.617.7,

Yalidation _8_6.517.4), resident Included:

in care facility age; Barthel
Index;

Condition(s) number

(derivation/validation): hospitalisatio
Dementia 72%/75% nsin

Cerebrovascular disease DS ET

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

Outcome
measures Effect sizes
AUC 0.742

(0.703-0.788)

Length

of

follow-

up Country

2year Hong Kong,
China

Source of
funding

None
stated

Comments

Risk of bias
— high due
to patient
selection
and
analysis
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Table 76:

Study
type
Retro
specti
ve
cohor
t

Table 77:

Study
type
Retrospe
ctive
cohort

Chan 2014A
Number
of
patients Patient characteristics Risk tool
n=2050 Older adults (mean age 80.7+7.1 CCl, 1987
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%
Clegg 2016275275
Number
of
patients  Patient characteristics Risk tool
Total Older adults (aged 65 to  Electronic frailty index
n=93154  95; mean age 7517 (eF1)
1 years)

Includes: activity
Develop Male to female ratio limitation, anaemia,

Outcome Length of
measures Effect sizes follow-up  Country
Overall 1 year Hong
Kong,
AUC 0.68 China
(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)

Length of
Outcome measures Effect sizes follow-up  Country
Moderate and above, internal cohort, 3 years UK
3 years — sensitivity 0.37, specificity
0.88

Moderate and above, external

Source
of
funding

None
stated

Source
of
funding

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
and analysis

Comments

Governm  Risk of bias

ent

- low
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Study
type

Number
of
patients
ment
n=20781
4

Internal
validatio
n
n=20772
0

External
validatio
n
n=51600
7

Patient characteristics
45:55

Development and
internal validation
cohort: ResearchOne
database of GP
practices, randomly split

External validation
cohort: THIN database
of GP practices

Risk tool

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.

Outcome measures Effect sizes
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 R% 0.06

External cohort, 3 year — C statistics
0.75, pseudo R?0.02

Length of
follow-up

Country

Source
of
funding

Comments
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Study
type

Number

of

patients  Patient characteristics

Table 78: Daniels 2012

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=532

Patient characteristics

Older adults (aged 70 or older),
community-dwelling

Age 70-74: 36.3%
Age 75-79: 36.3%
Age 280: 27.4%

Male/female ratio 4:6

Education none/primary: 35.7%
Income <900: 18.7%

Disability, Groningen Activity and

Risk tool Outcome measures

Non-weighted tool,
convertedtoOto 1
scale and categories
of fit, mild frailty,
moderate frailty and
severe frailty defined
by quartiles using the
99t centile as the

upper limit.
Outcome

Risk tool measures
Groningen Sensitivity
Frailty Indicator Specificity

AUC
15 items,

PPV

focused on loss

of functioning NPV
in 4 domains:

physical (9

items),

cognitive (1

item), social (3

items),

psychological (2

items)

Dutch Tilburg Sensitivity

Effect sizes

Effect sizes
73 (44-91)
54 (50-58)
64 (50-77)
4 (2-8)

98 (96-99)

67 (39-87)

Length of
follow-up

Length of
follow-up

1 year

Country

Country

The
Netherla
nds

Source
of
funding

Source
of
funding

Stichting
Innovati
e
Alliantie
and

Zuyd
Universit
y of
Applied
Sciences

Comments

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
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Study
type

Number
of
patients

Patient characteristics

Restriction Scale (GARS): mean
24.949.3

Groningen Frailty Indicator (>4): 46.3%
Dutch Tilburg Frailty Indicator (25):
40.2%

Sherbook Postal Questionnaire (22):
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%

Table 79: Diez-Manglano 20153’

Study
type

prosp
ective
obser

Number
of
patients
n=465
(333
internal

Patient characteristics

Adults (mean age 80.9%8.9) with
multimorbidity (polypathological),
inpatients

Risk tool
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)

Sherbook Postal
Questionnaire

6 items:
physical (4
items); social (1
item); cognitive
(1 item)

Risk tool
PROFUND index

Outcome
measures

Specificity
AUC
PPV
NPV

Sensitivity
Specificity
AUC
PPV
NPV

Outcome
measures
Internal
medicine
AUC

Effect sizes
61 (56-65)
64 (50-78)
5 (2-8)

98 (96-99)

71 (42-90)
41 (37-46)
56 (42-71)
3 (1-6)

98 (94-98)

Effect sizes

0.725 (0.67 —
0.781)

Length of
follow-up

Length of
follow-up

1 year

Country

Country
Spain

Source
of
funding

Source
of
funding

Not
stated

Comments

Comments

Risk of bias
— high due
to analysis
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Study
type
vation
al

Number
of
patients
medicin
e, 132
acute
geriatric
unit)

Patient characteristics Risk tool
Includes: age;

Male/female ratio 45:55 clinical (e.g.
neoplasia,
dementia

Living i ing h 23.5% s

iving in nursing home b disability

dyspnea,

Mean number Of drugs 8.2+3.4 de”rium in |ast
hospital

Mean Charlson Index 3.812.1 admission);
laboratory

(haemoglobin),

Mean admissions in past 12 months
P Barthel Index;

2+1.3 .
caregiver;
number of

Inclusion criteria: polypathological hospitalisations

inpatients from internal medicine in past 12

departments and acute geriatric unit months

who attended consecutively between
1%t March and 30™" 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 Il
of the NYHAa scale (symptoms with
ordinary physical activity)

A.2. Ischemic heart disease (angina or
infarction)

Outcome
measures

Geriatrics
AUC

Effect sizes

0.546 (0.448-
0.644)

Length of
follow-up Country

Source
of
funding

Comments

$3|qe1 92UBPIAS [BDIUI]D

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



9¢c¢

90T '943U3) BUI[dPIND [euoileN

Study
type

Number
of
patients

Patient characteristics

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%, 6 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)

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

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%)

Risk tool

Outcome
measures

Effect sizes

Length of
follow-up Country

Source
of
funding

Comments
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Table 80: Jones 2005

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=3736

Patient characteristics

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.

Risk tool

CHSA Frailty
Index (FI)

70-item

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

Outcome
measures

AUC

AUC

Effect sizes
0.70

0.67

Length of
follow-up

5year

Country

Canada

Source
of
funding

National
Health
Researc
h
Develop
ment
Program
of
Canada

Comments

Risk of bias
— high due
to patient
selection,
sample
size/particip
ant flow
and analysis
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Table 81: Martinez-Velilla 2014

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=122

Patient characteristics

Older adults (75 years or older; mean
age 85.415.4), 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

Outcome
measures

Pseudo R? 7

AUC 0.64
(0.53-0.75)
CIRS, geriatric ~ Pseudo R? 2.4

adaption AUC
(CIRS-G)

Risk tool Effect sizes

CCl, 1987

0.54
(0.42-0.66)

Rates 14 body
systems on a
five-point
severity scale,
system scored
1 (no
impairment) -5
(life threating,
treatment of
no avail, poor
prognosis)

Index of Pseudo R? 4.5
Coexistent
Disease (ICED)

AUC 0.56

Based on (0.45-0.67)

presence and
severity of 19
medical
conditions and
11 physical
impairments,

Length of
follow-up

5 year

Country
Spain

Source
of
funding

None
stated

Comments

Risk of bias
— high due
to sample
size/particip
ant flow
and analysis
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Study
type

Number
of
patients

Patient characteristics

Outcome

Risk tool measures Effect sizes

using 2
subscales- IDS
and Functional
Severity (FS)
scores

Geriatric Index  Pseudo R? 16.1

of Comorbidity
(GIC) AUC 0.66

(0.56-0.76)

Classifies
patients into 4
classes of
increasing
somatic
comorbidity,
based on
number of
diseases and
severity of
diseases
(based on
Greenfield’s
IDS)

BISEP Pseudo R? 17.2

AUC 0.73
Included: high (0.63-0.82)
risk diagnoses;
albumin <3.5;
creatinine
>1.5;

dementia;

Length of
follow-up

Country

Source
of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Outcome
Risk tool measures Effect sizes
walking
impairment
Prognostic Pseudo R? 20.9
Index (PI) AUC 0.72

