Appendix K and L: Evidence tables and supplementary tables - developmental follow-up of preterm babies

Appendix K: Evidence tables

Risk of developmental problems

Mild prematurity,
proximal social
processes, and
development,
Pediatrics, 134,
e814-24, 2014

Countrylies
where the study
was carried out

Canada.

Study type

Population
based
prospective coho
rt study.

Characteristic

Weighted %
with

Weighted %
with

characteristic||characteristic
at 2-3 years ||at 4-5 years
of age of age
Neonatal 8.5% 8.3%
special care
Slngle parent 8.9% 7.1%
family
Maternal
education
Secondary or 130 6% 32.0%
ess
Some 18.4% 14.8%
postsecondary

maternal report of the
days or weeks
before/after the due
date that the child was
born. To improve
accuracy, children with
implausible birth
weight for gestational
age (>4 SDs) were
excluded. Children
were classified as late
preterm (34-36
weeks), early term
(37-38 weeks) or full
term (39-41 weeks).

Outcome(s)
ascertainment/meas
ures

Developmental delay
was measured at 2-3
years using the Motor

vocabulary delay
39-41 weeks: Reference
34-36 weeks: RR 1.06
(0.79-1.43)

Adjusted for alcohol during
pregnancy, smoking during
pregnancy, placental
ischaemia, delivery mode,
other biological
determinants (not described
further), delivery mode,
gestational age, partnership
status, number of siblings,
family income adequacy,
maternal education,
maternal age at birth of
child, maternal health,
maternal mental health,
family functioning, parenting
interactions, parenting
effectiveness and parenting
consistency.

Study details Participants Risk factors Methods Outcomes and Results Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

412370 N = 15099 at 2-3 years Gestational age National survey data. |At 2-3 years Based on the NICE

Risk of developmental manual 2014

Full citation N = 12302 at 4-5 years delay checklist for
Method(s) of 39-41 weeks: Reference prognostic studies

Brown, H. K., Absolute numbers of term/preterm infants were not measurement for 34-36 weeks: RR 1.13 and QUIPS.

Speechley, K. reported. risk factor(s) (0.90-1.42) Participants: low

N., Macnab, J., risk of bias

Natale, R., Gestational age was  |At 4-5 years Attrition: low risk of

Campbell, M. K., [Characteristics determined by Risk of receptive bias

Prognostic factor
measurement: mod
erate risk of bias
Gestational age was
categorised
according to
maternal report and
not verified with
hospital records.

Outcome
measurement: low
risk of bias
Confounders: low
risk of bias

Analysis and
Reporting: low risk
of bias.

Overall quality:
moderate
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Institutes of
Health Doctoral
Research
Award.

Exclusion criteria

Multiple pregnancy, respondent for questionnaires
was not biological mother, children living in
institutions or on reserves, children whose parents
are members of the armed forces.

trained tester presents
a series of pictures
and states a word for
which the child must
choose the correct
picture. The number of
correct responses is
computed and an age-
standardised score is
based on 1-month age
groups. Children
scoring 21 SD below
the mean were
classified as having a
delay.

Statistical methods

Study details Participants Risk factors Methods Outcomes and Results Comments
Aim of the and Social
study College or Development Scale.
university  |[51.0% 53.2% The parent responds
To assess the to 15 yes/no
role that degree performance
gestational age questions, and the
plays in Maternal "yes" responses are
determining risks . summed. Scores
of poor age at birth were standardised by
developmental of child 1-mont_h age groups
outcomes. and children
scoring 21 SD below
<20years |[3.8% 3.8% the mean were
Study dates classified as having a
delay.
1994 to 2009. Receptive vocabulary
delay was measured
. L at 4-5 years using the
Source of Inclusion criteria Peabody Picture
funding ) Vocabulary Test-
Gestational age 34-41 weeks. Revised (PPVT-R) A
Canadian
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Adjusted relative risks
were estimated using
multivariable modified
Poisson regression.
Parsimonious models
were built with
blockwise entry of
variables according to
conceptual categories:
perinatal variables,
gestational age, family
structure, family
resources, family
functioning, proximal
social processes and
other covariates. A p
value of <0.20 was
used to retain
covariates at each
step.

Length of follow-up

2-3 years and 4-5
years.

Adjusted ages are not
reported, therefore it is
assumed that
chronological age was
used.

Ref Id
398250

Full citation
Carlo, W. A,

McDonald, S. A.,
Fanaroff, A. A.,

Sample size

n=10,541 infants born between 1993-2009 at 22-25
gestational weeks with birth weight 401-1000 g

n=5,691 infants born between 1993 and 2008 who
survived up to follow-up at 18-22 months of corrected
age

Risk factors

Antenatal corticosteroid
use.

Setting

23 National Institute of
Child Health and
Human Development
Neonatal Research
Network centers in the

Outcome(s) at age

Outcomes assessed at
18-22 months corrected
age:

Logistic regression models
adjusted for maternal
variables (age, marital

Limitations

Based on NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Vohr, B. R,,
Stoll, B. J.,
Ehrenkranz, R.
A., Andrews, W.
W., Wallace, D.,
Das, A, Bell, E.
F., Walsh, M. C.,
Laptook, A. R.,
Shankaran, S.,
Poindexter, B.
B., Hale, E. C.,
Newman, N. S,,
Davis, A. S.,
Schibler, K.,
Kennedy, K. A.,
Sanchez, P. J.,
Van Meurs, K.
P., Goldberg, R.
N., Watterberg,
K. L., Faix, R.
G., Frantz, I. D.,
3rd, Higgins, R.
D., Eunice
Kennedy Shriver
National Institute
of Child, Health,
Human
Development
Neonatal
Research,
Network,
Association of
antenatal
corticosteroids
with mortality
and
neurodevelopme
ntal outcomes
among infants
born at 22 to 25

n=4,924 infants with neurodevelopmental
assessments at 18-22 months of corrected age
(follow-up rate 86.5% of the ones who survived up to
18-22 months corrected age)

n=3999 infants with exposure to antenatal
corticosteroids

n=925 infants with no exposure to antenatal
corticosteroids

Subgroups:

22-25 GA weeks n=4924 (total)

22 GA weeks n=72

23 GA weeks n=553

24 GA weeks n=1755

25 GA weeks n=2544

Characteristics

Characteristics for infants born 22-25 gestational
weeks between 1993-2009, n=10541

Antenatal No antenatal
corticosteroids||corticosteroids
Study population, n [|7808 2733
Birth weight, g 680+-121 657 +-124
SGA, % 6.1 35
Race black, % 431 57.2
Race white, % 52.9 39.6
Race other, % 4.0 3.2
Male gender, % 525 53.9

US between 1993 and
2009.

Method(s) of
measurement for
risk factor(s)

Infants were
considered to be in the
"antenatal
corticosteroid" group if
their mother received

1 or more doses of
antenatal
corticosteroids
(dexamethasone or
betamethasone).

Outcome(s)
ascertainment/meas
ures

Bayley Il Psychomotor
Development index
(PDI) <70.
Standardized
comprehensive
neurodevelopmental
assessment was
performed by certified
examiners unaware of
exposure to antenatal
corticosteroids.

Statistical methods

status, race, diabetes,
hypertension/preeclampsia,
rupture of membranes
>24h, antepartum
haemorrhage, and delivery
mode), multiple birth,
gender, and center, unless
otherwise stated.

PDI <70

22 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
1.47 (0.48-4.50)*

*Only adjusted for gender
due to convergence
problems because of low
outcome prevalence.

23 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.93 (0.58-1.50)

24 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.69 (0.49-0.95)

25 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.82 (0.60-1.11)

22-25 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.79 (0.65-0.96)

Participants: low
risk of bias
Attrition: moderate
risk of bias

Of the whole
population of 10,541
infants, only 5,691
survived to follow-up
(46% lost to follow-
up there). Of the
ones who survived to
to 18-22 months of
corrected age, 13.5%
were lost to follow-
up, whether they
differed compared to
the ones included in
analysis not
reported.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias

However, the
neurodevelopmental
outcomes were
measured differently
for children born after
2005, but validated
tools were used at
both times and they
accounted for that in
the statistical
models.
Confounding: low
risk of bias
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neurodevelopme
ntal impairment.

Inclusion criteria

Inclusion criteria for neurodevelopmental outcomes:

Study details Participants Risk factors Methods Outcomes and Results Comments
weeks' gestation, | (cS, % 52.8 36.6 Logistic regression Analysis and
JAMA, 306, models were to used reporting: low risk of
2348-58, 2011 to estimate the bias

APGAR <+3 at 15.1 305 relationship between
Countrylies Smin, % antenatal Overall quality:
where the study corticosteroid use and moderate
was carried out | |Intubation, % 88.6 914 outcome.
United States —

Resuscitation, % 97.5 99.1 Length of follow-up
Study type Surfactant use, % ||87.4 80.3 18-22 months

corrected age

Cohort study Maternal age <=19, 192

% 14.2 )
Aim of the .
study D//(I)other not married, 533 64.7
To determine if
antenatal Mother < high
corticosteroid school graduate, % ||2°"] 38.2
exposure in
infants born at
each gestational anome $<32,000, 1,5 5 57.9
week from 22 to %o
25 weeks is
associated with | |Medicaid, % 63.1 69.3
improvement in
important Mother not Engli

glish

putcomes, . speaking, % 16.7 14.6
including primary
outcome of
death or Follow-up rate, % |[87.6 82.2
childhood
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performance at
age 7 years in
late preterm and
early term birth:
a cohort study,
Archives of
Disease in
Childhood Fetal
& Neonatal

n=4277 - Full term (39—41 weeks) Reference

Characteristics

Gestational age:

n=69 - Very preterm (<32 weeks)

n=67 - Moderately preterm (32—33 weeks)
n=360 - Late preterm (34—36 weeks)
n=1258 - Early term (37-38 weeks)

study included MCS
families who
responded at 9
months and 7 years of
age with known
gestational age.

Key Stage 1
(OVERALL) adjusted RR

(95% Cl):

<32 weeks: 1.78 (1.24 to
2.54)

32-33 weeks: 1.71 (1.15 to
2.54)

34-36 weeks: 1.36 (1.09 to
1.68)

Study details Participants Risk factors Methods Outcomes and Results Comments
Study dates Infants born at any of the 23 National Institute of
Child Health and Human Development Neonatal
Infants born Research Network centers between 1993* and 2008
between 1993- | (for analysis with death as outcome, infants born
20009, follow-up |between 1993-2009 were included).
at 18-22 months |Infants born at 22-25 weeks of gestation.
corrected age. Infants with birth weight of 401-1000 g.
*In the text, there must be a typo because they
report that only infants born between 2003 and 2008
Source of are included but everywhere else they write about
funding 1993 to 2008.
Eunice Kennedy
Shriver National |Exclusion criteria
Institute of Child
Health and Infants who died within 12 h after birth without
Human receiving delivery room resuscitation.
Development Children who died before follow-up at 18-22 months
Neonatal corrected age.
Research
Network
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410048 Sample recruited - N = 18818 Gestational age The Millennium Cohort| Outcome(s) at age 7 Based on the NICE
Sample eligible for assessment - N = 13543 Study (MCS) isa UK |years manual 2014
Full citation Sample analysed after exclusions - N = 6031 nationally Specific learning difficulty - |checklist for
n=69 - Very preterm (<32 weeks) representative School performance at age |prognostic studies
Chan, E,, n=67 - Moderately preterm (32—-33 weeks) longitudinal study of |7 years. and QUIPS.
Quigley, M. A.,  [n=360 - Late preterm (34—36 weeks) 18 818 children born | RRs for not achieving the  [Participants: low
School n=1258 - Early term (37-38 weeks) in 2000-2001. This expected level in: risk of bias

Attrition: moderate
risk of bias (the
attrition was higher in
the cocaine-exposed
cohort)

Prognostic factor
measurement: low
risk of bias
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Countrylies
where the study
was carried out

UK

Study type

Prospective
Cohort Study

Aim of the
study

To investigate
the effect of
gestational age,
particularly late
preterm birth
(34-36 weeks
gestation) and
early term birth
(37-38 weeks
gestation) on
school
performance at
age 7 years.

Study dates
2000/2001:

Period of data
collection

Inclusion criteria

Children and born and attending school in England,
UK

Families included in the Millennium Cohort Study
(MSC) who

responded at 9 months and 7 years of age with
known gestational age

Exclusion criteria

Children were excluded if:

the mother was not the main respondent,
gestational age was unknown, implausible for birth
weight or below 23 weeks or above 42 weeks

Gestational age was
derived from the
mother's report of the
expected due date in
weeks taken at the 9-
month survey, which
has been shown to
have high agreement
with routine hospital
records except for >42
weeks gestation.

Outcome(s)
ascertainment/meas
ures

School performance
was investigated using
the statutory Key
Stage 1 (KS1) teacher
assessments
performed in the third
school year in
England. At KS1,
children generally
perform between level
1 (below expected
level) to level 3
(considerably above
the expected level),
with adequate
performance
categorised as
achieving level 2 or
above.

Key stage 1 (READING)
adjusted RR (95% CI):

<32 weeks: 1.84 (1.12to
3.05)

32-33 weeks: 1.82 (1.12 to
2.98)

34-36 weeks: 1.55 (1.20 to
2.00)

37-38 weeks: 1.22 (1.04 to
1.44)

39-41 weeks: Reference.

KS1 (WRITING) adjusted
RR (95% CI):

<32 weeks: 1.82 (1.24 to
2.68)

32-33 weeks: 1.69 (1.14 to
2.50)

34-36 weeks: 1.35 (1.07 to
1.71)

37-38 weeks: 1.03 (0.88 to
1.21)

39-41 weeks: Reference.

KS1 (SPEAKING &
LISTENING) adjusted RR
(95% ClI):

<32 weeks: 2.48 (1.63 to
3.78)

32-33 weeks: 1.58 (0.79 to
3.17)

34-36 weeks: 1.36 (0.96 to
1.94)

37-38 weeks: 1.31 (1.08 to
1.60)

39-41 weeks: Reference.

Study details Participants Risk factors Methods Outcomes and Results Comments

Edition, 99, n=4277 - Full term (3941 weeks) Method(s) of 37-38 weeks: 1.07 (0.94 to |Outcome

F451-7, 2014 measurement for 1.23) measurement: low
risk factor(s) 39-41 weeks: Reference. |risk of bias

Confounding
moderate risk of
bias (No sufficient
information about
the measurement
and the definition
of confounders
measured in the
study)

Analysis and
Reporting: high risk
of bias (presentation
of data in narrative
way for some
important outcomes.
Potential risk of
selective reporting)

Overall: low quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

(patient
enrolment)

7 years: follow-
up assessment

Source of
funding

No details given

KS1 results were
obtained from the
Department of
Education's National
Pupil Database.

Statistical methods

As study outcomes
were common, risk
ratios were estimated
(rather than ORs)
using modified
Poisson regression to
adjust for potential
confounders. The
child's sex and age
within the school year
were adjusted for in all
models. Other
variables likely to
affect school
performance were
adjusted for if they
were independently
associated with the
outcome (p<0.05):
maternal age at
delivery, maternal
education, maternal
socioeconomic status,
marital status, multiple
births, whether the
child was firstborn,
and smoking during
pregnancy (all
collected at 9 months).
Six children had
missing information on

KS1 (MATHEMATICS)
adjusted RR (95% CI):

<32 weeks: 1.89 (0.92 to
3.64)

32-33 weeks: 1.96 (0.97 to
3.99)

34-36 weeks: 1.03 (0.66 to
1.59)

37-38 weeks: 1.38 (1.11 to
1.72)

39-41 weeks: Reference.

KS1 (SCIENCE) adjusted
RR (95% CI):

<32 weeks: 1.87 (0.93 to
3.74)

32-33 weeks: 2.25 (1.16 to
4.38)

34-36 weeks: 1.33 (0.91 to
1.94)

37-38 weeks: 1.28 (1.06 to
1.55)

39-41 weeks: Reference.

Adjusted for child's sex,
child's age in school year
taking into account
premature children who if
born at full term would have
been placed in the year
below, multiple birth,
firstborn status, mother's
age, mother's education,
mother's social class,
marital status, smoking
during pregnancy.
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van Baar, A. L.,
Behaviour and
development in
24-month-old
moderately
preterm toddlers,
Archives of
Disease in
Childhood, 100,
548-53, 2015

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Characteristics

Term

controls gftggm
Characteristic GA37- |36 i

41

weeks

weeks =116

n=99
GA in weeks, 39.45 [|34.66
mean (SD) (0.98) 1((1.35)
Birth weight, g, 3575 2575
mean (SD) (460) (508)
Age at follow up, |[23.71 23.60
months, (0.52) ]({(0.63)

Neonatal
characteristics were
based upon discharge
letters in the hospital
files.

Outcome(s)
ascertainment/meas
ures

At 24 months of age,
corrected for
prematurity, a trained
examiner performed
the Dutch version of
the Bayley lll to
assess the
developmental level of
the children. This

Fine motor developmental
delay

Term: Reference
Moderately preterm: OR
0.48 (0.04-6.36)

Gross motor
developmental delay
Term: Reference
Moderately preterm: OR
1.61 (0.69-3.73)

Receptive communication
developmental delay
Term: Reference
Moderately preterm: OR
2.07 (0.37-11.56)
Expressive
communication
developmental delay
Term: Reference

Study details Participants Risk factors Methods Outcomes and Results Comments
some confounding
variables and were
excluded from the final
adjusted results.
Length of follow-up
7 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410214 Overall sample: Gestational age. Multicentre DEVELOPMENTAL Based on the NICE
n = 123 moderately preterm children (32-36 weeks' prospective cohort OUTCOMES manual 2014
Full citation gestation) study. At 24 months corrected age |checklist for
n = 103 term controls (>37 weeks') Cognitive developmental |prognostic studies
de Jong, M., delay and QUIPS
Verhoeven, M., [Sample included in follow up: Method(s) of Term: Reference Participants: low
Lasham, C. A., |n =116 preterm children measurement for Moderately preterm: OR risk of bias
Meijssen, C. B., |n =99 term children risk factor(s) 0.89 (0.19-4.15) Attrition: low risk of

bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: mod
erate risk of bias
Only adjusted for
maternal education
and maternal age,
other potentially
important
confounding factors
were not adjusted
for.