(0.62-0.83)
Includes: male

sex; number of
ADLs at
discharge;
congestive;
cancer;
creatine;
albumin

Length of
follow-up

Country

Source
of
funding

Comments
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Table 82: Mazzaglia 2007

Study
type
Prosp
ective
cohor
t

Number
of
patients

Total
n=5396

Develop
ment
n=2470

Validatio
n n=2926

Patient characteristics

Older adults (aged 65 and older;
mean age 75), community-dwelling

Sample derived from random
sampling of rosters of 98 PCPs

Risk tool

Unnamed

7-item
qguestionnaire
. Included:
age; sex;
hospitalisatio
nsin past 6
months; >5
prescriptions;
‘number of
positive
responses to
screening
guestionnaire

’

Outcome
measures

AUC

Effect sizes
0.75
(0.73-0.78)

Length of
follow-up

15 months

Country
Italy

Source
of
funding Comments

Agency Risk of bias
for — high due
Regional  to analysis
Healthca

re

Services,

Departm

ent of

Health,

Rome,

Italy
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Table 83: Min 2009

Study
type
Prosp
ective
cohor
t

Number
of
patients

508

Patient characteristics

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

Risk tool

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

Outcome
measures

Sensitivity (22)
Specificity (22)
Sensitivity (23)
Specificity (>3)
Sensitivity (24)
Specificity (>4)
Sensitivity (=5)
Specificity (>5)
Sensitivity (26)
Specificity (>6)
Sensitivity (27)
Specificity (27)
Sensitivity (28)
Specificity (=8)
Sensitivity (29)
Specificity (29)
Sensitivity (10)
Specificity (10)
AUC

Effect sizes
92

37

86

54

69

69

60

75

51

80

45

81

32

91

17

99

7

99

0.75 (0.71-0.8)

Length of
follow-up

Mean 4.5
years

Country

USA

Source
of
funding

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

Comments

Risk of bias
- low
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Study
type

Table 84: Ng 2012

Study
type
Prosp
ective
cohor
t

Number
of
patients

Number
of
patients

n=97258

Patient characteristics

Patient characteristics

Older adults (aged 65 or older;
mean age 76.1 years),
community-dwelling

Risk tool
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

Risk tool
VES-13
VES-13, score

model

Outcome
measures

Outcome
measures

AUC
AUC

Effect sizes

Effect sizes

0.77
0.74

Length of
follow-up

Length of

follow-up

2 years

Country

Country

USA

Source
of
funding

Source
of

funding

Comments

Comments

Risk of bias
—very high
due to
patient
selection,
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Study
type

Number
of
patients

Outcome

Patient characteristics Risk tool measures

Random sample of Medicare
beneficiaries. Survey with
telephone follow-up

Items scored on O-
10 scale, rather
than dichotomous

yes/no

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%)

Table 85: Pilotto 2008

Study
type
Prosp
ective
cohor
t

Number
of
patients

Total
n=1695

Develop
ment
cohort
n=838

Validatio
n cohort
n=857

Patient characteristics

Older adults (aged 65-100; mean age
development cohort 79.217.2,
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

Outcome
Risk tool measures

Multidimensi  AUC
onal

Prognostic

Index (MPI)

Defines 3
levels of risk
based on
clinical,
functional ,
cognitive,
nutritional
and social

Effect sizes

Effect sizes
0.751
(0.70-0.80)

Length of
follow-up

Length of
follow-up

1 year

Country

Country

Italy

Source
of
funding

Source
of
funding

Minister
o della
Salute,
IRCCS
Researc
h
Program
me

Comments
analysis

Comments
Risk of bias
— high due
to analysis
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9€¢

Number
of
patients

Patient characteristics
hospitalisation

Table 86: Radley 2008

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=43811

Patient characteristics

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

Outcome

Risk tool measures Effect sizes

parameters

Outcome
measures

C-statistic 0.72

Risk tool Effect sizes

Romano CCI

Used ICD-9-
CM codes to
assign
indicator flags
for common
chronic
conditions;
addition of Ml
to CCl

Length of
follow-up

Length of
follow-up

1 year

Country

Country
USA

Source
of
funding

Source
of
funding

National
Institute
on
Aging.
National
Institute
for
Arthritis,
Musculo
skeletal
and Skin

Comments

Comments

Risk of bias
— high due
to analysis
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Study
type

Number
of
patients

Patient characteristics

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

Table 87: Rockwood 2005

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=2305

Patient characteristics

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.

Risk tool

Clinical
Classification
Software (CCS)

Classifies ICD-
9-CM codes
into 259
categories

Risk tool

Cumulative
Iliness Rating
Scale (CIRS)

Rates 14
body systems
on a four-
point severity
scale

CSHA-3
Clinical Frailty
Scale

Outcome
measures

C-statistic

Outcome
measures

AUC

AUC

Effect sizes

0.76

Effect sizes
0.58

0.7

Length of
follow-up

Length of
follow-up

5 years

Country

Country

Canada

Source
of
funding
Diseases

Source
of
funding

National
Health
Researc
h
Develop
ment
Program
of
Health
Canada;
Queen
Elizabeth
Il

Comments

Comments

Risk of bias
— high due
to patient
selection,
sample
size/particip
ant flow
and analysis
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8€¢

Number Source
Study of Outcome Length of of
type patients  Patient characteristics Risk tool measures Effect sizes follow-up Country funding Comments
7 item Researc
h
Foundati
on
CSHA-3 AUC 0.69
Frailty Index
Counts 70
clinical
deficits,
including
functionality,
cognitive
impairment,
chronic
conditions
including

features of
mental illness

CSHA AUC 0.68
Function
scale

Scores the
patient on 12
ADLs/IADLs
as either 0
(patient is
independent
in carrying
out this ADL),
1 (needs
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Study
type

Number
of
patients

Patient characteristics

Outcome

Risk tool measures Effect sizes

assistance) or
2 (is
incapable)

CSHA rules- AUC 0.66
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

Length of
follow-up

Country

Source
of
funding

Comments

$3|qe1 92UBPIAS [BDIUI]D

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



Study
type

90T '943U3) BUI[dPIND [euoileN

ove

Number
of
patients

Patient characteristics

Table 88: Sancarlo 2011

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=4412

Patient characteristics

Older adults (aged 65-100; mean age
78.117.1 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

Risk tool

or having a
diagnosis of
dementia)

Modified
Mini-Mental
State
Examination
(3MS)

Score of 77 or
less indicates
cognitive
impairment

Risk tool
MPI

Defines 3
levels of risk
based on
clinical,
functional ,
cognitive,
nutritional
and social
parameters

Outcome
measures

AUC

Outcome
measures

AUC

Length of
Effect sizes follow-up
0.64

Length of
Effect sizes follow-up
0.7173 1 year

(0.6970-0.7375)

Country

Country
Italy

Source
of
funding

Source
of
funding

Minister
o della
Salute,
Italy;
IRCCS
Researc
h
Program
me;
National
Institute
of Aging,

Comments

Comments
Risk of bias
— high due
to analysis
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Study
type

Number
of
patients

Patient characteristics

Table 89: Sancarlo 2012

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=654

Patient characteristics

Older adults (aged 66-99; mean age
79.3416.5), 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

Outcome
Risk tool measures
Outcome
Risk tool measures
MPI AUC
Defines 3 C-statistic
levels of risk
based on
clinical,
functional ,
cognitive,
nutritional
and social
parameters

Effect sizes

Effect sizes
0.751
(0.697-0.806)
0.749
(0.698-0.801)

Length of
follow-up

Length of
follow-up

1 year

Country

Country
Italy

Source
of
funding
Baltimor
e, USA

Comments

Source
of

funding Comments

Risk of bias
— high due
to analysis

Minister
o della
Salute,
IRCCS
Researc
h
Program
me
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Table 90: Schneeweiss 2001

Study
type
Prosp
ective
cohor
t

Number
of
patients

n=14116
1

Patient characteristics

Older adults (aged 65 years or older;
mean age 75.416.7) 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