Analysis and
reporting: low risk of
bias
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Inclusion criteria

Preterm group: born at 32-36 weeks
Term group: born at 37-41 weeks

aggressive behaviour)
and two broadband
scales (internalising
and externalising
behaviour) are
generated. For total
problems and the
broadband scales
scores below 60 are

BEHAVIOURAL
OUTCOMES

At 24 months corrected age
Total problems

Term: Reference
Moderately preterm: OR
1.37 (0.31-6.02)
Internalising problems

Study details Participants Risk factors Methods Outcomes and Results Comments
Multicentre mean (SD) consists of five Moderately preterm: OR Overall quality:
prospective subtests: cognition, 0.48 (0.13-1.75) moderate
longitudinal fine motor, gross
cohgort study. Male gender 45.5% ||57.8% motor, receptive At 24 months uncorrected
communication and age
Maternal age at expressive Cognitive developmental
Aim of the birth, years, 32.52 [|131.04 communication. delay
study (4.20) [|(4.43) Scaled scores based |Term: Reference
mean (SD) on Dutch norms were |Moderately preterm: OR
To investigate if used which vary 2.19 (0.56-8.63)
cognitive and Maternal between 1 and 19 with [ Fine motor developmental
behavioural educational level ameanof 10 and a delay
problems in SD of 3. Scores of 7- |Term: Reference
moderately 13 are considered Moderately preterm: OR
preterm children | |Low (no normal, a score below [2.13 (0.40-11.44)
are present at education, 7 indicates a mild Gross motor
the age of 2 elementary developmental delay. |developmental delay
years. school, special 3.0% ||7.8% Mothers completed | Term: Reference
education or lower the Dutch version of  [Moderately preterm: OR
general secondary the Child Behaviour  |2.30 (1.03-5.13)
Study dates education Checklist 114-5 to Receptive communication
assess behaviour developmental delay
March 2010 and | \edium (high problems. Seven Term: Reference
April 2011. school or . . subscales (emotional [Moderately preterm: OR
vocational 12.1% |135.3% reactivity, 3.52 (0.69-17.82)
education) anxious/depressed Expressive
Source of behaviour, somatic communication
funding , complaints, withdrawn |developmental delay
High (college, o o behaviour, sleep Term: Reference
Utrecht university or 84.8% |156.9% problems, attention  |Moderately preterm: OR
University. higher) problems and 1.03 (0.33-3.17)

10
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

Birth weight below the 10th centile according to
Dutch reference curves, multiple birth, severe
congenital malformations, antenatal alcohol or drug
abuse by the mother and chronic antenatal use of
psychiatric drugs by the mother. Children admitted to
a tertiary neonatal intensive care unit were also
excluded.

considered normal,
between 60 and 64 is
seen as borderline
clinical, and 64 or
higher as clinical
scores. For the
subscales, scores
below 65 are
considered normal,
between 65 and 70
borderline clinical, and
70 or higher as clinical
scores. Subclinical
and clinical scores
were considered as
clinically relevant
scores for this study.

Statistical methods

Group differences in
clinically relevant
scores were
investigated with
logistic regression
analyses. Analyses
were adjusted for
background
characteristics that
differed between the
groups.

Length of follow-up

24 months corrected
age.

Analyses of
development are

Term: Reference
Moderately preterm: OR
3.70 (0.41-33.09)
Externalising problems
Term: Reference
Moderately preterm: OR
1.88 (0.54-6.54)
Emotionally reactive
Term: Reference
Moderately preterm: OR
3.70 (0.40-34.22)
Anxious/depressed
Not able to calculate as no
events in either group
Somatic complaints
Term: Reference
Moderately preterm: OR
2.26 (0.58-8.83)
Withdrawn

Term: Reference
Moderately preterm: OR
0.76 (0.04-15.14)

Sleep problems

Term: Reference
Moderately preterm: OR
0.53 (0.06-4.43)
Attention problems
Term: Reference
Moderately preterm: OR
1.06 (0.28-4.04)
Aggressive behaviour
Not able to calculate as no
events in either group

Analyses are adjusted for
maternal education and
maternal age at birth.

11
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Delobel-Ayoub,
M., Arnaud, C.,
White-Koning,
M., Casper, C.,
Pierrat, V.,
Garel, M.,
Burguet, A,
Roze, J. C.,
Matis, J., Picaud,
J. C., Kaminski,
M., Larroque, B.,
Behavioral
problems and
cognitive
performance at 5
years of age
after very
preterm birth:
The EPIPAGE
study, Pediatrics,
123, 1485-1492,
2009

Countrylies
where the study
was carried out

France

Sample included in the follow up:
n = 1102 preterm children
n = 375 term controls

Characteristics

Not reported in this article.

Inclusion criteria

Preterm infants: born at 22-32 weeks during the
study dates.

Term controls: born at 39-40 weeks during the study
dates.

Exclusion criteria

Death before follow up. Declined follow up. Multiple
births. Children with severe sensory impairment
(blindness or deafness) or severe neuromotor
deficiency. Children aged =6 years at the time of
assessment.

Socioeconomic status
Maternal mental health

Method(s) of
measurement for
risk factor(s)

Gestational age was
expressed in
completed weeks of
amenorrhoea.
Cranial ultrasound
scans were conducted
in 98% of the very
preterm infants and
the results were
classified into 4
categories:

Major lesions -
periventricular
leucomalacia or
periventricular
parenchymal
haemorrhagic
involvement

Moderate lesions -
intraventricular
haemorrhage with
ventricular dilatation or
isolated ventricular
dilatation or

Study details Participants Risk factors Methods Outcomes and Results Comments
presented separately
for adjusted ages and
chronological ages.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410231 Full sample: Gestational age Population based At age 5 years Based on the NICE
n = 2276 preterm infants born at 22-32 weeks Gender cohort. Abnormal total difficulties manual 2014
Full citation n = 557 term controls born at 39-40 weeks Maternal age score checklist for

Gestational age
Term: Reference
Preterm: OR 1.8 (1.2-2.8)t

tadjusted for cognitive
performance, maternal age
at birth, health of the child,
development of the child
(assessed by the parents)
at 5 years of age, previous
hospitalisations of the child
between birth and 5 years
of age and the mental
wellbeing of the mother
during the previous month.

Within the preterm group
only

Abnormal total difficulties
score

Gestational age

(24-26 weeks', 27-28
weeks', 29-30 weeks', 31-
32 weeks')

not significant on univariate
analysis

Gender

not significant on
multivariate analysis
Cerebral lesions

prognnostic studies
and QUIPS
Participants: low
risk of bias
Attrition: moderate
risk of bias.

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate

12
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

Population
based
prospective
cohort study.

Aim of the
study

To compare the
frequency of
behavioural
problems in very
preterm and
term children at
5 years of age.

Study dates

1997.

Source of
funding

Institut National
de la Santé et de
la Recherche
Médicale, Marck-
Sharp, Dohme-
Chibret, la
Fondation de

la Recherche
Médicale and la
Direction
Générale de la
Santé du

echodensity lasting
>14 days.

Minor lesions -
intraventricular
haemorrhage without
ventricular dilatation or
germinal matrix
haemorrhage

No lesion - none of the
above.

Social class was
assessed by the
parents' highest level
of occupation, or the
mother's if she lived
alone.

Mothers also
completed questions
that explored their
physical and mental
wellbeing during the
previous month.

Outcome(s)
ascertainment/meas
ures

The French version of
the Strengths and
Difficulties
Questionnaire was
completed by one or
both parents' (98%) or
another caregiver
(2%). Scores from the

not significant on univariate
analysis
Socioeconomic status
not significant on
multivariate analysis
Mental wellbeing of the
mother during the
previous month

n/N for each category
Very well (62/393):
Reference

Fairly well (133/555): OR
1.8 (1.2-2.7)t

Fairly or very poor (37/93):
OR 3.4 (1.9-6.3)f
Maternal age at birth
n/N for each category
25-34 yrs (145/678):
Reference

<25 yrs (60/207): OR 1.6
(1.0-2.4)t

235 yrs (34/202): OR 0.6
(0.4-1.0)%

Fmutually adjusted for
cognitive performance,
maternal age at birth,
development of the child
(assessed by the parents),
hospitalisations between
birth and 5 years and
mental wellbeing of the
mother during the previous
month.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Ministére des
Affaires
Sociales, the
Programme
Hospitalier de
Recherche
Clinique.

four symptom scales
(hyperactivity/inattenti
on, conduct, emotional
and peer problems)
are summed to
provide a "total
difficulties" score, with
higher scores
indicating poorer
mental health. Cut-offs
were defined based on
the 10th percentile of
the observed scores in
the control group.

Statistical methods

Factors associated
with a high total
difficulties score in the
very preterm children
were assessed using
multivariable logistic
regression analysis.
Covariates were
included in the initial
model if they were
associated at the 10%
significance level in
the univariate
analysis. A backward
procedure was used to
remove variables (5%
significance level).

A weighted
multivariable logistic
regression analysis
was used to compare
the behavioural
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Delobel-Ayoub,
M., Kaminski,
M., Marret, S.,
Burguet, A,
Marchand, L.,
N'Guyen, S.,
Matis, J., Thiriez,
G., Fresson, J.,
Arnaud, C.,
Poher, M.,
Larroque, B.,
Behavioral
outcome at 3
years of age in
very preterm
infants: The
EPIPAGE study,
Pediatrics, 117,
1996-2005, 2006

Countrylies
where the study
was carried out

France.

Sample included in follow up:
n = 1228 preterm children
n = 447 term controls

Characteristics

Not reported in this article.

Inclusion criteria

Preterm children: all children born in nine regions of
France during 1997 at 22-32 weeks gestation.
Term controls: born at 39-40 weeks in the same
regions of France.

Exclusion criteria

For this analysis, multiple births were excluded.
Children with major disabilities (such as blindness,
deafness or severe cerebral palsy at 3 years of age)
were also excluded. 6 children from the preterm
group were excluded as they were more than 4 years
old at the time of completing the questionnaire.

Maternal age
Cerebral lesions
Bronchopulmonary
dysplasia (BPD)

Method(s) of
measurement for
risk factor(s)

Data about pregnancy,
delivery and medical
care of infants were
extracted from medical
charts in maternity and
neonatal units.
Gestational age was
calculated as the
number of completed
weeks of
amenorrhoea and was
the best obstetric
estimate using the first
prenatal ultrasound
and the date of the
last menstrual period.
SGA was defined as a
birth weight less than
the 10th percentile for
gender and
gestational age.

Study details Participants Risk factors Methods Outcomes and Results Comments
problems in preterm
and term children.
Length of follow-up
5 years (assumed to
be chronological age).
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412504 Full sample at hospital discharge: Gestational age National cohort study |[At 3 years of age Based on the NICE
n = 2276 preterm children Gender in France - EPIPAGE |Gestational age manual 2014
Full citation n = 557 term controls SGA status Total difficulties score checklist for

Term: Reference

Preterm: OR 1.9 (1.3-2.8)t
Hyperactivity

Term: Reference

Preterm: OR 1.7 (1.2-2.5)t
Conduct problems

Term: Reference

Preterm: OR 1.6 (1.1-2.3)t
Emotional symptoms
Term: Reference

Preterm: OR 1.4 (1.0-2.1)t
Peer problems

Term: Reference

Preterm: OR 1.5 (1.0-2.3)t

TOR were adjusted for
gender, maternal age at
birth, birth order, maternal
education, marital status of
the mother, hospitalization
during the last year,
neurodevelopmental delay
and the health of the child
(assessed by the parents)
at 3 years of age

prognnostic studies
and QUIPS
Participants: low
risk of bias
Attrition: moderate
risk of bias.

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

Population
based
prospective
cohort study.

Aim of the
study

To assess the
risk of
behavioural
problems at 3
years of age in a
cohort of preterm
children, as
compared to
term children.

Study dates

1997

Source of
funding

Institut National
de la Santé et de
la Recherche
Médicale, Marck-
Sharp, Dohme-
Chibret, la
Fondation de

la Recherche

Cranial ultrasound
scans were conducted
in 98% of the very
preterm infants and
the results were
classified into 4
categories:

Major lesions -
periventricular
leucomalacia or
periventricular
parenchymal
haemorrhagic
involvement

Moderate lesions -
intraventricular
haemorrhage with
ventricular dilatation or
isolated ventricular
dilatation or
echodensity lasting
>14 days.

Minor lesions -
intraventricular
haemorrhage without
ventricular dilatation or
germinal matrix
haemorrhage

No lesion - none of the
above.

BPD was defined as
the need for
supplemental oxygen

Risk factors within the
preterm group only:
Gestational age

Total difficulties score
31-32 weeks: Reference
29-30 weeks: OR 0.9 (0.6-
1.3)f

24-28 weeks: OR 1.4 (0.9-
2.2)%

Gender

Total difficulties score
Female: Reference
Male: OR 1.3 (0.9-1.7)t

SGA status
Not a significant predictor
on univariate analysis

Maternal age at birth
Total difficulties score
25-34 years: Reference
<25 years: OR 2.5 (1.7-
3.7t

=35 years: OR 0.9 (0.5-
1.4)t

Cerebral lesions

Total difficulties score
No lesion: Reference
Minor lesion: OR 1.3 (0.9-
2.0)t

Moderate lesion: OR 0.9
(0.6-1.5)%

Major lesions: OR 2.4 (1.1-
5.2)f

BPD
Not a significant predictor
on univariate analysis

Analysis and

reporting: low risk of

bias
Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Médicale and la
Direction
Générale de la
Santé du
Ministére des
Affaires
Sociales, the
Programme
Hospitalier de
Recherche
Clinique.

at 36 weeks
postmenstrual age.

Outcome(s)
ascertainment/meas
ures

The French version of
the Strengths and
Difficulties
Questionnaire (SDQ)
was completed by
parents when the child
was 3 years of age.
This is a brief
behavioural
questionnaire which
surveys 5 types of
behaviour:
hyperactivity-
inattention, conduct
problems, emotional
symptoms, peer
problems and
prosocial behaviour.
Cut-offs were defined
so that 10% of
children in the control
group were
considered as having
a behavioural
problem.

Statistical methods
Multivariate analyses

were used to identify
the major risk factors

1OR were adjusted for
gender, maternal age at
birth, birth order, maternal
education, marital status of
the mother, gestational age,
cerebral lesions,
hospitalization in NICU 213
weeks, hospitalization
during the last year,
neurodevelopmental delay
at 3 years, and the health of
the child (assessed by the
parents) at 3 years of age

17



Appendix K and L: Evidence tables and supplementary tables - developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

for behavioural
disorders in very
preterm infants.
Variables that were
related to the total
difficulties at p<0.2
were included in the
multivariate model:
gender, maternal age
at birth, birth order,
maternal level of
education, marital
status of the mother,
gestational age,
cerebral lesions,
duration of neonatal
hospitalisation,
neurodevelopmental
delay at 3 years,
hospitalisation during
the last year and
health of the child
(assessed by the
parents) at the age of
3.

Behavioural problems
in term and preterm
children were
compared after
controlling for potential
confounders. Three
models were used to
identify which risk
factors explained the
difference between
term and preterm
children: model 1
included social
characteristics, model
2 included the medical
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functions and
learning skills at
11 years of age
after extremely
preterm birth: A
Swedish national
prospective
follow-up study,
Acta Paediatrica,
International
Journal of
Paediatrics, 102,
625-634, 2013

Countrylies
where the study
was carried out

Article states that there were no significant
differences between the preterm and control
participants regarding family structure, maternal
education, socioeconomic status or family function.
At 11 years of age, 13 preterm (15%) and 2 control
participants (2%) had one or more neurosensory
impairments. 15% of preterm children were receiving
special education, as compared to 5% of control
participants.

Inclusion criteria
Preterm children: all preterm children born at <26

weeks gestation in the whole of Sweden during the
study dates and surviving to follow up.

of gestational age.

Outcome(s)
ascertainment/meas
ures

Executive function and
learning skills were
assessed using the
Five to Fifteen (FTF)
questionnaire,
completed by parents
and teachers. Results
of >2SD above the
mean score were
classified as problem
scores.

Study details Participants Risk factors Methods Outcomes and Results Comments

and developmental

status of the child, and

model 3 included all of

these factors.

Length of follow-up

3 years (assumed

chronological age)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412575 Full sample: Gestational age National cohort of At 11 years of age Based on the NICE

n = 89 surviving preterm infants preterm babies. Total population manual 2014
Full citation n = 89 full term controls Attention problems checklist for
Term: Reference prognostic studies

Farooqi, A, Sample included in follow up Method(s) of Preterm: OR 2.8 (0.81-9.6)1|and QUIPS
Hagglof, B., n = 83 preterm children measurement for Preterm: OR 4.2 (1.3-13.5)1 | Participants: low
Serenius, F., n = 86 term controls risk factor(s) Hyperactivity/impulsivity |risk of bias
Behaviours problems Attrition: low risk of
related to No information Term: Reference bias
executive Characteristics provided on estimation | Preterm: OR 2.3 (0.72-7.2)1 | Prognostic factor

Preterm: OR 2.7 (0.7-10.9)%
Hypoactivity problems
Term: Reference

Preterm: OR 1.5 (0.5-4.5)t
Preterm: OR 3.8 (1.2-12.2)%
Planning/Organising
problems

Term: Reference

Preterm: OR 5.9 (2.1-16.9)

Preterm: OR 4.7 (1.6-13.4)%
Working memory
problems

Term: Reference

Preterm: OR 8.6 (1.8-39.7)1
Preterm: OR 5.5 (2.1-14.5)t

measurement:

low risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Sweden.