Outcome
measures

C-statistic

Effect sizes
0.659

Risk tool
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

Length of
follow-up

1 year

Country

Canada

Source
of
funding

Drug
Informat
ion
Associati
on,
Pennsylv
ania.
Pharmac
are,
Ministry
of
Health
of British
Columbi
a

Comments

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
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

Outcome
measures

C-statistic

Effect sizes

0.663

Length of
follow-up

Country

Source
of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Outcome

Risk tool measures Effect sizes

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

Length of
follow-up

Country

Source
of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool

Deyo CCI
(calculated
using ICD-9
codes from
hospital
discharge)
D’Hoore CCI
(uses ICD-9-
CM codes)
D’Hoore CCI
(calculated
using ICD-9
codes from
hospital
discharge)
Romano CCI
(uses ICD-9-
CM codes)
Romano CCI
(calculated
using ICD-9
codes from
hospital
discharge)
Ghali CCI
(uses ICD-9-
CM codes)
Ghali CCI

(calculated
using ICD-9

Outcome
measures

C-statistic

C-statistic

C-statistic

C-statistic

C-statistic

C-statistic

C-statistic

Effect sizes
0.656

0.675

0.651

0.696

0.657

0.649

0.618

Length of
follow-up

Country

Source
of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Table 91: Widagdo 201533

Study
type
Retro
specti
ve
longit
udinal

Number
of
patients

n=2087

Frailty
phenoty
pe
n=1566
Simplifie
d frailty
phenoty
pe
n=1173
Frailty
Index
n=2087
Prognost
ic Frailty
Score
n=1485

Patient characteristics

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%)

Outcome

Risk tool measures

codes from
hospital
discharge)

Outcome
measures

Sensitivity 20.9
Specificity 93.1
AUC 0.57

Risk tool

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

Effect sizes

Effect sizes

Length of
follow-up

Length of
follow-up

3 year

Country

Country
Australia

Source
of
funding

Source
of
funding

us
National
Institute
of
Health,
South
Australia
n
governm
ent,
Flinders
Universit
y, other
NGOs

Comments

Comments

Risk of bias
— high due
to outcome
and/or
sample
size/particip
ant flow
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Study
type

Number
of
patients

Patient characteristics

Risk tool
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

Frailty Index

39-variables:
Live alone,
Self-rated
health,
Arthritis,

Asthma,

History of
heart attack,

Hypertension,

Outcome
measures

Sensitivity
Specificity
AUC

Sensitivity
Specificity
AUC

Length of

Effect sizes follow-up

4.9
98.3
0.52

34.4
85.8
0.60

Country

Source
of
funding

Comments
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Study
type

Number
of
patients

Patient characteristics

Risk tool
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

Outcome
measures

Effect sizes

Length of
follow-up

Country

Source
of
funding

Comments
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6v¢

Number Source
Study of Outcome Length of of
type patients  Patient characteristics Risk tool measures Effect sizes follow-up Country 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

Table 92: Zekry 2012B

Study
type

Number
of
patients

Patient characteristics

Risk tool
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

Risk tool

Outcome
measures

Sensitivity
Specificity
AUC

Outcome
measures

Effect sizes

77.1
54.7
0.66

Effect sizes

Source
Length of of
follow-up  Country funding

Source
Length of of
follow-up  Country funding

Comments

Comments

$3|qe1 92UBPIAS [BDIUI]D

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



TS¢

90T '943U3) BUI[dPIND [euoileN

Study
type

Prosp
ective
cohor

Number
of
patients

n=496

Patient characteristics

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

Outcome
measures

Pseudo R?

Risk tool
CCl, 1987

CIRS-G Pseudo R?

Rates 14 body

systems on a

five-point

severity scale

ICED Pseudo R?

Based on
presence and
severity of 19
medical
conditions and
11 physical
impairments,
using 2
subscales- IDS
and Functional
Severity (FS)
scores

Kaplan scale Pseudo R?

14 medical
conditions,
sum weight of
each disease

Length of
Effect sizes follow-up
1.9 1 year

9.3

2.0

4.1

Country

Switzerla
nd

Source
of
funding

Swiss
National
Science
Foundati
on;
Swiss
Foundati
on for
Aging
Researc
h

Comments

Risk of bias
— very high
due to
sample
size/particip
ant flow
and analysis
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[4°74

Number Source
Study of Outcome Length of of
type patients  Patient characteristics Risk tool measures Effect sizes follow-up Country funding Comments

GIC Pseudo R? 8.8

Classifies
patients into 4
classes of
increasing
somatic
comorbidity,
based on
number of
diseases and
severity of
diseases
(based on IDS)

CDS-1 Pseudo R? 0.2

Medications
listed for
following
diseases:
coronary and
peripheral
vascular
disease;
epilepsy;
hypertension,
HIV; TB;
rheumatologic
conditions;
hyperlipidaemi
a;
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Study
type

Number
of
patients

Patient characteristics

Risk tool
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

Outcome
measures

Effect sizes

Length of
follow-up

Country

Source
of
funding

Comments
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Table 93: Zeng 2014

Study
type
Retro
specti
ve
cohor
t

Number
of
patients

Total
n=1412
4

Develop
ment
cohort
n=961

Validati
on
cohort
n=1316
3

Patient characteristics

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.

Risk tool

Quan CCI
(used ICD-10
codes)
(score 1 year
before)

Quan
cumulative
CCl

(score over
10 years)

Quan
baseline CCI
(first CClI,
within 10
year period)

Outcome
measures

C-statistic

C-statistic

C-statistic

Effect sizes
0.799

0.782

0.770

Length of
follow-up

1 year

10 year

10 year

Country
USA

Source
of
funding

Agency
for
Healthca
re
Researc
h and
Quality

Comments

Risk of bias
—very high
due to
patient
selection
and analysis
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Number

Study of

type patients

Reference

Study type and
analysis

Number of
participants

and characteristics

Outcome Length of
Patient characteristics Risk tool measures Effect sizes follow-up
Quan CCI C-statistic 0.77 10 year
trajectory:
linear model
(modelled

using growth
curve models
to fit each
individuals’
CCI measures
using
available data
in 10 year
period)

H.2.5 Polypharmacy: unplanned hospital admissions

Table 94: Pozzi 2010%°

Pozzi 2010°%°

Prospective cohort study
Cox proportional hazard regression models

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 265 years; community-dwelling; recorded in the City Registry Office of Dicomano, Italy

Country

Source
of
funding

Comments
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Reference

Prognostic
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Pozzi 2010%°
Exclusion criteria: living in a care facility

Recruitment/selection of patients: not stated

Polypharmacy (=5 drugs)

Hospitalisation (4-8 years) n= 634 (80.5%)
Polypharmacy (=5 drugs) — hospitalisation (4-8 years): unadjusted HR 1 (0.78 — 1.28)
Study attrition not reported.

Low

Table 95: Spector 2013114

Reference

Study type and
analysis

Number of
participants

and characteristics

Spector 2013114

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.

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

Prognostic
variable(s)

Outcomes and
effect sizes

Comments

Spector 2013114
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.

Polypharmacy (5-9 drugs)

Polypharmacy (10-14 drugs)

Polypharmacy (215 drugs)

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 (215 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 (215 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 (215 drugs) — hospitalisation (3 — 25 months): sub hazard risk ratio 1.376 (1.231 — 1.538)

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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H.2.6

H.2.7

Reference
Risk of bias

Spector 2013114

Low

Polypharmacy: health-related quality of life

None.

Polypharmacy: admission to care facilities

Table 96: Zuckerman 2006

Reference

Study type and
analysis

Number of
participants

and characteristics

Zuckerman 20061352

Retrospective cohort study

Continuous time proportional hazards model for interval-censored data
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

Prognostic
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Zuckerman 2006352

Polypharmacy (>13 drugs)
Polypharmacy (213 drugs) — admission to care facility (2 years): unadjusted RR 3.31 (3.11 —3.52)

None

Low

H.2.8 Polypharmacy: mortality

Table 97: Ahmad 2005

Reference

Study type and
analysis

Number of
participants

and characteristics

Ahmad 2005

Retrospective cohort study
Cox Regression with a Genetic Algorithm

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.

$3|qe1 92UBPIAS [BDIUI]D

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



09¢

90T '943U3) BUI[dPIND [euoileN

Reference

Prognostic
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Ahmad 2005

Number of drugs (continuous)
Mortality (15 year) n= 741 (71%)

Number of drugs (continuous) — mortality (15 year): unadjusted HR 1.177 (1.129 — 1.226)
Study response rate and attrition not reported

Low

Table 98: Espino 2006

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic
variable(s)

Outcomes and
effect sizes

Espino 20068

Longitudinal study
Cox proportional hazards regression models

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.

Polypharmacy (=5 drugs)

Mortality (8 year) n= 950 (30.8%)
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Reference

Comments
Risk of bias

Espino 20068
Polypharmacy (=5 drugs) - mortality (8 year): unadjusted HR 1.51 (1.28 — 1.8)
Study response rate and attrition not reported

Low

Table 99: Gnjidic 2012

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic
variable(s)

Outcomes and
effect sizes

Gnjidic 201244

Prospective cohort study

Logistic regression model

Receiver operating characteristics (ROC) curve analyses were used to calculate the area under the curve (AUC)

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.

Polypharmacy (25 drugs)
Number of drugs (continuous)

Mortality (6 years) n=305 (17.9%)

Polypharmacy (25 drugs) — mortality (6 years): sensitivity 0.51, specificity 0.65 (AUC 0.61)
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Reference

Comments

Risk of bias

Gnjidic 20124
Number of drugs (continuous) — mortality (6 years): unadjusted OR 1.15 (1.11 —1.2)

Study response rate and attrition not reported.
Baseline characteristics of participants not fully reported.

Low

Table 100: Gomez 2015

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic
variable(s)

Outcomes and
effect sizes

Gomez 2015°%°

Prospective cohort study
Cox proportional hazards model
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.

Polypharmacy (26 drugs)
Number of drugs (continuous)

Mortality (median follow-up 6.5 years) n=2550 (50.5%)
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Reference

Comments
Risk of bias

Gomez 2015°%
Polypharmacy (26 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)

Baseline characteristics of participants not fully reported.

Low

Table 101: Jyrkka 2009

Reference

Study type and
analysis

Number of
participants

and characteristics

Jyrkka 2009°¢’

Prospective cohort study
Cox proportional hazards model

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 275 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

Prognostic
variable(s)

Outcomes and
effect sizes

Comments

Risk of bias

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)

Polypharmacy (6-9 drugs)

Polypharmacy (> 10 drugs)

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)
Baseline characteristics of participants not fully reported.

Low

Table 102: Krause 2007

Reference

Study type and
analysis

Number of
participants

and characteristics

Krause 2007712

Prospective cohort study
Cox proportional hazards regression

n= 5888
USA
Older adults (aged 65 years or over)

Community-dwelling
M/F ratio: not stated
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G9¢

Reference

Study type and
analysis

Number of
participants

and characteristics

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

Number of drug classes (continuous)
Number of drug classes (continuous) - mortality (8 year): unadjusted HR 1.19 (1.15 —1.22)

Study response rate and attrition not reported.

Very high due to study participation, study attrition, prognostic factor measurement

Table 103: Md Yusof 2010

Md Yusof 201084
Prognostic cohort study
Cox regression method
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

Prognostic
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Md Yusof 2010%%?

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.

Number of drugs (continuous)

Mortality (7 years) n=20 (17.7%)

Number of drugs (continuous) - Beta coefficient: 0.231; Exp(p coefficient) = 1.26
Inclusion/exclusion criteria not adequately described.

Low

Table 104: Pozzi 2010

Reference

Study type and
analysis

Number of
participants

and characteristics

Pozzi 2010°%°

Prospective cohort study
Cox proportional hazard regression model

n=788
Italy
Older adults (aged 65 years or over; mean age 7316.8)

Community-dwelling
M/F ratio: 43:57

Inclusion criteria: aged 265 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

Prognostic
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Pozzi 2010%%°
Polypharmacy (=5 drugs)

Mortality (4-8 years) n= 271 (34.4%)

Polypharmacy (=5 drugs) — mortality (4-8 years): unadjusted HR 2.21 (1.69 —2.91)
Study attrition not reported.

Low

Table 105: Richardson 2011

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic

Richardson 2011018

Prospective cohort study

Survival analysis: Cox proportional hazard regression model
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%

Polypharmacy (= 5 drugs)
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Reference
variable(s)

Outcomes and
effect sizes

Comments
Risk of bias

Richardson 20111018

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)

Study response rate and attrition not reported.

Low

Table 106: Wang 2015

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic
variable(s)

Outcomes and
effect sizes

Wa ng 20151018,1280

Prospective cohort study
Survival analysis: logistic regression
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.

Polypharmacy (continuous)

Mortality (5 years) number of deaths not reported
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Reference

Comments
Risk of bias

H.3 Frailty

Wa“g 20151018,1280
Polypharmacy (continuous) - mortality (5 years): unadjusted OR 1.19 (1.12 — 1.23)
Study response rate and attrition not reported.

Low

Table 107: Auyeung 2014

Study Auyeung 2014
Study type Prospective cohort
Number of studies (number of 1 (4000)

participants

Country and setting

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Hong Kong

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

3 years
Age: Older adults (mean age 72 years, SD = 5.15). Gender: 2000 male, 2000 female. Ethnicity: Chinese

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

e BMI<18.5

e  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

e  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

e 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

Reference standard

Target condition

Results:

Sensitivity
Specificity

Area under the curve

Results:

Sensitivity
Specificity

Area under the curve

Results:

Sensitivity
Specificity

Area under the curve

Auyeung 2014
sample
e Self-reported exhaustion (yes/no)

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.

Frailty

BMI < 18.5 - Males BMI< 18.5 - Females
31.7 22.2

95.7 95.9

0.637 0.591

Self-reported exhaustion - Males Self-reported exhaustion - Females

38.5 28.3
95.5 95.1
0.670 0.617

Grip strength <28 kg — Males Grip strength <18 kg — Females

89.5 84.5
80.6 81.9
0.862 0.844
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Study
Results:

Sensitivity
Specificity

Area under the curve
Results:

Sensitivity
Specificity

Area under the curve

General limitations (according to
QUADAS 2)

Table 108: Boxer 2008a
Study
Study type
Number of studies (number of
participants

Country and setting

Funding

Auyeung 2014

Walking speed <0.89 m/s — Males Walking speed <0.78 m/s — Females

82.7 91.9

83.1 84.5

0.826 0.880

PASE <56.4 — Males PASE <58.8— Females
83.7 82.8

83.5 84.7

0.849 0.857

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

Boxer 2008a

Prospective cohort

1 (60)

USA; outpatient

Supported by the General Clinical Research Center
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Study
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Results:

TP
FP
FN
N

Sensitivity
Specificity

Boxer 2008a

Age: Older adults (mean age 77-78 years, SD =9 - 12). Gender: 43 male, 17 female. Ethnicity: not reported

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 | (1%),
class Il (57%), class Il (37%) and class IV (5%). Mean ejection fraction = 29% (SD = 8). The reference standard identified 16
participants (27%) as frail.

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

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.

Frailty

15
11

33

0.94
0.75
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Table 109: Castell 2013
Study
Study type

Number of studies (number of
participants

Country and setting

Funding

Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Boxer 2008a
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

Castell 2013

Cross-sectional cohort

1(1327)

Spain: community

Funded by the Ministry of Health, Spain, and RETICEF (Red Tematica de Investigacién Cooperativa en Envejecimiento y
Fragilidad)

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

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.

Walking speed: Participants were asked to walk 3 meters at usual pace.

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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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 | 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.

Frailty

Threshold = 0.8 m/s

147
418
1

759

0.99
0.64

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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Age, gender, ethnicity

Patient characteristics

SLC

Index test

Reference standard

Da Cmara 2013

Cross-sectional cohort

1(124)

Canada and Brazil: community
Funded by the National Council for Scientific and Technological Development
2-months

Age: Older adults (mean age 69.48 years, SD = 2.95; range = 65 — 74 years). Gender: 51 male, 73 female. Ethnicity: not
reported

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).