Study type

National
prospective
cohort study.

Aim of the
study

To examine the
behaviours
related to
executive
function and
learning skills in
a national cohort
of 11 year old
children born
extremely
preterm.

Study dates
April 1990 to
March 1992.
Source of
funding
The

Svenjerringsfond
Foundation.

Term controls: matched for hospital, gender and birth
date (+/- 7 days) and recruited at the time of current
assessment.

Exclusion criteria

Death before follow up or loss to follow up.

Statistical methods

Multivariate logistic
regression analyses
were performed to
examine the
differences in
dichotomous
outcomes regarding
executive functions
between the groups.
Social risk, family
function and gender
were entered as
covariates.

Length of follow-up

11 years (assumed to
be chronological age)

Population after excluding
those with neurosensory
impairment

Attention problems

Term: Reference

Preterm: OR 2.5 (0.6-11.2)t
Preterm: OR 5.2 (1.4-19.7)%
Hyperactivity/impulsivity
problems

Term: Reference

Preterm: OR 1.8 (0.48-6.9)t
Preterm: OR 2.0 (0.5-9.1)%
Hypoactivity problems
Term: Reference

Preterm: OR 1.6 (0.47-5.3)t
Preterm: OR 5.1 (1.3-19.1)%
Planning/Organising
problems

Term: Reference

Preterm: OR 5.03 (1.6-16.2)

1.

Preterm: OR 5.9 (1.8-18.8)%
Working memory
problems

Term: Reference

Preterm: OR 14.2 (1.7-
116.2)t

Preterm: OR 6.6 (2.4-18.8)%

1 scores based on parental
report
1 scores based on teacher
report

All OR are adjusted for
gender, social risk and
family function.
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Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
336410 Original sample size Small for gestational Population based At age 5 years Based on the NICE
N = 2458 preterm infants discharged home alive. age. cohort study in 24-28 week preterm infants [manual 2014
Full citation France. Inattention-hyperactivity |checklist for
Participants eligible for follow up symptoms prognostic studies
Guellec, I., N = 2357 AGA (n = 75/346): and QUIPS:
Lapillonne, A, Method(s) of Reference Participants: low
Renolleau, S., Participants included in follow up data: measurement for SGA (n =4/21): OR 1.29 risk of bias
Charlaluk, M. L., [n = 1677 with information on behavioural difficulties risk factor(s) (0.37-4.46)t Attrition: moderate
Roze, J. C., n = 1535 with MPC data risk of bias. >20% of
Marret, S., n = 1439 with school questionnaire data Small for gestational | Total behavioural participants were lost
Vieux, R., age was defined as difficulties to follow up, and no
Monique, K., birth weight below the |AGA (n = 82/346): information is
Ancel, P. Y., Characteristics 10th centile for Reference presented regarding
Epipage Study gestation. SGA (n=7/21): OR 2.30 whether there are
Group, 29-32 week (0.82-6.48)% any difference
Neurologic 24-28 week between those
outcomes at Outcome(s) 29-32 week preterm infants |individual who were,
school age in AGA 1ISGA |IAGA |ISGA ascertainment/meas Inattention-ﬁyperactivity and were not,
very preterm Characteristic 2 20.”1 <10t_h ZZOth <10t.h ures symptoms included in the follow
infants born with centil |icentil ||centil ||centil AGA (n = 156/1041): up.
severe or mild SN T | P | Behavioural problems |Reference Prognostic factor
growth n (%) |[n (%) ||n (%) ||n (%) were assessed using |SGA (n = 27/115): OR 1.78 |measurement: low
restriction, 349 |(37 887 |[104 the French version of |(1.10-2.89)t risk of bias
Pediatrics, 127, | [Male gender (51.6)|/(52.1) ||(54.3) ||(54.4) the Strengths and Outcome
€883-91, 2011 gifficulties Total behavioural measurement: high
uestionnaire which | difficulties risk of bias. School
Countrylies Antenatal 443 1153 (|1168 1151 was completed by the |AGA (n = 201/1037): difficulties includes
where the study corticosteroids (67.2)||(75.7)1|(73.6) |[(83.9) parents. 25 items from | Reference the outcome of "low
was carried out 1 = = 5 rating scales are SGA (n = 22/115): OR 0.98 |grades" but this is
; 222 7 5 4 included 0.59-1.63 not further described,
France Multiple pregnancy |35 gy Il23 9) [(31.6) ||(25.1) (hyperactivity- ( * and is based solely
inattention, conduct, |t adjusted for gestational  |on parental report.
Study t Maternal age <25 156 |15 389 1[50 emg}ional anc? peer  |age, gender, social class of |Confounding: low
y type years (23.2)(|(21.7) |[(24.0) ||(26.5) problems and the.famlly, maternal_ age, risk of b_las
prosocial behaviour). | parity, maternal nationality, |Analysis and
Prospective Scores for the first four type of pregnancy (single | reporting: low risk of
population based domains are summed |versus multiple) and bias
cohort study. up to a "total antenatal corticosteroids.
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Study details

Risk factors

Methods

Outcomes and Results

Comments

Aim of the
study

To assess
cognitive
performance and
school
performance in
preterm children
according to
growth restriction
at birth.

Study dates
January 1st and

December 31st
1997.

Source of
funding

Not reported in
this article.

Participants
Maternal age 235 102 |[15 243 ||37
years (15.2) [|(21.7) [|(15.0) ||(19.6)
Socioeconomic status
Professional 20 8 194 19
(15.1)[|(14.5) [|(12.6) ||(10.9)
Intermediate 127 12 370 138
(21.2) [|(21.8) [|(24.0) ||(21.7)
Administrative/publi
¢ service/ 145 ||8 346 ||47
self- (24.2)(|(14.5) [|(22.5) ||(26.9)
employed/student
asssrs?gnt/service (1102 7) ?1 4.5) (21451 6) (2186 0)
worker ’ ’ ’ ’
Manual worker or  ||136 (|19 389 ||43
unemployed (22.7) [|(34.5) [|(25.3) ||(24.6)

Inclusion criteria

Preterm children: born before 33 completed weeks in
9 regions of France during the study dates.
Term controls: one in every four births at 39 or 40
weeks during one week of 1997.

Exclusion criteria

Death before discharge, or before the follow up
period. Declined follow up (n = 106).

difficulties score"
which indicates poorer
mental health. Cut-offs
were defined so that
10% of the term
control group were
considered to have a
behavioural problem.
School performance
was assessed at 8
years of age by
parental
questionnaire. School
difficulties were
defined by special
schooling (institution
or special school,
special class in
mainstream school,
mainstream class) or
low grades (not further
defined).

Statistical methods

Bivariate relationships
between birth weight
for gestational age
and each outcome
were assessed with X2
or Fisher's exact test.
Logistic regression
models were used to
study these
associations after
adjustment for
potential confounders
and gestational age.
Covariates were

At age 8 years
24-28 week preterm infants

School difficulties
AGA (n = 98/295):
Reference

SGA (n=6/17): OR 1.39
(0.47-4.14)*

29-32 week preterm infants
School difficulties

AGA (n = 163/887):
Reference

SGA (n =30/107): OR 1.74
(1.07-2.82)*

* Adjusted for gestational
age, gender, social class of
the family, maternal age
and parity.

Overall quality: low
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Neurodevelopme
ntal outcomes
following late

Gestational age

collected from medical
records at discharge.

Study details Participants Risk factors Methods Outcomes and Results Comments

included in the model

if they were known risk

factors and found to

be associated with the

studied outcome at the

20% significance level

in univariate analysis.

Length of follow-up

Behavioural outcomes

were assessed at five

years of age. School

outcomes were

assessed at 8 years of

age.

Chronological age is

assumed, but not

stated by the authors.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410767 Sample recruited - N = 2383 Gestational age Births in one of four At 2 years corrected age: |Based on the NICE

n = 1130 late/moderately preterm infants Ethnicity maternity centres, a Risk of cognitive manual 2014
Full citation n = 1255 term controls Socioeconomic status | midwifery-led birthing |impairment checklist for
Preeclampsia unit and home births. |Gestational age prognostic studies

Johnson, S., Sample analysed after exclusions - N = 1403 Gender Term: Reference and QUIPS.
Evans, T. A, n = 638 late/moderately preterm infants Late/moderately preterm: Participants: low
Draper, E. S., n = 765 term controls Method(s) of RR 2.09 (1.19- risk of bias
Field, D. J., measurement for 3.64)ttadjusted for sex, Attrition: moderate
Manktelow, B. risk factor(s) socioeconomic status and |risk of bias (Although
N., Marlow, N., |Characteristics small for gestational age only 57% of preterm
Matthews, R., Mothers participated in | Ethnicity participants and 62%
Petrou, S., Term a semi-structured White ethnic group: of controls completed
Seaton, S.E.,  ||Characteristic |infants (n |-2t¢/moderatepreterm interview after birth,  |Reference the 2 year follow up,
Smith, L. K., = 765) infants  (n = 638) and obstetric and Non-white ethnic group: RR |baseline
Boyle, E. M., neonatal data were 2.06 (1.10-3.83)t characteristics are

Socioeconomic status
Low risk: Reference

reported for those
who dropped out of
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on gold standard
developmental tests.

Study details Participants Risk factors Methods Outcomes and Results Comments
and moderate 32-33 weeks , n To quantify Medium risk: RR 2.86 the study. The
prematurity: A ||(,) 87 (13.6) socioeconomic status |(1.24-6.57)f authors identify that
population- a composite score High risk: RR 2.36 (1.02- those mothers lost to
based cohort was computed using [5.48)% follow up were
study, Archives |[34-36 weeks, n 551 (86.4) five proxy variables  |Preeclampsia younger, more likely
of Disease in (%) ' that measured No: Reference to be non-white, non-
Childhood: Fetal mothers' occupation, |Yes: RR 2.51 (1.33-4.70)% |English speaking and
and Neonatal 37-38 weeks, n education, social Sex single parents, to
Edition, 100, (%) 241 (31.5) support, income and  |Female: Reference have lower
F301-F308, wealth. Total SES Male: RR 7.04 (2.52- occupational status
2015 scores (range 0-12) 19.67)f tadjusted for all and educational
39-40 weeks, n [, (46.7) were used to define  |other variables in the model |qualifications, to be
Countrylies (%) three socioeconomic |- see analysis section. struggling financially
where the study risk groups: low and have poorer
was carried out |(41.42 weeks, n (scores 0-2), moderate health than
(%) 167 (21.8) (scores 3-5) and high responders. Some of
UK (scores 26). these differences are
- - identified as factors
Stud nM;‘J/t'?'e births, |54 (19.7) [107 (16.8) which significantly
tudy type o Outcome(s) affect the risk of
ascertainment/meas cognitive impairment
Prospective 0 i ures in the study and
cohorr)t study. quggnvggr;t' 9 ?533252) 2435 (502) therefore tze results
At 2 years corrected may be different if
age, cognitive these women/their
Aim of the SGA, n (%) 48 (6.3) |67 (10.5) irrg:pairmgent was infants had
study assessed using the participated in the
Male, n (%) 384 (50.2) [343 (53.8) Parent Report of follow up)
To assess Children's Abilities- Prognostic factor
neurodevelopme Revised (PARCA-R). measurement: low
gtal outcc}mes at gﬂ;tirgzl)age <16 23) [19(3.2) Scores for non-verbal risk of bias
years of age ) cognition and Outcome
following late expressive language measurement: low
and moderate > were combined to give i i
prematurity. gﬂétirgzl)age - |188(27.3) | 114 (19.5) a total parent repo?t :I:Sokncf)gglr?cslers: low
composite. These risk of bias
. scores are strongly Analysis and
Study dates Ethnicity correlated with scores reporting: low risk of

bias.
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Inclusion criteria

Preterm babies: All babies born from 32 to 36+6
weeks of gestation within a geographically defined
region of the East Midlands.
Term babies: a random sample of term babies born
during the same time period and in the same

geographical region, including all term born multiples.

preterm group,
accounting for
maternal age,
ethnicity,
socioeconomic status,
infertility treatment,
maternal
hypertension,
maternal diabetes,
smoking, alcohol
consumption,
recreational drug use,
preeclampsia,

Study details Participants Risk factors Methods Outcomes and Results Comments
tSelgtembebr 2009 White, n (%) 569 (82.5) [461 (78.5) Modgtr.ate(seve_re t Oveﬁll: moderate
o December cognitive impairmen quality
2010: Period of - . was identified as a
data collection  ||Mixed, n (%) |7 (1.0) 12 (2.0) score corresponding
(patient to with PRC scores <
enrolment) Asian,n (%) |77 (11.2) |86 (14.7) 2.5th percentile in the
2 years of term reference group.
corrected age: )
follow-up Black, n (%) 30(4.4) [21(3.6)
assessment Statistical methods
Chinese or
other.n (%) |/ (100 |6(1.0) Neurodevelopmental
Source of outcomes were
funding Unk compared between
. ' (o/n) nown, n 0 (0) 1(0.2) term and
National Institute 0 late/moderate preterm
for Health infants with
Research. Socioeconomic adjt;stmc(ajnt fo(r major
status confounders (sex,
socioeconomic status
: 5 and small for
Low risk, n (%) [339 (49.1) | 256 (43.6) gestational age).
A multivariable model
i i was constructed to
?f/‘:)‘"“m fisk: N 1209 (30.3) | 184 (31.4) identify risk of
cognitive impairment
in the late/moderat
High risk, n (%) | 142 (20.6) [147 (25.0) n e aeimoderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

Infants with congenital abnormalities.
No completed questionnaire data received (n = 490

term, n = 492 preterm).

infection during
pregnancy, gestational
diabetes, pre-labour
rupture of membranes
>24 hours, antenatal
corticosteroids,
induction of labour,
raised CRP during
labour, mode of
delivery, absent or
reversed end diastolic
flow, male gender,
gestational age,
multiple birth, small for
gestational age, need
for resuscitation at
birth, respiratory
support received,
intracranial
abnormalitites,
jaundice requiring
phototherapy,
hypoglycaemia,
hypothermia, antibiotic
administration and any
breast milk at
discharge.

Length of follow-up

2 years (corrected
age).

Refid

397352

Full citation

Sample size

n=219 extremely preterm children (<26 GA weeks)

Characteristics

Risk factors

Sex, maternal ethnicity,
maternal age, SES,
antenatal steroids,
postnatal steroids for

Setting

National cohort study
(EPICure Study) of
extremely preterm
children born at <26

Outcome(s) at age

At age 11 years
SEN provision

Male sex: OR 3.08 (1.48-
6.40)

Limitations

Limitations

Based on the NICE
manual 2014
checklist for
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Study details Participants Risk factors Methods Outcomes and Results Comments
Johnson, S., Children chronic lung disease, weeks of gestation in  |Abnormal last cerebral prognostic studies
Wolke, D., born at abnormal cerebral the UK and Ireland ultrasound: OR 3.72 (1.16- [and QUIPS
Hennessy, E., <26 ultrasound, necrotising |between March and 11.91) Participants: low
Marlow, N., weeks, enterocolitis December 1995. NEC: not significant (not risk of bias
Educational assessed reported) Attrition: moderate
outcomes in at 11 Any antenatal steroids: not [risk of bias
extremely years Method(s) of significant (not reported) Of the 3017 children
preterm children: n=219 measurement for Any postnatal steroids for  (who survived until 11
neuropsychologi risk factor(s) chronic lung disease: not years of age, 219
cal correlates significant (not reported) were assessed
and predictors of <=23 GA 10.5 Maternal and infant Maternal age (per 10 (71%).
attainment, wks, % characteristics, and years): not significant (not |Prognostic factor
Developmental perinatal information | reported) measurement: mod
Neuropsycholog | (24 GA wks, was collected at SES: not significant (not erate risk of bias
y, 36, 74-95, % 32.0 discharge from reported) No details are given
2011 hospital. Chorioamnionitis about the risk
(suspected or proven): not |factors.
Countrylies 3/5 GA wks, 57.5 significant (not reported) Outcome
where the study || Outcome(s) measurement: mod
was carried out ascertainment/meas erate risk of bias
Birth weight ures Little information is
UK & Ireland in grams, 740 given about the
median Teachers completed a outcome of interest
questionnaire about if (SEN provision).
Study type Male sex. % |[46.1 special educationgll Confpundin.g: mode
needs (SEN) provision rate risk of bias
Population- . was utilized by the It is not clearly stated
based cohort White child. how the regression
study (EPICure ”:ﬁt?”_‘ta' y 82.1 model was built but
Study) ethnicity, 7o resumably all the
Statistical methods Serinatal a)rlmd
. Mother ) o neonatal factors
Aim of the education 76.0 Multlple_ |Oglst!C ) were included in the
study up to 16 yrs . regression adj_ustlng model.
of age, % for sex, gestational Analysis and
To investigate age, birth weight, reporting: moderate
educational . maternal ethnicity, risk of bias
outcomes at 11 | [Mother’s 24.0 maternal age, Only statistically
years of age in | [education maternal education, significant findings
children born post-16 SES, antenatal

are reported and it is
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preterm birth on
school
performance in
middle
childhood; using
outcome data
obtained at 6
years to
investigate social
and
neuropsychologi
cal antecedents
of attainment in
reading and
mathematics at
11 years and to
examine the
relative impact of
these
antecedents
between children
born extremely
preterm and at
term; to examine
neonatal
variables and
early
neurodevelopme
ntal outcomes at
30 monhts of
age as
predictors of

SES at 11y, ||24.4
%

Low SES at

11y, % 317

Age at
assessment,
mean (SD)

10.9
(0.38)

Inclusion criteria

All infants born <26 weeks of gestation and admitted
for neonatal intensive care in the UK and Ireland from
March through December 1995 and survived.

Exclusion criteria

None reported.

temperature <35c,
CRIB score, NEC,
postnatal steroids for
chronic lung disease,
any breast milk given,
duration of NICU
admission.

Length of follow-up

11 years

Study details Participants Risk factors Methods Outcomes and Results Comments
extremely years of steroids, preterm not clear which risk
preterm age, % premature rupture of factors were actually
compared with membranes, vaginal considered for the
term-born - breech delivery, outcome of interest.
classmates in High OSES atllya g chorioamnionitis, fetal

order to quantify 1y, % heart rate >100 bpm Overall quality: low
the effect of at 5 minutes,

extremely Medium admission
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

attainment in
reading and
mathematics and
the need for
special
educational
needs provision
in children born
extremely
preterm at 11
years of age.

Study dates

Children born
between March
and December
1995, follow-up
at 11 years.

Source of
funding

None reported.

Ref Id
243107
Full citation

Kerstjens,J.M.,
Bocca-
Tjeertes,|.F., de
Winter,A.F.,
Reijneveld,S.A.,
Bos,A.F.,
Neonatal
morbidities and

Sample size

Overall sample

N = 1145 moderately preterm children

Sample included in follow up

N =832

Characteristics

Characteristics|[32-35
week

32-33
week

34-35
week

Risk factors

Gestational age
Male gender

SGA (<10th centile)
Sepsis

Setting

National prospective
cohort study.

Method(s) of
measurement for
risk factor(s)

Data on neonatal
morbidities were
collected from hospital
records, bedside

Outcome(s) at age

At 43-49 months

Risk of abnormal ASQ total
problems score

Low gestational age

34 to 35+6 weeks:
Reference

32 to 33+6 weeks: not
significant on univariate
analysis

Male gender
Female: Reference

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants: low
risk of bias
Attrition: moderate
risk of bias

>20% of participants
were lost to follow
up.
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To determine
which neonatal
morbidities were
associated with
developmental
delay at
preschool age
for moderately
preterm
children.

and all children with syndromes. No ASQ data within
specified time window (43-49 months).

domains:
communication, fine
motor, gross motor,
problem solving ability
and personal-social
functioning. The
scores on each
domain add up to an
ASQ total problems
score. A score of
>2SDs below the
mean for the Dutch
reference group was

Study details Participants Risk factors Methods Outcomes and Results Comments
developmental n=832(|N= = charts and preventive |Male: OR 3.12 (1.70-5.75) |Prognostic factor
delay in 268 564 health care records. measurement: low
moderately Septicaemia was SGA risk of bias
preterm-born Septicaemia 30 o 17 . 13 o defined as both clinical [No: Reference Outcome
children, (3.6%) ||(6.3%) |((2.3%) symptoms and at least | Yes: OR 2.62 (1.36-5.05) |measurement: low
Pediatrics, 130, one positive blood risk of bias
e265-e272, 2012 | [SGA <10th 76 25 51 culture result. SGA Septicaemia Confounders: low

percentile (9.1%) |[(9.3%) [((9.0%) was defined as a birth |Not significant on univariate [risk of bias
Countrylies weight < 10th analysis Analysis and
where the study 271 145 326 percentile, according Reporting: low risk
was carried out | |Male gender 56.6%)l(54.1%)l(57 8% to the Dutch growth  [Variables included in the of bias.

(56.6%)((54.1%))(57.8%) curves. Low final model were: birth Overall quality:

The gestational age was  |asphyxia, tertiary NICU moderate
Netherlands. Low maternal ||246 91 155 defined as <34 weeks [admission, hypoglycaemia,

education (29.7%)|((34.1%)|((27.7%) gestation. hyperbilirubinaemia, SGA

and gender.
Numbers for subgroups are
Study type Outcome(s) not stated.
) Inclusion criteria ascertainment/meas
Community ures
based Children born during the study dates with a
prospective gestational age of 32 to 35+6 weeks. Parents completed the
cohort study. Dutch version of the
48 months Ages and

Exclusion criteria Stages Questionnaire.
Aim of the This measures
study Major congenital malformations, congenital infections development in 5
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Kerstjens, J. M.,
de Winter, A. F.,

n = 674 gestation 38-41 weeks
Sample analysed after exclusions - N = 1983
n = 512 gestation < 32 weeks

study.

<2SD below the mean)
Term: Reference <32
weeks: OR 3.2 (1.88-5.37)

Study details Participants Risk factors Methods Outcomes and Results Comments
Study dates considered to indicate
developmental delay.
Children born in
2002 and 2003.
Statistical methods
Source of The association
funding between all perinatal
and neonatal variables
The Research with rates of abnormal
Foundation of ASQ score was
the Beatrix assessed with
Children's univariate logistic
Hospital, the regression. Then all
Cornelia risk factors with
Foundation for univariate associations
the Handicapped of p <0.1 were
Child, the A. included
Bulk Preventive simultaneously in a
Child Health multivariable logistic
Care Research regression model.
Fund, the Dutch
Brain
Foundation, and Length of follow-up
unrestricted
investigator- 43-49 months.
initiated research Chronological age is
grants from Friso assumed, but not
Infant Nutrition, stated by the authors.
FrieslandCampin
a, and Pfizer
Europe.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410819 Sample recruited - N = 2517 Gestational age Multicentre and At age 4 years Based on the NICE
n = 698 gestation < 32 weeks community based Risk of developmental manual 2014
Full citation n = 1145 gestation 32-35 weeks prospective cohort delay (ASQ total score checklist for

prognostic studies
and QUIPS.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Bocca-Tjeertes,
I. F., ten Vergert,
E. M.,
Reijneveld, S.
A., Bos, A. F.,
Developmental
delay in
moderately
preterm-born
children at
school entry,
Journal of
Pediatrics, 159,
92-8, 2011

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Population
based
prospective
cohort study
(Lollypop).

Aim of the
study

To determine the
prevalence and
nature of
developmental
delay at

n = 927 gestation 32-35 weeks
n = 544 gestation 38-41 weeks

Characteristics

Early Moderate |Full
preterm< |preterm32- |term38-
Characteristics 32 35+6 41+6
weeksn =[weeksn = [weeksn
512 927 =544
Male, n (%) (25613_ 4y [532674) (247;’_6)
Multiplepregnancy, | 178
n (%) (34.8) 259 (27.9) 16 (1.1)
SGA <10th
percentilen (%) 97 (19.1) |85 (9.2) 45 (8.4)
Maternal age
<20 yrs, n (%) 5(1) 11 (1.2) 3(0.6)
87
36-46 yrs, n (%) |66 (12.9 [119(12.9) (16.0)
Maternal
education
17+ years, n (%) (1356‘_ 2 |247(269) (1,?5 4

Method(s) of
measurement for
risk factor(s)

Gestational age
obtained from medical
records held by the
preventive child
healthcare centres,
confirmed by early
ultrasound
measurements in
>95% of cases.

Outcome(s)
ascertainment/meas
ures

The Dutch version of
the age 48 month form
of the Ages and
Stages questionnaire
was used to assess
development. The
ASQ covers five
domains:
communication, fine
motor function, gross
motor
function,personal-
social functioning and
problem solving. The
total score was
calculated by adding
all the domain scores
and dividing by five.
The individual domain
scores, and the total
score were

32-35+6 weeks: OR 1.5
(0.89-2.52) 32-33+6 weeks:
OR 1.5 (0.81-2.92) 34-35+6
weeks: OR 1.5 (0.84-

2.52) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of developmental
delay were 1.13 (1.08-1.18)
for each decreasing week
of gestational age. This
implies that the risk of
developmental delay rises
from 1.93 for children born
at 35 weeks, to 7.14 for
children born at 25

weeks.

Risk of fine motor
impairment (ASQ Fine
motor score <2SD below
the mean)

Term: Reference <32
weeks: OR 3.6 (2.02-6.38)
32-35+6 weeks: OR 2.0
(1.17-3.54) 32-33+6 weeks:
OR 2.5 (1.32-4.87) 34-35+6
weeks: OR 1.8 (1.01-

3.22) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of impaired fine motor
development were 1.13
(1.08-1.18) for each
decreasing week of
gestational age.

Participants: low
risk of bias
Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall: moderate
quality
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Study details

Risk factors

Methods

Outcomes and Results

Comments

preschool age in
infants born
moderately
preterm.

Study dates

Study
recruitment
during 2005-
2007.

Source of
funding

The research
foundation of
Beatrix
Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk Preventive
Child Health
Care Research
Fund, the Dutch
Brain
Foundation, and
an unrestricted
research grant
from
FrieslandCampin
a, Friso Infant
Nutrition, Abbott
and Pfizer
Europe.

Participants
13-16 years, n (%) (24?{4'0) 307 (34.6) (2??81.0)
<12 years, n (%) (12472.8) 314 (35.4) (12581.5)

Inclusion criteria

From a community based preventive child healthcare
(PCHC) cohort of 45455 children born in 2002 and
2003 all children with a gestational age of <36 weeks
were sampled.

For every second preterm child, then next term born
child from the cohort was selected as a comparison.
The cohort was expanded with very preterm children
(<32 weeks) born in 2003 who had been admitted to
any of five tertiary neonatal intensive care units.
Children were recruited during a routine visit to their
local PCHC centre at the age of 43 to 49 months
Completed ASQ within the timeframe 43-49 months.

Exclusion criteria

Major congenital malformations, syndromes and
congenital infections.

dichotomized at 2SD
below the mean score
of the Dutch reference
group as
normal/abnormal.

Statistical methods

Multivariate logistic
regression analyses
were used to examine
the relationship
between gestational
age group and

abnormal ASQ scores.

Adjustment was
conducted for
maternal age,
mother's birth country,
parental education,
single-parent family,
sex, multiple birth and
SGA.

Length of follow-up

4 years

Risk of gross motor
impairment (ASQ Gross
motor score <2SD below
the mean)

Term: Reference <32
weeks: OR 3.5 (2.04-5.94)
32-35+6 weeks: OR 1.3
(0.75-2.21) 32-33+6 weeks:
OR 1.0 (0.46-2.06) 34-35+6
weeks: OR 1.4 (0.81-

2.50) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of impaired fine motor
development were 1.13
(1.08-1.19) for each
decreasing week of
gestational age. All OR
are adjusted for sex, SGA,
parental education,
mother's birth country and
multiple birth.
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Kerstjens,J.M.,
de Winter,A.F.,
Sollie,K.M.,
Bocca-
Tjeertes,|.F.,
Potijk, M.R.,
Reijneveld,S.A.,
Bos,A.F.,
Maternal and
pregnancy-
related factors
associated with
developmental
delay in
moderately
preterm-born
children,
Obstetrics and
Gynecology,
121, 727-733,
2013

Countrylies
where the study
was carried out

The Netherlands

Study type

Population
based

Characteristics

%

Preexisting
maternal
somatic
iliness

5.5

Preexisting
maternal
mentai liness

Prepregnancy
obesity (BMI
>30)

11.5

Maternal age
younger than
20y

0.6

HELLP or

(pre-
Jeclampsia

19.4

Preexisting or
gestational
diabetes

24

Antepartum
haemorrhage

(depression, psychosis,
other), maternal age
<20y, multiple
pregnancy

(Lollipop), a
community-based
cohort of 45,455
children born in 2002-
2003 in the
Netherlands.

Method(s) of
measurement for
risk factor(s)

Data on pre-existing
maternal and
pregnancy-related
factors were collected
from the hospital
records of both
mothers and children,
preventive child health
care centre records,
the Dutch Central
Perinatal Registration,
and a parental
questionnaire at age 4
years. The data from
different sources were
crosschecked
whenever possible.

Outcome(s)
ascertainment/meas
ures

Antenatal steroids: OR not
significant in the univariate
regression

Maternal pre-existing
mental illness (depression,
psychosis, other): OR 1.32
(0.14-12.3)

Maternal age <20 years:
not significant in the
univariate regression
Multiple pregnancy: OR
1.86 (1.02-3.42)

SGA: OR 2.75 (1.25-6.08)

Male sex: OR 4.20 (2.09-
8.46)

The final multivariable
model adjusted for maternal
somatic and mental iliness,
maternal obesity, in vitro
fertilisation, SGA, sex,
multiple pregnancy, breech
presentation, induced
labour, CS, assisted
delivery, SES and parity.

Study details Participants Risk factors Methods Outcomes and Results Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

327136 n=834 moderately preterm children (32-35 weeks) SGA, sex, antenatal Part of the At 43-49 months of age Limitations
steroids, maternal pre- |Longitudinal Preterm |[Abnormal ASQ total Based on the NICE

Full citation existing mental illness | Outcome Project problems score manual 2014

checklist for
prognostic studies
and QUIPS
Participants: low
risk of bias

Attrition: low risk of

bias
834 of the 960
children included in

the study completed

the follow-up.
Prognostic factor

measurement: low

risk of bias
Outcome

measurement: low

risk of bias

Confounding: mod

erate risk of bias

Not completely clear

if regression model
actually adjusted fo
all the variables in
model 1 plus the
additional
sociodemographic

variables or just the

sociodemographic
variables.
Analysis and
reporting: low risk
bias

Overall quality:
moderate

2
r

of
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Research
Foundation of
the Beatrix

chronological age

Study details Participants Risk factors Methods Outcomes and Results Comments

prospective Antenatal Parents completed the

cohort study steroids (full {[19.1 Dutch version of the
course) 48 months ASQ. The

scores on each

Aim of the - domain add up to an

study In vitro 7.2 ASQ total problems
fertilisation score. A score of

To estimate the >2SDs below the

association SGA 9.1 mean for the Dutch

between pre- reference group was

existing maternal considered to indicate

and pregnancy- developmental delay.

;I‘gted factors Male sex 56.5

developmental Statistical methods

delay in early Multiple 29.1

childhood in pregnancy ' Logistic multivariable

moderately regression including

preterm-born GA 32-33 weeks |[32.3 all variables with p-

children. values <0.20 in

univariate analyses.

Clinical infection Thus, the final model

Study dates in mother, child, adjusted for maternal
or both 15.0 somatic and mental

2002-2003, perinatally or ' iliness, maternal

follow-up at 43- | |proven placental obesity, in vitro

49 months infection fertilisation, SGA, sex,

uncorrected age multiple pregnancy,

(2005-2007). Prolonged breech presentation,
preterm rupture |[23.3 induced labour, CS,
of membranes assisted delivery, SES

Source of and parity.

funding
Breech 14.9

Lollipop study is | |Presentation Length of follow-up

supported by

grans from the CS 36.0 43-49 months
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Study details

Risk factors

Methods

Outcomes and Results

Comments

Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk Preventive
Child Health
Care Research
Fund, the Dutch
Brain
Foundation, and
unrestricted
investigator-
initiated research
grants from Friso
Infant Nutrition,
Friesland-
Campina,
Abbott, and
Pzifer Europe.

Participants

Assisted delivery |(9.0
Apgar score at 5

min <7 3.9
Multiparity 35.3
Non-Dutch

ethnicity 5.4
Maternal

education <12 29.8
years

Paternal

education <12 35.9
years

Low family

income 6.8
(<=850€/mo)

More than one

unit of 4.8
alcohol/week

Any smoking 21.9

Inclusion criteria
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difficulties in 8-
year-old very
preterm children:
the Epipage
cohort study,
PLoS ONE
[Electronic
Resource], 6,
e21361, 2011

Exclusion criteria

Death before follow up or declined follow up. Severe
motor deficiencies (cerebral palsy, unable to walk
without aid), or severe sensory deficiencies (visual
acuity <3/10 for both eyes or severe auditory
deficiency).

investigating school
outcome, special care
and behavioural
problems was sent to
parents in the first
trimester of 2006,
when the children
would have been in
the third grade of
primary school.

Study details Participants Risk factors Methods Outcomes and Results Comments
Children with a gestational age between 32+0 and
35+6 weeks born in 2002 and 2003.
Exclusion criteria
Children with major congenital malformations,
congenital infections and syndromes.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412875 Original sample: Gestational age. Population based At the age of 8 years Based on the NICE
n = 2901 very preterm children (22-32 weeks) cohort study in Risk of being in an manual 2014
Full citation n = 667 term controls (39-40 weeks) France. institution or special checklist for
school/class prognostic studies
Larroque, B., Included in follow up: Term (n = 3/277): and QUIPS
Ancel, P. Y., n = 1439 preterm children Method(s) of Reference Participants: low
Marchand- n = 327 term controls. measurement for Preterm (n = 52/1292): OR |risk of bias
Martin, L., risk factor(s) 3.0 (0.9-9.8) Attrition:
Cambonie, G., Risk of being in a moderate risk of bias
Fresson, J., Characteristics Gestational age refers |mainstream class with the |More than 20% of
Pierrat, V., Roze, to the number of year repeated participants were lost
J. C., Marpeau, |Not reported in this article. completed weeks of | Term (n = 11/277): to follow up.
L., Thiriez, G., amenorrhoea. Reference Prognostic factor
Alberge, C., Preterm (n = 223/1292): OR | measurement: low
Breart, G., Inclusion criteria 4.4(2.3-8.2) risk of bias
Kaminski, M., Outcome(s) Risk of needing special Outcome
Marret, S., Preterm: born between 22 and 32 weeks in one of ascertainment/meas |care and/or support at measurement: low
Epipage Study, |nine regions of France during the study dates. ures school risk of bias
group, Special | Term: one of every four children born at 39-40 weeks Term (n = 103/276): Confounding: low
care and school |during one week of 1997. A postal questionnaire |Reference risk of bias

Preterm (n = 742/1289): OR
2.0 (1.5-2.6)

All OR are adjusted for
maternal age, parity,
mother born in
France/abroad, maternal
level of education, SES and
sex.