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.

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 | 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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Table 111: Dent 2012
Study
Study type

Number of studies (number of
participants

Country and setting
Funding

Duration of study

Da Cmara 2013
Frailty

Total sample

Threshold =9, as derived from the best
trade-off between sensitivity and
specificity

0.92
0.54

0.78 (Cl =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 (Cl =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 (Cl =0.70 —0.92)

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

Dent 2012

Prospective cohort

1 (100)

Australia

Study authors have received funding from industry, government and academic sources
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Reference standard

Target condition

Results:

Sensitivity
Specificity
PPV
NPV

Sensitivity
Specificity
PPV
NPV

Area under the curve

Dent 2012
Age: Older adults (mean age 85.2 years, SD = 6.1). Gender: 25 male, 75 female. Ethnicity: not reported

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

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

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 | 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.

Frailty

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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Table 112: Dibari 2014
Study
Study type

Number of studies (number of
participants

Country and setting
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Dent 2012

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

Dibari 2014

Prospective cohort

1(1037)

Italy: community

Supported by the Italian Ministry of Health

Age: Older adults 270 years. Gender: not reported. Ethnicity: not reported

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.

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.

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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Table 113: Hoogendijk 2013
Study
Study type

Number of studies (number of
participants

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).

Frailty

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

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

Hoogendijk 2013

Cross-sectional cohort

1(102)
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Target condition

Hoogendijk 2013
Netherlands: Primary care

Supported by The Netherlands Organization for Health Research and Development (ZonMw): Dutch National Care for the
Elderly Program

Age: Older adults (>65 years; mean age 78.6 years, range 65-96 years). Gender: 44 male, 58 female. Ethnicity: not reported

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 GFl score. Three groups were formed; non frail (GFI <2), some frailty (GFI 2 or 3), and moderate to severe frailty (GFl 24),
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).

e 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).

e 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.

e  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

e  GFI: frailty was defined as a score of 24
e  PRISMAY: frailty was defined as a score of >3

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)

Frailty
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Table 114: Nunes 2015
Study
Study type

Number of studies (number of
participants

Country and setting
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Hoogendijk 2013

Clinical judgement Self-rating Polypharmacy GFI PRISMA7
0.70 0.85 0.70 0.57 0.86
0.77 0.73 0.73 0.72 0.83
0.73 0.79 0.71 0.64 0.85

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

Nunes 2015

Cross-sectional cohort

1 (433)

Brazil

Funded through a master’s fellowship award (Fundagdo de Amparo a Pesquisa do Estado de Sao Paulo)

Age: Older adults (>75 years; mean age 85.7 years, SD = 5.1). Gender: 150 male, 283 female. Ethnicity: not reported

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 21 basic activity of daily living, 65.8% expressed experiencing difficulty with >1 instrumental activity of daily living.

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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Nunes 2015

e 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?’

e Decreased strength: ‘In the last 12months, do you feel weaker or think your strength has decreased? Yes/no’.

e Decreased walking speed: ‘Do you think that you are walking more slowly than you did 12-months ago? Yes/no'.

e Low physical activity: ‘do you think that you are currently performing less physical activity than you did 12-months
ago? Yes/No'.

e 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
guestionnaire was completed through interview or was completed by the person independently.

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
BM, 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).

Frailty

0.632
0.716
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Table 115: Purser 2006
Study
Study type

Number of studies (number of
participants

Country and setting

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Nunes 2015

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

Purser 2006

Prospective cohort

1(309)

USA

Funded by Doris Duke Foundation; Claude D. Pepper Older American’s Independence
Center

Age: Older adults (mean age 77 years, SD = 5). Gender: 216 male, 93 female. Ethnicity: “Minority” = 15.9%

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

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

Two reference standards used:

e 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
guestions (how often in the last week did you feel (1) everything was an effort or (2) you could not get

S3|ge)} 9UIPIAS |BIIUID

JUsWaSeUBW pUR JUBWSSISSE [eIIUI[D :AUPIGIOWI|NIA



8¢

90T '943U3) BUI[dPIND [euoileN

Study

Target condition

Results:

Sensitivity (optimal threshold,
extracted from plots)

Specificity (optimal threshold,
extracted from plots)

Area under the curve

General limitations (according to
QUADAS 2)

Results:

Area under the curve

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).
e 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.

Frailty

Gait speed (Fried as reference standard) 30-second chair stand test (Fried as
reference standard)

Grip strength (Fried as reference
standard)

0.82 (threshold = 0.65 m/s)

0.72 (threshold = 25kg) 0.79 (threshold = 7 stands)

0.82 (threshold = 0.65 m/s)

0.72 (threshold = 25kg) 0.79 (threshold = 7 stands)

0.89
0.83 0.78

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

30-second chair stand test (Cumulative
deficit model as reference standard)

Gait speed (Cumulative deficit model as
reference standard)

Grip strength (Cumulative deficit model
as reference standard)

0.66 0.70 0.57
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Table 116: Savva 2013
Study
Study type

Number of studies (number of
participants

Country and setting
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Purser 2006

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

Savva 2013

Cross-sectional cohort

1(1814)

Ireland; community

Supported by Irish life, the Department for Health and Children, and The Atlantic Philanthropies

Age: Older adults >65 years (median age 70 years, range = 65-93 years). Gender: 889 male, 925 female. Ethnicity: not
reported

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.

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.

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 | did was an effort)

Frailty
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Table 117: Schoon 2014
Study
Study type
Number of studies (number of
participants

Country and setting

Funding

Savva 2013
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

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

Schoon 2014

Cross-sectional cohort

1(593)

Netherlands

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
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Results:

Area under the curve

General limitations (according to
QUADAS 2)

Schoon 2014

Age: Older adults (mean age 76.8 years, range = 70-92 years). Gender: 260 male, 333 female. Ethnicity: not reported

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.

e  Gait speed 4m (thresholds; 0.76 m/s (based on Fried); 0.80 m/s, 0.90 m/s)
e  Maximum step length (mean of 3 successful steps, corrected for leg length
e  Chair lift — time to rise from a chair x5 without arms

Two reference standards used

e  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

e 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).

Frailty

Gait speed (Cumulative deficit model as  Maximum step length (Cumulative Chair lift (Cumulative deficit model as
reference standard) deficit model as reference standard) reference standard)

0.81 (Cl=0.76 —0.85) N =518 0.77 (Cl =0.72 — 0.81) N = 547 0.76 (Cl =0.71 - 0.80) N = 540

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
Results:

Sensitivity

Specificity

Area under the curve

General limitations (according to
QUADAS 2)

Table 118: Smets 2014
Study
Study type

Number of studies (number of
participants

Country and setting
Funding

Duration of study

Schoon 2014

Gait speed (Fried as reference standard)

Maximum step length (Fried as

Chair lift (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

reference standard)

Not reported

Not reported

0.84 (Cl = 0.77 — 0.90) N = 547

Not reported

Not reported

0.81 (Cl = 0.75 — 0.88) N = 540

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

Smets 2014

Prospective cohort

1 (290)

Netherlands: General practice

Funded by VLK (de Vlaamse Lig tegen Kanker) and Interreg IV Grensregio Vlaanderen — Netherlands.

6-months
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Study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Smets 2014

Age: Older adults (=70 years; median age 78 years; range = 70 — 97 years). Gender: 105 male, 185 female. Ethnicity: not
reported

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.

e Abbreviated Comprehensive Geriatric Assessment (aCGA): 15 questions covering 3 domains (functional status,
impairment defined as a score 21 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 21

e 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

e  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

e (8: 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

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).

Frailty
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Study

Results:

Sensitivity
Specificity

PPV
NPV

General limitations (according to
QUADAS 2)

Table 119: Tribess 2012, Tribess 2013
Study
Study type

Number of studies (number of
participants

Country and setting
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Smets 2014

aCGA (=1 domain) VES-13 (23) GFI (>4) G8 (<14)
0.87 0.82 0.74 0.75
0.64 0.79 0.73 0.69
0.70 0.78 0.72 0.70
0.84 0.82 0.75 0.75

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.

Tribess 2012, Tribess 2013

Cross-sectional cohort

1 (624)

Brazil; community

Funded by Fundag¢do de Amparo a Pesquisa do Estado de Minas Gerais

Age: Older adults (mean age 71.08 years, range = 60-96 years). Gender: 218 male, 406 female. Ethnicity: not reported

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
Index test

Reference standard

Target condition

Results:

Sensitivity

Specificity

Area under the curve

General limitations (according to
QUADAS 2)

Tribess 2012, Tribess 2013

e Physical activity — International physical activity questionnaire (IPAQ) adapted for elderly (work, transportation,

housework/leisure)
o Age

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)

Frailty

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 (Cl 0.86 — 0.94); Females = 0.86 (Cl 0.85 — 0.92)
Overall 0.89 (Cl 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 (Cl 0.52 — 0.66); Females = 0.72 (Cl 0.67 — 0.76)

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.4.1 Treatment burden

Table 120: Gibbons 2013%

Reference Patient characteristics
Gibbons n=610
2013481

Age, years (mean % SD)
70+10

Gender (M:F): 49:51

Number of exemplar
conditions (mean + SD)
2.310.8

Number of total
conditions (mean + SD)
7.31£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

Questionnaire

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 | am supposed to
4. Having more than one condition
makes it difficult to get the best
available treatment

5.1 don’t like mixing medications for
different conditions

6. | feel so overwhelmed by the
treatment for one condition that it is
hard to manage any others

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

Performance

Construct validity

Tested by cross-sectional Spearman’s Rho correlations between
MULTIPLeS scales and the following external measures: the Brief
Iliness 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 lliness Perception Questionnaire construct (Spearmans’s Rho)
e Impact of iliness (0.32)

e Timeline of iliness (not reported)

e Perceived control of illness (-0.16)

e Efficacy of treatment (-0.16)

e Experience of symptoms (0.25)

e Concern (0.28)

e Understanding of illness (-0.11)

e Emotional affect (0.44)

e Total (0.26)

HADS construct (Spearmans’s Rho)

Comments

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

e Anxiety (0.49) bility: not
e Depression (0.5) assessed
e Psychological distress (0.52)

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

| 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 lliness Perception Questionnaire construct (Spearmans’s Rho)

e Impact of illness (0.45)

e Timeline of iliness (not reported)

e Perceived control of illness (-0.19)

e Efficacy of treatment (-0.17)

e Experience of symptoms (0.38)

e Concern (0.35)

e Understanding of illness (not reported)
e Emotional affect (0.46)

e Total (0.37)

HADS construct (Spearmans’s Rho)
e Anxiety (0.52)

e Depression (0.53)

e 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 (X? (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:
X?=8.9, p=0.44
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Table 121: Tran 20121213

Reference Patient characteristics
Tran n=502
20121213

Age, years (meant SD)
59.3+ 17

Gender (M:F): 47:53

Inpatients 51.2%
Paris, France

Presence of daily
symptoms 62.6%

Questionnaire

Treatment Burden Questionnaire 2012

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%

Performance

Construct validity

(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

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

Comments

Source of
funding:
Partly
funded by
INSERM
U73s,
Paris,
France

Responsive
ness: not
assessed
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Reference

Patient characteristics

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

Questionnaire

scale ranging from 0 ‘no burden’ to 10
‘considerable burden’)

Items in TBQ (translated from French
to English):
1. Medication:

la. 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

Performance

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

ICC0.76 (95% Cl 0.67 to 0.83)

Internal reliability
Cronbach’s alpha = 0.89

Comments
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Reference Patient characteristics

Table 122: Tran 2014?12

Reference Patient characteristics
Tran n=610
20141212

Age, years (mean + SD)
51.5+12.4

Questionnaire
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’

Questionnaire

Treatment Burden Questionnaire 2014

Performance

Performance

Construct validity

(English version)

Aims to measure the ‘work’ of being a
person with chronic condition(s) (i.e.

Tested by confirming four pre-specified hypotheses:
1. Quality of life
Measured by the PatientsLikeMe Quality of Life (PLMQOL) scale. The

Comments

Comments

Source of
funding:
Partly
funded by
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Reference

Patient characteristics

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+23
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

Questionnaire

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

Performance

PLMQQOL 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’.

Comments

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
36.7%

Duration of oldest chronic
condition, years: <5,
29.8%

5to 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%

Questionnaire

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,

Performance

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)
e Sufficient knowledge 49.3 +30.7
e Insufficient knowledge 63.0 + 31.6

Results patient’s knowledge of their treatments (mean * SD)
e Sufficient knowledge 47.8 + 30.4
e 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)
o 1(n=181)44.3£29.1
o 2-3(n=234)49.7£29
e >4 (n=195) 65.4+33
2) drug administration

e No. of tablets and pills/day rs=0.2
e No. of injections/week rs=0.11
e No. of drug administrations/day rs=0.25
3) medical follow-up
e No. of different doctors the patient regularly sees rs=0.21
e No. of appointments/month rs=0.25
e No. of hospitalization/year rs=0.11

Comments
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H.4.2

H.4.3

Reference  Patient characteristics Questionnaire Performance
Infectious disease 3.1% swimming)
Stroke or cerebrovascular  14. How does your healthcare impact
disease 2.8% your relationships with others (e.g.,
being dependent on others and feeling

Used an internet platform like a burden to them, being
the Open Research " embarrassed to take your medications
Exchange, to recruit in public)
patients on 15. 'The need for medical healthcare
PatientsLikeMe (PLM), an on a regular basis reminds me of my
online network where health problems’
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.

Ranking

None.

Stopping antihypertensive treatment

Table 123: Freis 1975%%®

Study Veterans Admission Cooperative Study on morbidity trial: Freis 197542

Study type RCT (patient randomised; parallel)

Number of studies (number of participants) 1 (n=86)

Comments
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Study

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Veterans Admission Cooperative Study on morbidity trial: Freis 197548
Conducted in USA

Primary prevention (excluded participants with major cardiovascular events)
Follow up (post intervention): 72 weeks

Unclear method of assessment/diagnosis

Overall

Not applicable

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

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

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: average 52.2 (placebo), 52.8 (continuers). Gender (M:F): 1:0. Ethnicity: 42 described as “white”, 44 described as
“black”.

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)

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.

No serious indirectness

(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

Funding

Veterans Admission Cooperative Study on morbidity trial: Freis 197548

(n=26) Intervention 2: antihypertensives - continuing. Continuation of: hydrochlorothiazide, reserpine or hydralazine.

Duration 72 weeks. Concurrent medication/care: none stated.

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

Table 124: Greenberg 1986°%
Study
Study type

Number of studies (number of participants)

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum

Quality of life; all-cause mortality; stroke; admission to care facility; hospitalisation; falls

Medical Research Council trial of treatment of mild hypertension trial: Greenberg 1986°%°
RCT (patient randomised; parallel)
1 (n=1620)

At 2 year follow up: n=396 (24.4%)

Conducted in England, United Kingdom

Primary prevention (excluded participants with stroke or myocardial infarction during phase )
Follow up (post intervention): 2 years

Unclear method of assessment/diagnosis

Overall
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Study
Subgroup analysis within study
Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Medical Research Council trial of treatment of mild hypertension trial: Greenberg 1986°%°
Not stratified but pre-specified: males/females
Participated in phase | of MRC trial of treatment of mild hypertension

No longer taking drugs from phase | 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

Consenting patients from phase | of the trial
Age —range: 35-64. Gender (M:F): 1418:1347. Ethnicity: not reported

1. Age: adults (<65). 2. Multimorbidity: no multimorbidity reported. 3. Reason for stopping: not stated (allocated to
stopping group)
No serious indirectness

(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.