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

France.

Study type

Population
based
prospective
cohort.

Aim of the
study

To investigate
school
difficulties,
special care and
behavioural
problems in 8
year old very
preterm
children.

Study dates
1997.
Source of
funding
INSERM, the

Directorate
General for

Schooling outcomes
included whether the
child attended an
institution or special
school, whether they
were in a special class
within mainstream
schooling and whether
they had repeated a
school year. Support
at school was defined
according to whether
the child was enrolled
at a particular
institution, special
school or class, or a
mainstream class with
support at school
(extra teacher in or
outside of the class
room, extra teaching
hours at school,
intervention of a
psychologists or other
person at school).

Statistical methods

Type of schooling,
special care/support at
school were compared
between preterm
children and the
reference group using
logistic regression
models to control for
potentially
confounding variables.
Factors known to be
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Study details Participants Risk factors Methods Outcomes and Results Comments

Health at the related to school

Ministry for outcome or behaviour

Social Affairs, were included in the

Merck-Sharp models: maternal age

and Dohme- at childbirth, parity,

Chibret, Medical maternal level of

Research education, maternal

Foundation, and birth place, SES and

"Hospital Sex.

Program for

Clinical

Research 2001 Length of follow-up

n°’AOM01117" of

the French 8 years.

Department of Assumed to be

Health. The eight chronological age, but

year follow up not stated by the

was supported authors.

by the "Hospital

Program for

Clinical

REsearch

2004/054/HP" at

the French

Department of

Health and the

Wyeth

Foundation for

Children and

Adolescents.

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

412882 Sample recruited - N = 1506 BDP- bronco pulmonary | The Extremely low Outcome assessed at 2 Based on the NICE
Sample eligible for assessment - N = 1190 dysplasia (chronic lung |gestational age years: manual 2014

Full citation Sample analysed after exclusions - N = 915 disease [CLD] at 36 newborn (ELGAN) Psychomotor checklist for

weeks) study identified Developmental Index [PDI] |prognostic studies

Laughon, M., Antenatal steroids characteristics and <70 and QUIPS.

O'Shea, M. T., Characteristics exposures that Participants: low risk

Allred, E. N., increase the risk of of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Bose, C., Kuban,
K., Van Marter,
L. J.,
Ehrenkranz, R.
A., Leviton, A.,
Chronic lung
disease and
developmental
delay at 2 years
of age in children
born before 28
weeks' gestation,
Pediatrics, 124,
637-648, 2009

Countrylies
where the study
was carried out

USA (14 Centres
in 5 States)

Study type

Prospective
cohort study

Aim of the
study

To explore to
what extent
chronic lung
disease (CLD)
and its
antecedents
influence the risk
of developmental

No details given

Inclusion criteria

Children included in the extremely low gestational
age newborns (ELGANSs) study sample

Children who were assessed at 24 months of age
with the BSID-II or the Vineland Adaptive Behavior
Scales (VABS)

Children who were able to walk independently (Gross
Motor Function Classification System [GMFCS] < 1)

Exclusion criteria

Children who were not able to walk independently
(GMFCS 21) at the 24-month follow-up assessment

structural and
functional neurologic
disorders in ELGANs
newborns. During the
years 2002-2004,
women delivering
before 28 weeks'
gestation at 1 of 14
participating
institutions were asked
to enrol in the study.

Method(s) of
measurement for
risk factor(s)

The diagnosis of CLD
was made at 36
weeks' postmenstrual
age (PMA). If an infant
was receiving
supplemental oxygen,
the infant was
classified as having
CLD.

Antenatal steroids,
defined as a complete
course of antenatal
steroids

Outcome(s)
ascertainment/meas
ures

Psychomotor
Developmental Index
(PDI) at 24-months
adjusted age at 24-

CLD without mechanical
ventilation [MV]: 1.1 (0.6—
2.0)

CLD with MV: 1.9 (0.97—-
3.9)

Complete course of ANS:
2.4 (1.5-3.8)

Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding:
moderate risk of bias
(No sufficient
information about the
measurement and
the definition of all
measured
confounders)
Analysis and
Reporting: low risk of
bias

Overall: moderate
quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

delays at 24-
months adjusted
age, as
assessed with
the Bayley
Scales of Infant
Development-
2nd Edition
(BSID-II), among
infants without
gross motor
function
impairments.

Study dates

2002-2004:
Period of data
collection
(patient
enrolment)

24 month: follow-
up Assessment

Source of
funding

Grant Support
5U01NS040069-
04/NS/NINDS
NIH HHS/United
States

UO01 NS040069-
04/NS/NINDS
NIH HHS/United
States

Financial
Disclosure: The

months using the
Bayley Scales of
Infant Development-
2nd Edition (BSID-II).

Statistical methods

Data analysis focused
to test the hypothesis
that antecedents of
CLD, and not CLD
itself, contribute to
suboptimal
performance on the
BSID-II. We assessed
associations between
antecedents
(antenatal and
postnatal variables
and CLD) and low
MDIs and PDls.
Relationships between
risk factors and low
MDIs and PDIs were
assessed with
Pearson's x2, and
variables associated
with both CLD and a
low BSID-Il at a P
value of £.30 were
considered for logistic
regression analyses.
Risk factors in logistic
regression models
were ordered in a
temporal pattern.
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age at delivery
and special
educational
need:
retrospective
cohort study of
407,503
schoolchildren,
PLoS Medicine /
Public Library of
Science, 7,
1000289, 2010

Countrylies
where the study
was carried out

UK

Study type

n =475 preterm (24-27 weeks)

Characteristics

No special Special
Characteristic educational |educational
need need
n =387682 n = 19821
Gestation at delivery
n (%)
24-27 weeks 335 (0.09) 140 (0.7)
28-32 weeks 3006 (0.8) 443 (2.2)
33-36 16754 (4.3) 1281 (6.5)

age were collected
from the Scottish
Morbidity Record
(SMR2), which
collects data on all
women discharged
from maternity
hospitals, including
maternal and infant
characteristics, clinical
management and
obstetric
complications.
Gestational age is
defined as completed
weeks of gestation on
the basis of the
estimated date of
delivery in the
woman's clinical
record.

Study details Participants Risk factors Methods Outcomes and Results Comments

authors have Length of follow-up

indicated they

have no financial 2 years

relationships

relevant to this

article to

disclose

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

412942 Overall sample: Gestational age National survey. At 5-18 years of age Based on the NICE
N = 407503 Risk of SEN according to [manual 2014

Full citation gestational age checklist for
Relevant sample included for this analysis Method(s) of 40 weeks : Reference prognostic studies

MacKay, D. F., [N = 152757 measurement for 33-36 weeks : OR 1.53 and QUIPS

Smith, G. C., n = 130798 full term (40 weeks) risk factor(s) (1.43-1.63) Participants: low

Dobbie, R., Pell, n = 18035 preterm (33-36 weeks) 28-32 weeks : OR 2.66 risk of bias

J. P., Gestational n = 3449 preterm (28-32 weeks) Data on gestational (2.38-2.97) Attrition:

24-27 weeks : OR 6.92
(5.58-8.58)

moderate risk of bias
>20% of potentially
eligible participants
were excluded due to
missing data.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study dates

Data from the
2005 school
census.

Source of
funding

NHS Health
Scotland.

Birth weight centile

y (IQR)

n (%)
1-3 11447 (3.0) |1084 (5.5)
4-10 27037 (7.0) 1865 (9.4)
Median maternal age
27 (23-31) 28 (24-31)

Inclusion criteria

Primary and secondary school children included in
the 2005 school census in Scotland.

disabilities that impact
on learning (including
some children with
hearing, motor and
visual inmpairment).

Statistical methods

The associations
between obstetric
factors and the risk of
SEN were analysed
using univariate and
multivariate logistic
regression and
presented as odds
ratios. The covariates
included in the model
were infant sex,
maternal age and

Study details Participants Risk factors Methods Outcomes and Results Comments
Retrospective 37 18617 (4.8) 1217 (6.1) Outcome(s)
study using ascertainment/meas
national registry ures
data. 38 48810 (12.6) |2759 (13.9)
Special educational
] 39 77217 (19.9) |3848 (19.4) need (SEN) was
Aim of the identified through the
study school census data.
40 125067 (32.3)|5731 (28.9) This includes
To investigate information on children
the risk of 41 81607 (21.1) |3530 (17.8) with learning
special disabilities (including
educational dyslexia, dyspraxia,
needs across the || 42 15936 (4.1) 850 (4.3) autism, Asperger's
whole spectrum syndrome and
of gestational 43 333 (0.08) 22 (0.11) attention deficit
age at delivery. hyperactivity disorder)
as well as children
Male gender n (%) |193034 (49.8)|13887 (70.1) with physical
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Obstetric factors
and different
causes of
special
educational
need:
Retrospective
cohort study of
407 503
schoolchildren,

n =475 preterm (24-27 weeks)

Characteristics

Preterm
24-27
wks

n =475

Type of SEN

Preterm
28-32
wks

Preterm
33-36
wks

Term
40-41
wks

from the Scottish
Morbidity Record
(SMR2), which
collects data on all
women discharged
from maternity
hospitals, including
maternal and infant
characteristics, clinical
management and

Study details Participants Risk factors Methods Outcomes and Results Comments
height, marital status,
parity, birth weight
Exclusion criteria centile, induction of
labour, mode of
Unable to link school census data to obstetrics record delivery, year of
(n =93340). Age <4 years or >19 years at the time of delivery, previous
the census. Births were the maternal height was spontaneous and
measured as <100cm or >200cm, birth weight therapeutic abortions
recorded as <400g or >5000g, or the gestation was and 5 minute Apgar
recorded as <24 weeks or >43 weeks. Multiple score.
births.
Length of follow-up
5 to 18 years.
Adjusted ages are not
described, therefore
chronological age is
assumed.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411047 Overall sample: Gestational age. National survey. At 5-18 years of age Based on the NICE
N = 407503 Risk of sensory SEN manual 2014
Full citation according to gestational |checklist for
Method(s) of age prognostic studies
MacKay, D. F., |Relevant sample included for this analysis measurement for 40-41 weeks : Reference  |and QUIPS
Smith, G. C. S., |N =237894 risk factor(s) 33-36 weeks : OR 1.73 Participants: low
Dobbie, R., n = 215935 full term (40-41 weeks) (1.18-2.52) risk of bias
Cooper, S. A, n = 18035 preterm (33-36 weeks) Data on gestational 28-32 weeks : OR 4.44 Attrition:
Pell, J. P, n = 3449 preterm (28-32 weeks) age were collected (2.56-7.71) moderate risk of bias

24-27 weeks : OR 23.64
(12.03-46.45)

Risk of physical or motor
SEN according to
gestational age

40-41 weeks : Reference
33-36 weeks : OR 2.99
(2.27-3.95)

>20% of potentially
eligible participants
were excluded due to
missing data.
Prognostic factor
measurement: low
risk of bias
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on learning (including
some sensory

Study details Participants Risk factors Methods Outcomes and Results Comments
BJOG: An n= n= n= obstetric 28-32 weeks : OR 16.01 Outcome
International 3449 18035 |130798 comphganons. . (11.78-21.75) measurgment: low
Journal of Gestational age is 24-27 weeks : OR 29.69 risk of bias
Obstetrics and  ||No SEN 335 3006  |16754 |206674 defined as completed |(17.49-50.40) Confounding: low
Gynaecology, weeks of gestation on risk of bias
120, 297-307, Sensory 14 17 40 243 the basis of the Risk of language SEN Analysis and
2013 estimated date of according to gestational |reporting: low risk of
- delivery in the age bias
Countrylies Physical or woman's clinical 40-41 weeks : Reference  |Overall quality:
where the study 29 98 84 302 record. 33-36 weeks : OR 1.03 moderate
was carried out ||motor (0.72-1.48)
28-32 weeks : OR 1.88
UK Language 3 13 42 438 Outcome(s) (0.99-3.55)
ascertainment/meas (24-27 weeks : OR 1.64
- ures (0.22-12.02)
Study type SOC'?‘L
emotional Data on SEN were Risk of social, emotional
Retrospective 6 32 169 1358 identified through the |or behavioural SEN
study using or 2005 school census. |according to gestational
national registry ||behavioural SEN includes: age
data. language impairments; |40-41 weeks : Reference
Specific specific learning 33-36 weeks : OR 1.34
learnin difficulties (such as 1.12-1.61
Aim of the g 10 49 235 2233 dyslexia or (28-32 wee)ks :OR1.24
study difficulties dyscalculia); (0.80-1.92)
Tod intellectual disabilities; |24-27 weeks : OR 1.90
o determine other developmental .60-6.07
whether Intellectual |67 165  |521  |3021 Giooriars that mpair (0.60-6.07)
relationships learning (including Risk of specific learning
with gestational || Autism autism, Asperger's difficulties SEN according
age and birth Spectrum syndrome and to gestational age
weight centile 5 34 75 882 attention deficit 40-41 weeks : Reference
vary between Disorder hyperactivity disorder); | 33-36 weeks : OR 1.26
specific causes (ASD) social, emotional or (1.09-1.46)
of special behavioural problems |28-32 weeks : OR 1.54
educational ) that impair learning; 1.13-2.12
need. Unspecified |6 35 15 784 and physical (24-27 wee)ks : OR 3.56
disabilities that impact |(1.80-7.05)
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

School census

Source of
funding

No external

data from 2005.

funding source.

Inclusion criteria

Primary and secondary school children included in
the 2005 school census in Scotland.

Exclusion criteria

Unable to link school census data to obstetrics record
(n =93340). Age <4 years or >19 years at the time of
the census. Births where the maternal height was
measured as <100cm or >200cm, birth weight
recorded as <400g or >5000g, or the gestation was
recorded as <24 weeks or >43 weeks. Multiple

births.

impairments, or
physical or motor
disabilities). In the
database, the groups
are mutually exclusive.
Children with more
than one cause of
SEN are classified on
the basis of their main
impairment. For the
purposes of this study
the intellectual
disability groups
(moderate, severe and
profound intellectual
disabilties, with or
without additional
complex needs) were
aggregated into one
group.

Statistical methods

The associations
between obstetric
factors and the risk of
each cause of SEN
were analysed using a
single univariate, then
multivariable
polytomous logistic
regression model
using no SEN as the
common referent
category. The
covariates included in
the multivariable
analysis were infant
sex, maternal age and

Risk of intellectual SEN
according to gestational

age

40-41 weeks :
33-36 weeks :

(1.74-2.14)

28-32 weeks :

(2.56-3.77)

24-27 weeks :

(8.46-16.10)

Reference
OR 1.93

OR 3.11

OR 11.67

Risk of ASD SEN
according to gestational

age

40-41 weeks :
33-36 weeks :

(0.72-1.21)

28-32 weeks :

(1.29-2.96)

24-27 weeks :

(0.80-8.20)

Reference
OR0.93

OR 1.95

OR 2.56

Risk of unspecified SEN
according to gestational

age

40-41 weeks :
33-36 weeks :

(1.26-1.94)

28-32 weeks :

(1.60-3.65)

24-27 weeks :

(2.16-11.64)

Reference
OR 1.56

OR 2.42

OR 5.01
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Neurodevelopme
nt of extremely
preterm infants
who had
necrotizing
enterocolitis with
or without late
bacteremia,
Journal of

Preterm infants born at 23 to 27+6 weeks gestation
during the study dates, at one of 14 participating
institutions.

Exclusion criteria

included infants who
had suspected NEC
and, despite the
absence of
pneumatosis on
abdominal
radiographs, were
treated with antibiotics
and suspension of

All models are adjusted for
public insurance, maternal
or fetal initiator for delivery,
gestational age (23-24, 25-
26, 27 weeks), birth weight
Z score 1 and thrombosis of
the fetal stem vessels of the

Study details Participants Risk factors Methods Outcomes and Results Comments

height, marital status,

parity, induction of

labour, mode of

delivery, year of

delivery, previous

spontaneous and

therapeutic abortions,

and the 5 minute

Apgar score.

Length of follow-up

5-18 years.

Adjusted ages are not

described, therefore

chronological age is

assumed.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
86775 Overall sample: NEC and late Multicentre At 2 years Based on the NICE

N = 1155 preterm infants born at 23 to 27+6 weeks bacteraemia prospective study. manual 2014
Full citation gestation. Risk of Bayley PDI <70 checklist for
No NEC or late prognostic studies

Martin,C.R., Method(s) of bacteraemia: Reference and QUIPS.
Dammann,O., Characteristics measurement for Medical NEC: OR 0.8 (0.3- |Participants: low
Allred,E.N., risk factor(s) 1.9) risk of bias
Patel,S., Not reported. Surgical NEC: OR 2.7 (1.2- | Attrition: low risk of
O'Shea,T.M., NEC was defined by |6.4) bias
Kuban,K.C., modified Bell's staging |Late bacteraemia: OR 1.3 |Prognostic factor
Leviton,A., Inclusion criteria criteria. Stage | (0.9-1.9) measurement: low

risk of bias
Outcome

measurement: low

risk of bias
Confounders: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Pediatrics, 157,
751-756, 2010

Countrylies
where the study
was carried out

USA

Study type

Multicentre
prospective
cohort study.

Aim of the
study

To evaluate the
developmental
correlates of
NEC with and
without
accompanying
bacteraemia.

Study dates
2002-2004.
Source of
funding
The National

Institutes of
Neurological

NEC or late bacteraemia status unknown (n = 143).
Isolated perforation (n = 49). No head ultrasound
scanning (n = 3). Did not survive to 2 years (n = 156).

enteral feeding for at
least one week. Stage
Ila represented infants
who had pneumatosis
bu did not experience
clinical deterioration or
laboratory
derangements. Stage
IIb included infants
with pneumatosis and
metabolic (acidosis) or
haematologic changes
(thrombocytopenia).
Stage llla included
infants with stage Ilb
criteria p;lus
respiratory or
cardiovascular
deterioration (e,g,
increased need for
respiratory support,
new vasopressor
requirements, oliguria,
disseminated
intravascular
coagulation). Finally,
stage llIb identified
those infants who
required surgical
intervention, an
exploratory
laparotomy or
placement of a
Penrose drain. For
analysis, NEC was
classified as medical
(stages lla, lIb and
Illa) and surgical(lllb).
Early bacteraemia was
defined as a positive

placenta and include a
random effect cluster term
for birth hospital.

Analysis and
Reporting: low risk
of bias.

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Diseases and
Stroke and a
program project
grant from the
National Institute
of Child Health
and Human
Development.

blood culture results in
the first postnatal
week. Late
bacteraemia was
defined as a positive
blood culture results in
weeks 2,3 or 4. All
positive culture results
were included in the
analysis, regardless of
species.

Outcome(s)
ascertainment/meas
ures

At 24 months
corrected age, a
comprehensive,
standardised
neurological
examination was
conducted by an
examiner unaware of
the infants neonatal
course.

The Bayley Scales of
Infant Development-
Second Edition was
administered by
examiners unaware of
the infant's medical
history. A score of <
70 (more than 2SD
below the mean) was
taken to represent
significant
psychomotor delay
(Psychomotor
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Development Index,
PDI).

Statistical methods

Odds ratios were
calculated to compare
the risk of outcomes
for infants with and
without medical NEC,
surgical NEC and late
bacteraemia.

Length of follow-up

2 years corrected
age.

Ref Id
411165
Full citation

Michael O'Shea,
T., Kuban, K. C.,
Allred, E. N.,
Paneth, N.,
Pagano, M.,
Dammann, O.,
Bostic, L.,
Brooklier, K.,
Butler, S.,
Goldstein, D. J.,
Hounshell, G.,
Keller, C.,
McQuiston, S.,
Miller, A.,
Pasternak, S.,

Sample size

Enrolled n=1505

Without qualifying cranial ultrasound n=51 (lost to
follow-up)

Deaths before follow-up n=257 (lost to follow-up)

No assessment of mental and/or motor development
n=181 (lost to follow-up)

Children followed-up at 24 mo n=1017

Characteristics

No information.

Inclusion criteria

Women delivering before 28 weeks of gestation.
Maternal consent before or shortly after delivery.

Risk factors

Intraventricular
haemorrhage (IVH)
(defined as blood within
the ventricles, excluding
haemorrhage localized
to the subependymal
region)

Periventricular
leukomalacia (PVL),
early and cystic.
Periventricular
hemorrhagic infarction
(PVHI)

Setting

14 hospitals in 11
cities in 5 states in the
UsS.

Method(s) of
measurement for
risk factor(s)

Cranial ultrasound
scans were performed
routinely by
technicians at the
hospitals, up to 3 sets
of scans per child
were performed. First
scan between 1st and
4th days, second
between 5th and 14th

Outcome(s) at age

Outcomes assessed at 24
months’ corrected age:
PDI <70 (delayed
psychomotor development)
No IVH: reference

IVH: RR 2.10 (95% CI 1.50-
2.90)

No early PVL: reference
Early PVL:RR 2.10 (95% CI
1.40-3.20)

No cystic PVL: reference
Cystic PVL:RR 4.30 (95%
Cl 2.30-8.10)

No PIVH: reference
PIVH: RR 4.00 (95% CI
2.20-7.00)

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.

Study

participation: moder

ate risk of bias
Sample
characteristics are
not described.
Study attrition:

moderate risk of bias

The ones who
survived but were

lost to follow-up due

to missing the
assessment of the
outcome differed in
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Plesha-Troyke,
S., Price, J.,
Romano, E.,
Solomon, K. M.,
Jacobson, A,
Westra, S.,
Leviton, A.,
Neonatal cranial
ultrasound
lesions and
developmental
delays at 2 years
of age among
extremely low
gestational age
children,
Pediatrics, 122,
e€662-e669, 2008

Countrylies
where the study
was carried out

USA

Study type

Prospective
cohort study

Aim of the
study

To describe the
relationships
between cranial
ultrasound
abnormalities

Exclusion criteria

>=28 weeks of gestation
No consent

days, and third
between 15th day and
40th week.

Before patient
enrollment,
sonologists created a
manual and data
collection form. Each
set of scan was first
read by one sonologist
at the institution of the
infant's birth, then
digital images were
sent to another
sonologist at another
study institution for a
second reading. When
two readers differed in
their recognition of
cranial abnormalities,
the images were sent
to a third reader (tie-
breaker) who did not
know what the initial
readers reported.

Outcome(s)
ascertainment/meas
ures

Developmental
assessment at around
24 months' corrected
age included the
Bayley Sacaes of
Infant Development -
Second Edition (BSID-
I), a neurological
examination, and

Models adjusted for
gestational age (23-24, 25-
26, or 27 weeks), receipt of
a complete course of
antenatal corticosteroid,
ceasarean delivery, and
Medicaid insurance at 2
years' corrected age.

their characteristics:
younger mothers,
less well educated
mothers, mothers
less likely to be
married, mothers
less likely to support
themselves via their
own employment,
mother more likely to
have Medicaid or
other public
insurance. No
difference in the
ones included in the
analysis and lost to
follow-up in relation
gender, gestational
age, plurality, birth
weight, birth weight
z-score, Score for
Neonatal Acute
Physiology I, or the
frequency of
ultrasound lesions.
Prognostic factor
measurement: low
risk of bias

Two (or three, if the
first two had differing
findings) trained,
experienced
sonologists
independently
assessed the
ultrasound images.
Outcome
measurement: low ri
sk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

and delayed
development at
2 years of age in
extremely
premature
infants.

Study dates

Enrollment
between 2002-
2004.

Follow-up at
around 24
months'
corrected age.

Source of
funding

National Institute
of Neurological
Disorders and
Stroke grant NS
40069.

when the child was
classified as
untestable on the
BSID-II (when child's
impairment(s)
precluded
administration of the
BSID-II or when >2
items were omitted or
judged to be
unscoreable), an
interview of the parent
was conducted using
the Vineland Adaptive
Behavior Scales
(VABS). Certified
examiners
administered and
scored the BSID-II.
Psychomotor
Development Indec
(PDI) of <70
considered delayed
psychomotor
development.
Children who could
not be tested using
BSID-Il were
assessed

using VABS: <70 o0n
VABS motor skills
domain score were
combined with the
children with <70 on
PDI.

Statistical methods

Validated tools used
to assess outcome.
However, not all
children were
assessed in the
same way: when
children were
untestable on BSID-
11, another tool VABS
was used.

Study
confounding: low ris
k of bias

The analyses
adjusted for several
important
confounders,
however, the
potential confounding
factors are not
described in detail.
Statistical analysis
and reporting:
moderate risk of bias
The statistical
analysis (calculating
RRs with 95% CI)
seems appropriate,
however, details of
the methods are not
reported. Also, it is
not clear whether in
the main results table
(Table 6), they
included only
children assessed
through BSID-Il or
also children
assessed through
VABS. Also,
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behavior at 2 y
of age, American
Journal of

Questionnaire was
completed by parents

Study details Participants Risk factors Methods Outcomes and Results Comments
For each ultrasound the factors that the
lesion, the proportion model adjusted for
of children who had an (in Table 6) differ
MDI or PDI of <70 from the factors that
were computed. were listed in the text
(e.g. ceasarial
Risk ratios (RR) with delivery not
95% Cl were mentioned in text but
calculated for the was adjusted for
relationship between according to Table 6,
ultrasound lesions and whereas SES
developmental delay. mentioned in text but
not on Table 6).
Length of follow-up Overall quality:
moderate
24 months' corrected
age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413008 n = 234 children born <33 weeks GA Gestational age. Observational At 24 months of age Based on the NICE
(n=54 children 32 weeks GA; n=78 children 30-31 multicentre study in Low drive to eat manual 2014
Full citation weeks GA; n=54 children 28-29 weeks GA; n=48 France. >37 weeks: Reference checklist for
children <28 weeks GA) 32 weeks: OR 1.33 (0.59- |prognostic studies
Migraine, A., n = 245 term controls (>37 weeks) 2.98) and QUIPS.
Nicklaus, S., Method(s) of 30-31 weeks: OR 1.17 Participants: low
Parnet, P., measurement for (0.54-2.55) risk of bias
Lange, C., Characteristics risk factor(s) 28-29 weeks: OR 2.01 Attrition: moderate
Monnery-Patris, (0.89-4.56) risk of bias
S., Des Robert, o Preterm Term Not reported. <28 weeks: OR 1.63 (0.69- |Although original
C., Darmaun, D., || Characteristic infants infants 3.81) numbers are not
Flamant, C., n =234 n=245 reported, only 70% of
Amarger, V., Outcome(s) Low food variety those infants enrolled
Roze, J. C., Maternal age ascertainment/meas |>37 weeks: Reference at birth agreed to
Effect of preterm ures 32 weeks: OR 0.87 (0.39- |participate in this
birth and birth < 25 years 13 (6.4%) |16 (6.7%) _ o |1.94) follow up study. No
weight on eating The Children's Eating |30-31 weeks: OR 1.10 information is
Difficulties

(0.55-2.21)

provided regarding
differences between
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eating habits at 2
years of
corrected age
differ between
children born
preterm and full
term and, if so,
to identify
maternal and
neonatal factors
that predispose
individuals to
later alterations
of eating
behaviours at 2
years of age.

-11t0-0.51SD

36 (15.4%)

70 (17.1%)

-0.50 to 0SD

40 (17.1%)

68 (27.8%)

>0SD

114 (48.7%)

72 (29.4%)

Inclusion criteria

Two separate cohorts were used for this analysis.
Preterm infants were enrolled by the POLYNUCA
study and were born at <33 weeks gestational age,
hospitalised in the neonatal intensive care unit of
Nantes University Hospital.

these categories were
split into quintiles, and
those in the highest
quintile were regarded
as having eating
disorders.

Statistical methods

Logistic regression
analysis was used to
calculate crude and
adjusted ORs of risk
factors for a low drive
to eat or narrow food
repertoire. Each model
included maternal age,

Study details Participants Risk factors Methods Outcomes and Results Comments
Clinical Nutrition, 193 when the child 28-29 weeks: OR 0.97 those who did and
97, 1270-7, 2013 || 25-35 years 187 (77.7%) (80.7%) reached 2 years of (0.42-2.24) did not participate.
' age. It assesses four |<28 weeks: OR 0.75 (0.31- |Prognostic factor
Countrylies dimensions: 1.82) measurement: low
where the study || >35 years 32 (15.8%) |30 (12.6%) neophobia, pickiness, risk of bias
was carried out low appetite and low | Numbers in subgroups not |Outcome
Mother's educational food enjoyment. Each |reported. measurement: low
France level item was rated on a 5 risk of bias
point scale, where Confounders: low
- higher scores indicate risk of bias
Study type less than high school [102 (43.6%) (45 (18.4%) more eating difficulties Analysis and
for that dimension. 2 Reporting: low risk
Prospective , 200 broader categories of bias.
multicentre high school or greater | 132 (56.4%) (81.6%) were then generated Overall quality:
study. representing a narrow moderate
131 food repertoire
Male gender 122 (52.1% (comprising neophobia
Aim of the ? ( ) (83.5%) and pickiness) and low
study drive to eat
] Birth weight z score (comprising low
TC;] dtitermlrt]'e appetite and low food
whether eatin i
behavioure g || less than -1SD 44 (18.8%) |35(14.3%) enjoyment). Scores for
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Preterm Birth,
Age at School
Entry and
Educational
Performance,
PLoS ONE, 8, -,
2013

Characteristics

Preterm Term
Characteristics <37 weeks 37-42
n =792 weeks
n=11268

Data on gestational
age were extracted
from information
routinely recorded in
the clinical notes. If
the gestation was
recorded as <37
weeks (based on last
menstrual period,

Study details Participants Risk factors Methods Outcomes and Results Comments

Term infants were enrolled by the OPALINE cohort maternal BMI,

and were born at >37 weeks gestation. maternal education
Study dates level, breastfeeding,

gestational age, birth-

September 2005 |Exclusion criteria weight z score and
to July 2009. gender.

Not reported.
Source of Length of follow-up
funding

24 months of age

The Regional (corrected age for
Health Agency of preterm participants).
Pays de la Loire,
the Regional
Council of
Burgundy and
the French
National
Research
Agency.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
307507 n = 722 preterm infants (<37 weeks) Gestational age. Regional prospective |At 8 years of age Based on the NICE

n = 11268 term infants (37-42 weeks) cohort. Risk of special education [manual 2014
Full citation Note that these numbers represent the full cohort, but needs when matched by |checklist for

data on Low KS1 score was obtained for 11169 actual date of birth (i.e. prognostic studies
Odd,D., children and data on special educational needs was Method(s) of chronological age) and QUIPS
Evans,D., obtained for 6174 children. Numbers in different GA measurement for Term: Reference Participants: low
Emond,A., group not reported by outcome. risk factor(s) Preterm < 37 weeks: OR risk of bias

1.57 (1.19-2.07)

Preterm 32-36 weeks: OR
1.53 (1.15-2.03)

Preterm < 32 weeks: OR
1.98 (0.82-4.82)

Risk of special education
needs when matched by
expected date of delivery
(i.e. corrected age)

Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

UK

Study type

Regional
prospective
cohort study.

Aim of the
study

To investigate if
a lack of age
correction and
year of
education might
explain some of
the school failure
seen in ex-
preterm infants.

Study dates
Born from April
1991 to

December
1992.

Source of
funding

None reported.

Maternal age, yrs, mean

(SD) 27.5(4.9) |127.9 (4.9)
Maternal socioeconomic
group
. 2758
0,
Professional 22 (4.0%) (29.5%)
Managerial 163 3692
(29.6%) (39.6%)
. 223 1124
Skilled non-manual (40.6%) (12.0%)
. 1038
0,
Skilled manual 76 (12.8%) (11.1%)
Semi-skilled 52 (9.5%) |238 (2.6%)
Non-white ethnicity 60 (8.5%) |562 (5.1%)
. . 136 o
Multiple birth (18.8%) 179 (1.6%)
411 5757
Male gender (56.9%) (51.1%)
Birth weight, g, mean (SD) (2356 (624) | 3455 (485)

Inclusion criteria

Not reported.

ultrasound or
paediatric
assessment) then
gestational age was
confirmed by a single
paediatrician after
reviewing the clinical
records.

Outcome(s)
ascertainment/meas
ures

At the age of 8 years,
the child's teacher was
sent a questionnaire,
which asked the
teacher to identify
"has this child ever
been recognised as
having special
educational needs?"
(SEN).

Statistical methods

The association
between gestational
age group and SEN
was initially assessed
by randomly matching
each preterm infant
with up to 10 infants
with a date of birth
within the same
calendar month.
Conditional regression
models were derived

Term: Reference

Preterm < 37 weeks: OR
1.59(1.20-2.11)

Preterm 32-36 weeks: OR
1.51 (1.13-2.03)

Preterm < 32 weeks: OR
2.36 (0.98-5.67)

Risk of special education
needs when matched by
expected date of delivery
and year of schooling
Term: Reference

Preterm < 37 weeks: OR
1.13 (0.81-1.56)

Preterm 32-36 weeks: OR
1.11 (0.80-1.55)

Preterm < 32 weeks: OR
1.30 (0.41-4.16)

Adjusted for ethnicity,
housing, crowding and
maternal education,
socioeconomic group, car
ownership, age, gender,
parity, weight, length and
head circumference at birth,
mode of delivery, maternal
hypertension and pyrexia.
Numbers in subgroups are
not reported.

Analysis and

reporting: low risk of

bias

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

No primary outcome measure available (reported key
stage 1 score or special educational needs, n =
1997).

using outcome and
exposure measures
(as binary variables)
and grouping on the
month of birth.
Adjustment for
potential confounders
was performed by
adding variables to the
models in blocks of
common variables
(e.g. social factors).
The analysis was
repeated two further
times. In the second
analysis, preterm
infants were matched
to 10 infants by their
expected date of
delivery, rather than
their actual date of
birth. In the third
analysis, infants were
matched by expected
date of delivery and by
year of school
attendance.

Length of follow-up

8 years of age.

Ref Id
316738
Full citation

Odd,D.E.,
Lingam,R.,

Sample size

Overall:

n = 741 moderate/late preterm infants

n = 13102 term infants

With data on abnormal heel-to-toe score:
n=331 preterm

Risk factors

Gestational age

Setting

Regional prospective
cohort study.

Outcome(s) at age

At age 7-8 years
Abnormal heel-to-toe

score
Term: Reference

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS:
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outcomes of
infants born
moderate and
late preterm,
Acta Paediatrica,
102, 876-882,
2013

Countrylies
where the study
was carried out

UK.

Study type

Regional
prospective
cohort study
(Avon
Longitudinal
Study of Parents
and Children,
ALSPAC).