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

Table 125: Maland 19833
Study
Study type

Number of studies (number of participants)

Quality of life; all-cause mortality; cardiovascular mortality; stroke; non-fatal myocardial infarction; admission to care
facility; hospitalisation; falls

The National Hypertension Detection and Follow-up Program (HDFP): Withdrawal study trial: Maland 19835
RCT (patient randomised; parallel)
(n=62)
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Study

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

The National Hypertension Detection and Follow-up Program (HDFP): Withdrawal study trial: Maland 19838%*
Conducted in USA

Primary prevention (excluded participants with major cardiovascular events)

Follow up (post intervention): 1 year

Unclear method of assessment/diagnosis

Overall

Not applicable

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

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.

Patients recruited from the HDFP trial who met study inclusion criteria and provided consent to participate in a
further trial on withdrawal

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"

1. Age: Adults (60% <60). 2. Multimorbidity: no multimorbidity reported. 3. Reason for stopping: not stated (allocated
to stopping group).

No serious indirectness

(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 19838%*
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)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Black 2006**> (Ensrud 2004%%3)

RCT (Patient randomised; Parallel)

1 (n=1099)

Conducted in USA; Setting: Secondary care
Unclear

Intervention time: 5 years

Overall
Not applicable

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.

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; Gl bleed; Admission to care facility
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Table 127: Black 2012

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Black 201214

RCT (Patient randomised; Parallel)

1 (n=1233)

Conducted in Multiple countries; Setting: Secondary care
Unclear

Intervention time: 3 years

Overall

Not applicable

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.

Exclusions included major protocol violations during the core study, aged >93 years, and specific bone-active
medication use.

This trial was an extension of the HORIZON-PFT
Age - Mean (SD): 75.5 (4.9) years. Gender (M:F): 100% women. Ethnicity: Not stated

1. Age: Not applicable / Not stated / Unclear 2. Menopause: Post-menopause
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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; Gl bleed; Hospitalisation; Admission to care facility
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Table 128: Black 2015

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Black 20154

RCT (Patient randomised; Parallel)

(n=190)

Conducted in Multiple countries; Setting: Secondary care

Unclear

Intervention + follow up: 6 years

Adequate method of assessment/diagnosis

Overall

Not applicable

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.

Exclusions included major protocol violations during the core study, aged >93 years, and specific bone-active
medication use.

This trial was an extension of the HORIZON-PFT

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%Cl 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; Gl bleed;
Hospitalisation; Admission to care facility
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Table 129: Michalska 2006

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Michalska 200685

RCT (Patient randomised; Parallel)

1 (n=66)

Conducted in Czech Republic; Setting: Secondary care
Unclear

Intervention time: 2 years

Overall
Not applicable

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.

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.

The study participants were recruited from ambulatory women in the authors' clinic.

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 1U/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 Quiality of life; Atypical fracture; Falls; Functional outcomes; Pain; Gl 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)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria
Age, gender and ethnicity

Further population details

Indirectness of population

(n=193)

Conducted in United Kingdom

Not applicable

Intervention + follow up: 2 years

Adequate method of assessment/diagnosis

Secondary prevention: Participants were recruited into phase | of the trial (6-7 years previously) with post-menopausal
osteoporosis, manifesting as between 1-4 vertebral fractures

Not stratified but pre-specified: Length of etidronate therapy

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).

Having received any other treatment for osteoporosis (including oestrogen) prior to phase | of the trial
Age - Mean (SD): 70.4 years (SD not reported). Gender (M:F): 100% female. Ethnicity: Caucasian and Asian

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).

No indirectness
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Interventions

Funding

(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 ) 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 1) 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

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; Gl bleed; Hospitalisation; Admission to care facility
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H.4.5

Stopping statins

Table 131: Kutner 2015
Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria
Recruitment/selection of patients
Age, gender and ethnicity
Further population details

Indirectness of population

Interventions

Kutner 20157

RCT (Patient randomised; Parallel)

1 (n=381)

Conducted in USA; community

Not applicable

Intervention + follow up: Median follow-up 18 weeks, IQR 8-36 weeks

Adequate method of assessment/diagnosis: Mean number of non-statin medications 11.6 (SD 5.0)
Overall (mixed primary and secondary prevention)

Not applicable

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.

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

Enrolled from 15 Palliative Care Research Cooperative Group member sites after relevant institutional review board
approval

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

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

No indirectness

(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%Cl 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%Cl 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 Ml

- 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

H.5.1

H.5.1.1

Interventions

Models of care
Models of Care review

Table 132: Alkema 2007
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum
Subgroup analysis within study

Inclusion criteria
Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Alkema 200732

RCT (patient randomised; parallel)

1 (n=781)

Conducted in USA; setting: community

Adjunctive to current care

Intervention + follow up: 12-month intervention and 12-month post intervention study period
Partially adequate method of assessment/diagnosis: number of conditions unclear

Overall

Not applicable

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.

Nursing home residents and those enrolled in similar studies were excluded

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 - mean (SD): Intervention: 82.98 (7.12). Control: 83.66 (7.36). Gender (M:F): 271/510. Ethnicity: not stated

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.

Serious indirectness: older adult

(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

Funding

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).

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 1997'%
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum
Subgroup analysis within study
Inclusion criteria
Exclusion criteria
Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Beck 1997%°

RCT (Patient randomised; Parallel)

1 (n=321)

Conducted in USA; Setting: USA, community

Not applicable

Intervention + follow up: 12 months

Adequate method of assessment/diagnosis: >65 and had a chronic illness inclusion criteria

Overall

Not applicable

>65, had a chronic illness (heart/lung/joint or diabetes), high healthcare utilisation patterns in preceding 12 months
None

Identified on administrative databases, sent postal survey and those who consented were selected
Age - Range of means: 72-75. Gender (M:F): 31:69. Ethnicity:

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

No indirectness

(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 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 1997%°

- 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

Table 134: Berglund 2015!*
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

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

Berglund 20152

RCT (Patient randomised; Parallel)

1(n=161)

Conducted in Sweden; Setting: Sweden, patients presenting at ED but living in own home
Not applicable

Intervention + follow up: 12 months

Adequate method of assessment/diagnosis: >65

Overall

Not applicable

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

Severe acute illness, dementia, severe cognitive impairment, palliative care

Invited to participate by registered nurses at the ED
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Study
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Berglund 2015
Age - Other: >65, mean not reported. Gender (M:F): 72:89. Ethnicity:

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

No indirectness

(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

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

Table 135: Bouman 20087
Study
Study type

Number of studies (number of participants)

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

Bouman 2008'7*
RCT (Patient randomised; Parallel)
1 (n=330)
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Study

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Bouman 20087

Conducted in Netherlands; Setting: Community, Netherlands

Not applicable

Intervention + follow up: 18 months

Adequate method of assessment/diagnosis

Overall

Not applicable

Living at home, age 70-84

Patients who self-rated health status as "moderate or good", already receiving home nursing care, on waiting list for
care home admission

Postal survey to patients living at home in certain area of Netherlands, ages 70-84
Age - Mean (SD): 76 (3.7). Gender (M:F): 40:60. Ethnicity: Not stated

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

No indirectness

(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

Academic or government funding

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: HOME VISITING PROGRAM versus STANDARD CARE

S3|ge)} 9UIPIAS |BIIUID

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



Study Bouman 20087

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

90T '943U3) BUI[dPIND [euoileN

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

9ce

Table 136: Coburn 200868169179
Health Quality Partners (HQP) programme, nested within Medicare Coordinated Care Demonstration trial: Coburn

Study 2012777

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

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Funding

Health Quality Partners (HQP) programme, nested within Medicare Coordinated Care Demonstration trial: Coburn
2012%77

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.

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'.

Randomised into HQP programme from MCCD
Age - mean (SD): 74.8 (6.5). Gender (M:F): 39:61. Ethnicity: not reported

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.

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 (meanzSD): 0.8+2.1. IADL score (meanzSD): 1.1+2.4. Chronic conditions (meanzSD): 3.8+1.9.

Serious indirectness: older adult

(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

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

2012%77

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% Cl 0.55 to 0.98) reported; risk of bias: very high; indirectness of outcome: no indirectness

Protocol outcomes not reported by the study

Table 137: Courtney 2009%%°
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

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

Courtney 2009%%°

RCT (patient randomised; parallel)
1(n=122)

Conducted in Australia

Adjunctive to current care

Intervention + follow up: 24 weeks
Adequate method of assessment/diagnosis
Overall

Not applicable

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).