Aim of the
study

To investigate
whether infants
born at late or
moderate
preterm
gestations have
increased risk of

n=6512 full-term

With data on abnormal peg-score and abnormal
coordination summary score:

n=328 preterm

n=6414 full-term

Characteristics

Characteristics i-lr—ﬁz;rr?ts iigftrsm
n=13102 |n=74
Materal age months | months.
Mat.ernal .
socioeconomic group
1 - Professional 6.1% 4.6%
2 - Managerial 31.0% 30.2%
nOSn'\r'n;ﬁE!'led 38.3% 40.3%
3M - Skilled manual [11.7% 13.5%
4 - Semiskilled 10.6% 9.0%
5 - Unskilled 2.4% 2.4%

Data on gestational
age were extracted
from the clinical notes
(based on the last
menstrual period,
ultrasound or
paediatric
assessment). If the
recorded gestational
age was <37 weeks,
this was confirmed by
a single paediatrician
after reviewing the
clinical records. If the
LMP date was
considered unreliable
then the earliest
ultrasound
measurement was
used.

Outcome(s)
ascertainment/meas
ures

Motor skills were
assessed using the
ALSPAC coordination
tests. This consisted
of three of the eight
subtests of the
Movement
Assessment Battery
for Children (MABC).
These subtests were

Study details Participants Risk factors Methods Outcomes and Results Comments
Emond,A., n=6501 full-term Method(s) of Moderate/late preterm: OR |Participants: low
Whitelaw,A., With data on abnormal bean-bag score: measurement for 1.27 (0.98-1.63) risk of bias
Movement n=332 preterm risk factor(s) Attrition: low risk of

Abnormal bean-bag score
Term: Reference
Moderate/late preterm: OR
1.17 (0.91-1.50)

Abnormal peg score
Term: Reference
Moderate/late preterm: OR
1.40 (1.08-1.81)

Abnormal coordination
summary score

Term: Reference
Moderate/late preterm: OR
1.39 (1.12-1.72)

All OR are adjusted for
ethnicity, housing, crowding
and maternal education,
socioeconomic group, car
ownership, maternal age,
gender, parity, weight,
length and head
circumference at birth,
mode of delivery, maternal
hypertension, pyrexia and
need for resuscitation at
birth.

bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality: high
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Study details

Risk factors

Methods

Outcomes and Results

Comments

cerebral palsy or
poor motor skills
at school age
than those born
at term.

Study dates

Children born
between April
1991 and
December
1992.

Source of
funding

The UK Medical
Research
Council, the
Wellcome Trust
and the
University of
Bristol.

Participants

Non-white ethnicity 5.4% 8.9%
Multiple birth 1.5% 18.5%
Male gender 51.4% 57.0%
Birthweight (g) 3456 (485) |2495(489)

Inclusion criteria

Children born in the Bristol area, England, during the
study dates, between 32 and 42 weeks of gestation.

Exclusion criteria

Not reported.

selected to test the
three realms of
coordination: manual
dexterity (placing pegs
task), ball skills
(throwing bean bag
into box) and balance
(heel-toe walking). A
summary score of all
three tests was
derived (range 0-15).
Lower scores indicate
better performance.
The top 5th centile of
this summed score
was used to define
severe motor
coordination
difficulties.

Statistical methods

Regression models
were used to
investigate the
association between
gestational group and
the outcome
measures. Adjustment
for potential
confounders was
performed by adding
the variables to the
models in blocks of
common variables
(e.g. socio-economic
factors). Variables
included were:
maternal age, socio-
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considered late
preterm if they were

Study details Participants Risk factors Methods Outcomes and Results Comments

economic group,

education, car

ownership, housing,

crowding index,

ethnicity, gender,

parity, birthweight,

length and head

circumference, mode

of delivery, multiple

birth, maternal

hypertension and

pyrexia and need for

resuscitation at birth.

Length of follow-up

7-8 years.

Chronological age is

assumed, but not

stated by the authors.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411396 n=10279 children in total (n=9683 childen born at 37- | Gestational age (32-36 |Avon Longitudinal At 5-7 years Limitations

41 wks and n=596 born at 32-36 wks) weeks) Study of Parents and [Success in KS1 overall Based on the NICE

Full citation Children (ALSPAC) in |assessment (at least level [manual 2014

Avon, UK in 1991- 2 in reading, writing and checklist for
Peacock, P. J., [Characteristics 1992. mathematics) prognostic studies
Henderson, J., Term (37-41 wks): and QUIPS
Odd, D., Emond, [15% of the late-preterm born children were born at Reference Participants: low
A., Early school |32-33 weeks gestation and 85% at 34-36 weeks. The Method(s) of Preterm (32-36 wks): OR  |risk of bias
attainment in majority of term and late pre-term infants were from a measurement for 0.74 (0.59-0.92) Attrition: moderate
late-preterm white ethnic background. Late-preterm infants had risk factor(s) risk of bias
infants, Archives [lower birth weights and lengths and were more likely Success in KS1 reading |Not clearly stated
of Disease in to be male, were more likely to be from a multiple Gestational age was |assessment (at least level |how many
Childhood, 97, |pregnancy, and born by CS. Mothers of late-preterm retrieved from 2) participants were lost
118-20, 2012 infants tended to have less qualifications and lower computerised medical |Term (37-41 wks): to follow-up.

incomes. records. Children were | Reference
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

UK

Study type

Population-
based
longitudinal
study

Aim of the
study

To investigate
whether infants
born late-
preterm have
poorer school
attainment
compared to
those born at
term.

Study dates

Children born in
1991-1992,
follow-up at 5-7
years.

Source of
funding

Inclusion criteria

Pregnant women due to deliver in 1991 and 1992
were recruited to participate. No other criteria
reported.

Exclusion criteria

Infants born at <32 and >=42 weeks gestation.

born at 32-36+6
weeks of gestation.
Term (comparison)
was defined as 37-
41+6 weeks of
gestation.

Outcome(s)
ascertainment/meas
ures

Data on Key Stage 1
assessments were
obtained from local
education authorities.
The results for the
three assessment
domains (reading,
writing and
mathematics) were
dichotomized, with
success defined as
achieving at least level
2, the expected level
of attainment. Overall
KS1 score defined as
having at least level 2
in all three domains.

Statistical methods

Logistic regression
model, adjusting for
possible confounders
which included
gender, age at testing,
birth weight z score for
gestational age and

Preterm (32-36 wks): OR
0.74 (0.58-0.94)

Success in KS1 writing
assessment (at least level
2)

Term (37-41 wks):
Reference

Preterm (32-36 wks): OR
0.74 (0.59-0.94)

Success om KS1
mathematics assessment
(at least level 2)

Term (37-41 wks):
Reference

Preterm (32-36 wks): OR
0.62 (0.48-0.80)

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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A., Behavioural
and emotional
problems in
moderately
preterm children
with low

Characteristics

Characteristics for moderately preterm children
compared to term children are not described, only for
the whole cohort according to socioeconomic status.

Information on
gestational age was
obtained through
parental
questionnaires, then
cross-checked with

(1.05-1.63)
SES: OR 1.21 (0.99-1.50)

Internalizing problems
Gestational age: OR 1.41
(1.13-1.73)

Study details Participants Risk factors Methods Outcomes and Results Comments
The UK Medical sex, pregnancy size,
Research maternal age, parity,
Council, the mode of delivery,
Wellcome Trust, maternal smoking,
and the maternal education
University of and scoail class,
Bristol provided ethcnicity, housing
core support for tenure and crowding,
ALSPAC study, car use, family income
no separate and single
funding was parenthood. Multiple
obtained for this imputation by chained
analysis. The equations was used to
lead author is impute missing
supported by a covariate data.
National Institute
for Health
Research Length of follow-up
(NIHR)
Academic School years 1 and 2
Clinical (5-7 years).
Fellowship.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413180 Original sample: Gestational age Multicentre cohort At age 4 years Based on the NICE
n = 995 moderately preterm children (32-35+6 weeks' | Socioeconomic status  |study in the Total behavioural manual 2014
Full citation gestation) Netherlands. problems checklist for
n = 577 term controls (38-41+6 weeks' gestation) Gestational age: OR 1.24  [prognnostic studies
Potijk, M. R., de (1.00-1.56) and QUIPS
Winter, A. F., Sample included in follow up: Method(s) of SES: OR 1.42 (1.14-1.77) |Participants: low
Bos, A. F,, n = 915 moderately preterm children measurement for risk of bias
Kerstjens, J. M., |n =543 term children risk factor(s) Externalizing problems Attrition: low risk of
Reijneveld, S. Gestational age: OR 1.31 bias.

Prognostic factor

measurement: low

risk of bias
Outcome

measurement: mod

erate risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

socioeconomic
status: a
population-
based study,
European Child
& Adolescent
Psychiatry, 24,
787-95, 2015

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Multicentre
prospective
cohort study
(LOLLIPOP).

Aim of the
study

To determine the
independent and
joint effects of
moderately
preterm birth and
low
socioeconomic
status on
behavioural and
emotional
problems in a

Inclusion criteria

Preterm children: born at 32+0 to 35+6 weeks'
gestation.
Term controls: born at 38-41+6 weeks' gestation.

Exclusion criteria
Congenital malformations or syndromes, gestational

age out of range or could not be verified, or if families
had moved between sampling and inclusion.

information from the
medical records. In
more than 95% of
cases gestational age
was calculated by
using the last date of
menstruation, and
confirmed by early
ultrasound
measurements. When
inconsistencies were
found these were
checked against
information in
discharge letters.
Socioeconomic status
was determined on the
basis of education,
income and
occupation. Data on
the highest completed
educational level of
both parents were
collected by a general
questionnaire when
the children were aged
4 years. The
categories were
defined as: primary
school or less, low-
level technical and
vocational training
(<12 years of
education), high
school or medium-
level technical and
vocational training (12-
16 years education),
and university or high-
level technical and

SES: OR 1.26 (1.03-1.54)

OR represent the risk per
standard deviation
decrease in socioeconomic
status and gestational age.
Note that all study
participants are included in
these analyses (term and
preterm).

Who assessed the
child using CBCL is
not reported.
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

large population
based sample.

Study dates

Children born in
2002 and 2003.

Source of
funding

The research
foundation of
Beatrix
Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk-Child
Health Care
Research Fund,
the Dutch Brain
Foundation and
unrestricted
research grants
from
FrieslandCampin
a, Friso Infant
Nutrition, Abbott
and Pfizer
Europe.

vocation training (>16
years of education).
Parents were also
asked to indicate their
net monthly income in
euros: <850; 851-
1150; 1151-1750;
1751-3050; 3051-
3500; and >3500.
Data on occupational
level were collected
retrospectively from
the medical birth
registers kept by the
preventive child health
care centres.
Occupational levels of
both parents were
classified according to
the International
Standard
Classification of
Occupations.

A composite
socioeconomic status
(SES) score was then
computed on the basis
of five indicators:
educational level of
father, education level
of mother, family
income, occupational
level of father and
occupational level of
mother. Each of the
indicators was ranked
and standardised and
the mean SES was
calculated using all
indicators available for
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

that child.
Subsequently a
composite and
standardised SES
measure was
computed - a
continuous variable
with a mean of 0 and a
standard deviation of
1.

Outcome(s)
ascertainment/meas
ures

Behavioural and
emotional problems
were measured at the
age of 4 years using
the Dutch version of
the Child Behaviour
Checklist for 1.5-5
years. By summing
the ratings for sets of
items a score for
internalising problems,
externalising problems
and a total problems
score was generated.
The authors state that
"American cut-offs"
were used to identify
clinically relevant
scores.

Statistical methods

65



Appendix K and L: Evidence tables and supplementary tables - developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Logistic regression
models were used to
examine independent
and joint effects of
moderately preterm
birth and
socioeconomic status
on behavioural and
emotional problems. In
these analyses
standardised
measures were used
for gestational age
and SES, meaning
that both of these risk
factors had a mean of
0 and a SD of 1.
Results were adjusted
for the effect of
confounders identified
in the literature and
differences in
background
characteristics. To
prevent over
adjustment for factors
that highly correlated
with SES, family
composition and
mother's ethnicity
were not included in
the adjustment.

Length of follow-up

4 years.
Chronological age is
assumed, but not
stated by the authors.
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are associated
with poorer
school
performance at
age 5 years: a
cohort study,
Archives of
Disease in
Childhood Fetal
& Neonatal
Edition, 97,
F167-73, 2012

Countrylies
where the study
was carried out

UK

Study type

Population-
based cohort
study

median gestational age in the very preterm group
was 29 weeks, and 63% of this group had a
gestational age of 29-31 weeks. Increasing
prematurity was associated with multiple births,
caesarean section, lower birth weight, longer length
of stay in hospital and shorter duration of
breastfeeding. Some of the maternal characteristics
also varied according to gestational age, but there
was no strong dose-response effect across
gestational age.

Inclusion criteria

Infants born in England and Wales between
September 2000 and August 2001, and in Scotland
and Northern Ireland between November 2000 and
January 2002, who were alive and living in the UK at
age 9 months and at follow-up were attending school
in England (because foundation stage is not used in
other UK countries).

Exclusion criteria

using the mother’s
report of the expected
due date, which
corresponded well
with data in routine
hospital records.

Outcome(s)
ascertainment/meas
ures

Foundation stage
profile (FSP) records
the child’s
achievement as
measured by their
teacher at the end of
their first school year.
Teachers are trained
in how to conduct the
assessments, which
are based on
observations during
the whole year. The
FSP captures the

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411485 Total; N=7650 Gestational age Nationally Assessed at 5 years

<32 wks; very preterm; N=84 representative Results presented as RR Limitations
Full citation 32-33 wks; moderately preterm; N=92 longitudinal study in (95% ClI)

34-36 wks; late preterm; N=471 the UK. Not good level of overall Based on the NICE
Quigley, M. A., |37-38 wks; early term; N=1596 achievement manual 2014
Poulsen, G., 39-41 wks; full term; N=5407 23-31 wks:1.19 (1.00-1.42) |checklist for
Boyle, E., Wolke, Method(s) of 32-33 wks: 1.19 (0.98-1.45) |prognostic studies
D., Field, D., measurement for 34-36 wks: 1.12 (1.04, 1.22)|and QUIPS
Alfirevic, Z., Characteristics risk factor(s) 39-41 wks: reference Participants: low
Kurinczuk, J. J., Not working securely in all |risk of bias
Early term and  |Among the 7650 children in our study, 8.4% were Gestational age in three scales of personal, Attrition: moderate
late preterm birth [born preterm and 1.1% were born very preterm. The weeks was calculated |social and emotional risk of bias

development
23-31 wks: 1.53 (1.16,

2.00)

32-33 wks: 1.25(0.92, 1.72)
34-36 wks: 1.14 (0.99,
1.32)

39-41 wks: reference

Not working securely in all
four scales of
communication, language
and literacy

23-31 wks: 1.17 (0.99,
1.39)

32-33 wks: 1.21 (0.98, 1.48)
34-36 wks: 1.11 (1.02,
1.22)

39-41 wks: reference

Not working securely in all
three scales of
mathematical development
23-31 wks: 1.56 (1.21,
2.01)

32-33 wks: 1.35 (1.02, 1.8)
34-36 wks: 1.16 (1, 1.34)
39-41 wks: reference

Out of the 9319
children who were
attending in England
at follow-up, 7644
(82%) were included
in the analysis.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Aim of the
study

To compare
school
performance at
age 5 years in
children born at
full term (3941
weeks gestation)
with those born
at early term
(37-38 weeks
gestation), late
preterm (34—-36
weeks
gestation),
moderately
preterm (32-33
weeks gestation)
and very preterm
(<32 weeks
gestation).

Study dates

Children born in
2000-2001 and
followed-up in
2006.

Source of
funding

This study was
funded by a

Children who died within the first 9—10 months after
birth. Children attending school during follow-up
outside of England.

‘Early Learning Goals’
as asetof 13
assessment scales
across six areas

of learning:

1) personal, social and
emotional
development,

2) communication,
language and literacy,
3) mathematical
development,

4) Knowledge and
understanding of the
world, 5) Physical
development, and

6) Creative
development. Also,
the following
categories were
assessed: working
securely in all the six
above-mentioned
areas of learning;
good level of overall
achievement (see
details pf scoring
below).

For each scale, the
teacher gives the child
1-9 points according
to the child’s progress
in achieving the
learning goals.
Children achieving a
scale score of <6
points are classified as
not working securely
within the Early
Learning Goals and

Not working securely in the

knowledge and
understanding of the world’
scale

23-31 wks: 1.32 (0.9, 1.93)
32-33 wks: 1.47 (0.93, 2.33)
34-36 wks: 1.30 (1.08,

1.56)

39-41 wks: reference

Not working securely in the
‘physical development’
scale

23-31 wks: 1.82 (1.12, 2.96)
32-33 wks: 1.64 (0.99,
2.73)

34-36 wks: 1.27 (0.92, 1.74)

39-41 wks: reference

Not working securely in the
‘creative development’
23-31 wks: 1.77 (1.3, 2.41)
32-33 wks: 1.46 (0.94,
2.27)

34-36 wks: 1.22 (1.02,
1.46)

39-41 wks: reference

RR adjusted for child’s sex,
ethnicity, whether firstborn,
multiple birth, breastfeeding
duration, month of birth
(age within the school year)
and mother’s age, marital
status, education, social
class and whether
languages other than
English were spoken at
home.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

grant from the
Bupa Foundation
(Grant number
TBF-08-007).

are classified as not
having achieved a
good level of
development. Children
who achieve a score
of <78 points across
the 13 assessment
scales (ie, an average
of 6 points per scale)
and a score of <6 in
each of the three
‘personal, social and
emotional
development’ scales
and the four
‘communication,
language and literacy’
scales are classified
as not reaching a
good level of overall
achievement.