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.

Participants recruited within 72 hours of admission to medical wards at a tertiary referral hospital in Brisbane,
Australia.
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Study
Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Courtney 2009%%°
Age - mean (SD): 78.8 (years (6.9). Gender (M:F): 46/76. Ethnicity: not reported

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.

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).

Serious indirectness: older adult

(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 2009%%°
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: np2 = 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 np2 = 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%Cl 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 20133%

Study Eklund 20133%

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
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Eklund 20133%*

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

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

Serious indirectness

(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 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

Table 139: Ell 20103’

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Eklund 20133%*
care ; Admission to care facility ; Patient/carer treatment burden ; to be deleted

Ell 201037

RCT (patient randomised; parallel)

1 (n=387)

Conducted in USA

Unclear

Follow up (post intervention): 18 months
Adequate method of assessment/diagnosis
Overall

Not applicable

Endorsed one of two cardinal depression symptoms more than half to days to nearly every day and scored 210 on the
PHQ-9 indicating a high likelihood of clinically significant depression. Provided written informed consent.

Acute suicidal ideation, score of 28 on the Alcohol Use Disorders Test alcohol assessment, recent
lithium/antipsychotic medication use, inability to speak English or Spanish.

Trained study recruiters identified diabetic patients from medical charts. Patients provided verbal consent to
depression symptom screening.

Age - other: all 218. Aged >50 years: 75.1% intervention, 69.1% comparison. Gender (M:F): 1:4. Ethnicity: 96.5%
Hispanic.

1. Age: Aged 250 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.

Serious indirectness: older adult

(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 2010%7

(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 2009°%®

Study Anticipatory and Preventive Team Care (APTCare) trial: Hogg 2009°%
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
Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study
Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Anticipatory and Preventive Team Care (APTCare) trial: Hogg 2009°%
Intervention + follow up: 12-18 months (mean 14.9 months)

Partially adequate method of assessment/diagnosis: mean number of chronic conditions from table (intervention:
2.7/control: 2.3). Conditions not specified.

Overall
Not applicable

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.

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.

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 - other: Intervention: 69.6 years. Control: 72.8 years (no range or SD provided). Gender (M:F): 103/138. Ethnicity:
not specified

1. Age: Aged 250 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.

Serious indirectness: older adult

(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 2009°%

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%Cl -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%Cl -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%Cl -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 2013%*
Study Metzelthin 2013%>*
Study type RCT (Cluster randomised; Parallel)

Number of studies (number of participants) 1 (n=346)
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Study

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study
Inclusion criteria

Exclusion criteria
Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Metzelthin 201354

Conducted in Netherlands; Setting: Community

Not applicable

Intervention + follow up: 2 years

Inadequate method of assessment/diagnosis: People over the age of 70
Overall

Not applicable

Community dwelling, frail, people over the age 70

Terminally ill, confined to bed, severe cognitive or psychological impairment, unable to communicate in Dutch
All people meeting criteria in included GP centres were sent postal survey
Age - Range of means: 76.8-77.49. Gender (M:F): 42:58. Ethnicity:

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

Serious indirectness

(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:

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%Cl -0.05 to 1.59); Risk of bias: Very high; Indirectness of outcome: No
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Study
indirectness

Metzelthin 201385

- Actual outcome: Groningen Activity Restriction Scale - IADL subscale at 2 years; MD 0.40 (95%Cl -0.54 to 1.34); Risk of bias: Very high; Indirectness of outcome: No

indirectness

Protocol outcomes not reported by the study

Table 142: Naylor 20048
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

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

Naylor 20048%¢

RCT (patient randomised; parallel)

1 (n=239)

Conducted in USA; setting: six Philadelphia academic and community hospitals

Adjunctive to current care

Intervention + follow up: 3 month intervention + follow-up through 52 weeks post index hospital discharge

Adequate method of assessment/diagnosis: mean number of health conditions: intervention, n=6.4 (2.5); control,
n=6.4 (2.0)

Overall
Not applicable

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

Elders with end-stage renal disease were excluded because of their access to unique Medicare services

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 - 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.
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

Indirectness of population

Interventions

Funding

Naylor 20042%
intervention 6.4 (2.5), control 6.4 (2). 5. Type of condition: heart failure.

Serious indirectness: older adult

(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.

Academic or government funding (National Institute for Nursing Research, National Institutes of Health funded this
study)
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Study

Naylor 20042%

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

Table 143: Sandberg 201507
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Length of hospital stay; unscheduled care; continuity of care; admission to care facility; patient/carer treatment
burden

Sandberg 201576

RCT (Patient randomised; Parallel)

1 (n=153)

Conducted in Sweden; Setting: Sweden, community

Not applicable

Intervention + follow up: 12 months

Adequate method of assessment/diagnosis: >65 inclusion criteria, range for "health complaints" 2-23
Overall

Not applicable
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Study Sandberg 201576

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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Sandberg 201576

- 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

Table 144: Slaets 19971%
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum
Subgroup analysis within study
Inclusion criteria
Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

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

Slaets 19971126

RCT (patient randomised; parallel)

1 (n=237)

Conducted in Netherlands; setting: hospital

Adjunctive to current care

Intervention time: length of stay in hospital: intervention 19.7 days; control 24.8 days
Partially adequate method of assessment/diagnosis: >75 years

Overall

Not applicable

Patients must be 75 years old or older and have been referred to the department of general medicine.
Patients admitted for day treatment were excluded

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 - mean (SD): 82.8 (5.0). Gender (M:F): 29.5%/70.5%. Ethnicity: not stated

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%.

Serious indirectness: older adult

(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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Protocol outcome 2: Unscheduled care

Slaets 19971126

- 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

Table 145: Sommers 2010
Study
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

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

Senior Care Connections trial: Sommers 2000
RCT (Cluster randomised; Parallel)

1 (n=543)

Conducted in USA; Setting: Primary care

Mixed line

Intervention + follow up: 24 months

Adequate method of assessment/diagnosis: Under treatment for at least 2 chronic conditions (conditions not
specified)

Overall
Not applicable

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).

Not terminally ill, not residing in a nursing home, not under therapy for metastatic disease, Alzheimer disease, or
related dementias.

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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Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Senior Care Connections trial: Sommers 2000135

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 - Mean (SD): 77.03 (6.608). Gender (M:F): Control: 33%/67%. Intervention: 30%/70%. Ethnicity: Control 80% white
/ Intervention 84% white

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.

Serious indirectness: older adult

(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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Funding

Senior Care Connections trial: Sommers 200035
medications was requested.

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%Cl 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 201412
Study (subsidiary papers)
Study type
Number of studies (number of participants)
Countries and setting
Line of therapy
Duration of study
Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Behm 20142

RCT (Patient randomised; Parallel)

1 (n=459)

Conducted in Sweden; Setting: Community

Not applicable

Intervention + follow up: 2 years

Inadequate method of assessment/diagnosis: 80 years or older
Overall

Not applicable
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Inclusion criteria

Exclusion criteria
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions
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Funding

Behm 2014*?

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

None stated
Age - Range of means: 85-86. Gender (M:F): Define. Ethnicity:

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

Serious indirectness

(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 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%Cl 0.38 to 1.07); Risk of bias: High; Indirectness of outcome: No

indirectness

S3|ge)} 9UIPIAS |BIIUID

JUBWaSeUBW pUR JUBWSSISSE [BIIUI[D :AUPIGIOWI|NIA



LVE

90T '943U3) BUI[dPIND [euoileN

Study (subsidiary papers) Behm 20142

- Actual outcome: Participants declining in satisfaction with physical health at 24 months; OR 0.43 (95%Cl 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%Cl 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 200868169179

Study (subsidiary papers) Guided Care trial: Boult 2008%% (Boult 2011'%°, Boyd 2010'7°, Boult 20137°)

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)
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Guided Care trial: Boult 2008 (Boult 2011'%°, Boyd 2010'’°, Boult 201379)
Not applicable

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.

Patients who were interviewed in their home for eligibility were considered ineligible if they did not have a telephone,
did not speak Engli