Statistical methods

Modified Poisson
regression was used
to estimate RR for
these outcomes
across gestational age
groups compared with
term children, with
adjustment for
multiplicity and the
following factors which
were significantly
(p<0.05) associated
with the primary
outcome: child’s sex,
ethnicity, whether the
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Korvenranta, E.,
Korvenranta, H.,
Leipala, J.,
Tammela, O.,
Lehtonen, L.,
Development
and behaviour of
5-year-old very
low birthweight
infants,
European Child
& Adolescent

Characteristics

Very low
L birth Term
Characteristics weight controls
infants n=176
n =588
. 29 4/7 (2 396/7 (1
Gestational age 3/7) 0/7)

information was
obtained from the
Finnish National
Medical Birth Register,
the Hospital Discharge
Register, the Register
of Congenital
Malformations and the
Cause of Death
Register.

Study details Participants Risk factors Methods Outcomes and Results Comments

child was the firstborn

for the mother,

breastfeeding

duration, month of

birth (ie, age within the

school year) and the

mother’s age at

delivery, marital

status, education,

social class and

languages spoken in

the child’s home.

Length of follow-up

5 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
397631 Original sample size: Gestational age. National population At age 5 years Based on the NICE

n = 924 preterm/very low birth weight infants based cohort. Motor skills manual 2014
Full citation n = 381 term controls Term: Reference checklist for
Preterm: RR 2.22 (1.83- prognnostic studies

Rautava, L., Included in follow up Method(s) of 2.69) and QUIPS
Andersson, S., [n =588 preterm/very low birth weight infants measurement for Gross motor skills Participants: low
Gissler, M., risk factor(s) Term: Reference risk of bias
Hallman, M., n = 176 term controls Preterm: RR 2.89 (2.16- Attrition: moderate
Hakkinen, U., Background 3.86) risk of bias.

Fine motor skills
Term: Reference
Preterm: RR 1.91 (1.59-
2.30)

Hyperactive/impulsive
Term: Reference
Preterm: RR 1.28 (1.07-
1.53)

Attention

Term: Reference

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Psychiatry, 19,
669-77, 2010

Countrylies
where the study
was carried out

Finland.

Study type

Population
based
prospective
cohort study.

Aim of the
study

To evaluate the
development
and behavioural
outcome of very
low birth weight
infants
compared with
full term
controls.

Study dates

2001-2002.

Source of
funding

weeks and days

mean (SD)

Birthweight

grams, mean (SD)

1249 (382)

3570 (436)

Female sex (%)

43

41

Maternal age at delivery

mean (SD)

30.7 (5.8)

30.0 (5.6)

Maternal years of
education

mean (SD)

14.6 (2.8)

15.5 (2.8)

Inclusion criteria

Very low birth weight infants: all surviving infants born

at <32 weeks or with a birthweight of <1500g in
Finland during the study period.
Term controls: born at 38-42 weeks', next in order
after every third VLBW infant.

Exclusion criteria

Incomplete personal identification number in the
National Medical Birth Register, major disparity

between gestational age and birth weight or missing

data in either of these variables suggestive of an

error in the database, birth at a level 1 hospital or at a

hospital with less than 3 deliveries of VLBW infants

Outcome(s)
ascertainment/meas
ures

Behavioural outcomes
were assessed using
the Five to Fifteen
Questionnaire (FTF),
which was completed
by the parents.
Questions on
development and
behaviour were rated
by the parents as
0="does not describe",
1="describes to some
extent" and
2="describes well" the
individual child.

Statistical methods

The FTF
developmental and
behavioural scores of
VLBW infants were
compared to term
controls. Comparisons
were adjusted for sex,
the mother's and the
father's years of
education and current
employment status,
and family structure.
Analyses were
performed using
generalised linear
models. Results are
given as rate ratios

Preterm: RR 1.81 (1.47-
2.23)

Hypoactive

Term: Reference
Preterm: RR 2.63 (1.88-
3.66)
Planning/Organising
Term: Reference
Preterm: RR 1.34 (1.07-
1.68)

Memory

Term: Reference
Preterm: RR 1.26 (1.01-
1.58)

Language

Term: Reference
Preterm: RR 1.64 (1.33-
2.01)

Comprehension

Term: Reference
Preterm: RR 1.61 (1.25-
2.07)

Expressive language
skills

Term: Reference
Preterm: RR 1.65 (1.31-
2.07)

Communication

Term: Reference
Preterm: RR 1.76 (1.30-
2.38)

Emotional/behavioural
problems

Term: Reference
Preterm: RR 1.49 (1.20-
1.84)

Internalising

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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associated with

N=394816: children with no sleep apnea diagnosis

annum.

Study details Participants Risk factors Methods Outcomes and Results Comments
The Finnish within the study period, lethal congenital with 95% confidence |Term: Reference
Academy malformations. intervals. Preterm: RR 1.56 (1.19-
(Research Term controls were also excluded if they required 2.05)
Program on hospital admission during the first 7 days of life. Externalising
Health Services Length of follow-up |Term: Reference
Research), the Preterm: RR 1.39 (1.09-
South-West 5 years of 1.78)
Finnish Fund of chronological age. Obsessive compulsive
Neonatal Term: Reference
Research, the Preterm: RR 1.79 (1.22-
University 2.62)
Hospital EVO
Funds and the
Turku University The rate ratio (RR)
Hospital estimates describe how
Foundation. many times higher scores
preterm children have when
compared to term controls.
All RR are adjusted for sex,
family structure and teh
motehr's and father's years
of education and
employment status.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413212 Sample recruited N = 429305 Different gestational This was a Different gestational ages |Based on the NICE
Sample analysed after exclusions N = ages longitudinal, - Adjusted hazard ratios |[manual 2014
Full citation 403106 (n=3115 children born at <32 weeks; Sex population-based (aHR) for sleep apnea checklist for
n=22039 children born at 32-36 weeks; n=377952 Small for gestational study including all live |diagnosis (95% CI) prognostic studies
Raynes- children born at >36 weeks) age births in New South < 32 weeks =2.74 (2.16, |and QUIPS.
Greenow, C. H., Maternal age (yrs) Wales (NSW) during  |3.49)32-36 weeks = 1.19 Participants: low
Hadfield, R. M., Substance abuse (Any |the period 2000 to (1.03, 1.34)> 36 weeks = risk of bias
Cistulli, P. A,, Characteristics smoking during 2004. NSW is the 1.0 Referent Attrition: low risk of
Bowen, J., Allen, pregnancy) most populous state of bias
H., Roberts, C. |N=398961: Babies born at = 20 weeks gestation or Australia with a Sex - Adjusted hazard Prognostic factor
L., Sleep apnea |weighing =400 g: current population of > |ratios (aHR) for sleep measurement:
in early N=4145: (1.0%) children, with a first diagnosis of 7.0 million and > apnea diagnosis (95% Cl) |moderate risk of bias
childhood sleep apnea after 12 months of age 90,000 births per Male = 1.48 (1.39, (No sufficient details

1.58)Female = Referent

given)
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Countrylies
where the study
was carried out

Australia

Study type

Prospective
cohort study
(using record
linked population
health data)

Aim of the
study

To investigate
the relationship
between
gestational age
and weight for
gestational age
and sleep apnea
diagnosis in a
cohort of
children aged up
to 6 years old.

Inclusion criteria

See Exclusion criteria and population Characteristics

Exclusion criteria

Children were excluded if:

Outliers (identified for each gestational age using the
Tukey method): Those babies with birthweight lying 3
interquartile ranges greater than the 75th percentile
or less than the 25th percentile were removed from
the analysis.

Died in the perinatal period were excluded, as were
any infants who died < 12 months.

Had any a major identified congenital anomaly.
Anomalies seen among children with a subsequent
sleep apnea diagnosis included congenital
malformation syndromes affecting facial appearance
and associated with short stature, cleft palate,
congenital laryngomalacia, Down syndrome,
tracheomalacia, Hirschsprung disease, and
achondroplasia.

obtained via the NSW
Midwives Data
Collection, a legislated
population-based
surveillance system
that includes
information on all
babies born at = 20
weeks gestation or
weighing = 400 g. No
further details
reported.

Outcome(s)
ascertainment/meas
ures

The primary outcome
was sleep apnea
diagnosis in childhood,
first diagnosed
between 1 and 6 years
of age.

Children with sleep
apnea were identified
from those hospital
records with the ICD-
10 code G47.3: sleep
apnea, central or
obstructive.

Study details Participants Risk factors Methods Outcomes and Results Comments
preterm birth but [ The mean length of follow-up was 5.04 years (SD Outcome measure
not small for 1.3) for children with sleep apnea compared to 5.02 Small for gestational age -|ment: low risk of
gestational age: |years (SD 1.5) for children with no sleep apnea. Method(s) of Adjusted hazard ratios bias

a population- The mean age at first diagnosis for sleep apnea was measurement for (aHR) for sleep apnea Confounding: low
based record 44.2 months (SD 13.9). In only those children with = risk factor(s) diagnosis (95% CI) risk of bias

linkage study, 5 years follow up (n = 2,121), the mean age at first (< 10th) SGA =0.95 (0.86, |Analysis and
Sleep, 35, 1475- |diagnosis was 47.4 months (SD 14.8). Data from births from |1.06)Appropriate for their  |Reporting: low risk
80, 2012 2000-2004 were gestational age (AGA) = of bias

Referent(> 90th) LGA =
1.05 (0.95, 1.16)

Maternal age (yrs) -
Adjusted hazard ratios
(aHR) for sleep apnea
diagnosis (95% CI)
<25=0.65 (0.58, 0.72)25-
29 = Referent= 30 = 1.09
(1.01, 1.17)

Substance abuse (Any
smoking during
pregnancy) - Adjusted
hazard ratios (aHR) for
sleep apnea diagnosis
(95% CI)

No = Referent Yes = 0.76
(0.70, 0.84)

Overall: moderate
quality

73



Appendix K and L: Evidence tables and supplementary tables - developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

2000 to 2004.:
Period of data
collection
(patient
enrolment)
2007 (2.5t0 6
years): follow-up
assessment

Source of
funding

This was not an
industry
supported study.
The authors
have indicated
no financial
conflicts of
interest

Statistical methods

Contingency tables
and Fisher exact test
were used to analyse
the crude relationship
between childhood
sleep apnea risk
factors.

Cox proportional
hazard model was
used to investigate the
association between
childhood sleep apnea
and risk factors, and
adjust for the
differential follow-up.
Crude odds ratios
(ORs) with 95%
confidence intervals
were estimated for the
explanatory variables.
Adjusted HRs were
calculated by entering
the proposed
explanatory variables
into the hazard model
and retaining only
variables for which the
hazard ratio changed
by ~10% or more
when the factor was
fitted were retained in
the models

Length of follow-up
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Vanhorick, S. P.,
Behavioural and
emotional
problems in very
preterm and very
low birthweight
infants at age 5
years, Archives
of Disease in
Childhood Fetal
& Neonatal
Edition, 91,
F423-8, 2006

Countrylies
where the study
was carried out

The
Netherlands.

Study type

preterm group were included.

Characteristics

Characteristic Preterm General
cohort population
n/N (%) n/N (%)
219/402
Male sex (54.5) 3021/6007 (50.3)
394/402
5 years of age (98.0) 5998/6007 (98.0)

Maternal
education*
Low 19/300 (6.3) [205/5883 (3.5)
. 205/300
Medium (68.3) 4109/5883 (69.8)
High 76/300 (25.3) | 1569/5883 (26.7)

Outcome(s)
ascertainment/meas
ures

The Child Behaviour
Checklist was used to
assess behavioural
and emotional
problems. This
contains 120 problem
items used to compute
a total problems score.
9 individual syndrome
scales were also
generated (withdrawn,
somatic complaints,
anxious/depressed,
social problems,
thought problems,
attention problems,
delinquent behaviour,
aggressive behaviour
and sex problems).
These syndrome

Study details Participants Risk factors Methods Outcomes and Results Comments
2007 (2.5 to 6 years)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413217 Original sample size: Gestational age. Prospective cohortin At 5 years of age Based on the NICE
n =431 children born at <32 weeks of gestation or The Netherlands with |Total problems manual 2014
Full citation with a birth weight of <1500g population based General population: checklist for
control. Reference prognostic studies
Reijneveld, S. Sample included in follow up: Preterm/very low and QUIPS.
A., de Kleine, M. [n =402 preterm children birthweight: OR 1.60 (1.18- |Population:
J., van Baar, A. |n = 6007 reference population Method(s) of 2.17) moderate risk of
L., Kollee, L. A., measurement for bias. Preterm/VLBW
Verhaak, C. M., |Two representative general population samples were risk factor(s) Internalising problems cohort was
Verhulst, F. C., |used to provide term reference data for the study. General population: compared to a
Verloove- 6007 children of the same age (5 years) as the Not reported. Reference general population

Preterm/very low
birthweight: OR 1.06 (0.71-
1.57)

Externalising problems
General population:
Reference

Preterm/very low
birthweight: OR 1.48 (1.08-
2.03)

Withdrawn

General population:
Reference

Preterm/very low
birthweight: OR 1.72 (0.82-
3.60)

Somatic complaints
General population:
Reference

Preterm/very low
birthweight: OR 1.90 (1.10-
3.28)

reference sample,
which may itself have
included
preterm/VLBW
participants.
However, this would
tend to result in an
underestimation of
the risks for the
preterm/VLBW
population.
Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias
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problems for
preterm children.

Study dates

Cohort of
preterm children
was identified
between 1992
and 1995.

Source of
funding

The Dutch
Health
Organisations
Praeventifonds
and The
Netherlands
Organisation for
Health Research
and
Development
(ZonMW).

Not reported.

Exclusion criteria

Not reported.

or a clinical range of
the scoring distribution
based on the Dutch
normative sample.
Cut-offs were set at
the 97th centile for the
syndrome scales and
at the 90th centile for
the total problems,
internalising and
externalising scales.

Statistical methods

Logistic regression
was used to compare
the dichotomised
syndrome scores for
the preterm/very low
birthweight group as
compared to the
population reference
group. Analyses were
repeated with
adjustment for
differences in

Thought problems
General population:
Reference

Preterm/very low
birthweight: OR 2.72 (1.49-
4.94)

Attention problems
General population:
Reference

Preterm/very low
birthweight: OR 3.45 (2.02-
5.89)

Delinquent behaviour
General population:
Reference

Preterm/very low
birthweight: OR 2.65 (1.39-
5.08)

Aggressive behaviour
General population:
Reference

Study details Participants Risk factors Methods Outcomes and Results Comments
Prospective *Defined as scales were combined |Anxious/depressed Overall quality:
population based to generate two broad |General population: moderate
cohort study. e Low: primary school or less, maximum 8 groups of syndromes |Reference
) ’ designated Preterm/very low
years , , internalising birthweight: OR 1.15 (0.41-
Aim of the e Moderate: high school, or technical and (withdrawn, somatic ~ |3.20)
study vocational training for 12-16 years complaints and
e High: technical and vocational training for anxious/depressed) Social problems
To assess >16 years (including university) and externalising General population:
academic (delinquent and Reference
outcomes, aggressive behaviour). | Preterm/very low
behavioural and ||nclusion criteria Children were birthweight: OR 2.62 (1.38-
emotional allocated to a normal |5.16)
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Eating problems
at age 6 years in
a whole
population
sample of
extremely
preterm children,
Developmental
Medicine & Child

Baseline characteristics not reported for term versus
preterm children (only for dropouts versus included).

Inclusion criteria

of data on neonatal
course and perinatal
variables for study
participants.

Refusal-faddy problems
Controls: Reference
Preterm: OR 1.6 (0.8-3.3)

Behavioural problems
Controls: Reference
Preterm: OR 1.6 (0.7-3.6)

Study details Participants Risk factors Methods Outcomes and Results Comments

background Preterm/very low

characteristics birthweight: OR 1.58 (0.90-

between the samples. (2.77)

The authors state that

"repetition of the Sex problems

anlyses with General population:

adjustment for Reference

background Preterm/very low

characteristics did not |birthweight: OR 1.48 (0.68-

affect differences in 3.24)

any important way".

Length of follow-up

5 years.

Assumed to be

chronological age, but

not stated by the

authors.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
378586 Overall sample: Gestational age. National population At age 6 years Based on the NICE

N = 308 preterm children alive at 30 months based study. Total eating difficulties manual 2014
Full citation Controls: Reference checklist for
Included in follow up: Preterm: OR 2.5 (1.3-4.8) |prognostic studies

Samara, M., n = 223 preterm children Method(s) of and QUIPS.
Johnson, S., n = 148 full-term controls measurement for Oral motor problems Participants: low
Lamberts, K., risk factor(s) Controls: Reference risk of bias
Marlow, N., Preterm: OR 2.7 (1.3-5.7) |Attrition: low risk of
Wolke, D., Characteristics Prospective collection bias

Prognostic factor
measurement: low
risk of bias
Outcome

measurement: mod

erate risk of bias
Questionnaire used
is not described to
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where the study
was carried out

UK and Ireland.

Study type

National
population based
prospective
cohort study
(EPICure).

Aim of the
study

To assess the
prevalence of
clinically relevant
eating problems
in extremely
preterm children,
and to identify
whether eating
problems can be
accounted for by
comorbidity.

Study dates

March to
December 1995.

Exclusion criteria

Death before follow up, no completed questionnaire
data.

When the child
reached 6 years of
age, parents
completed a specially
developed eating
questionnaire. The
scale included 19
items, which were
grouped into four
categories: refusal-
faddy eating problems,
oral motor problems,
oral hypersensitivity
problems and
behavioural problems
around meals. A total
eating problems score
was also constructed.
Higher scores on each
scale indicate more
problems. To derive
clinical categories,
each scale was
dichotomised into
normal versus clinical
(scores above the
90th centile or near
according to the
comparison group).

Statistical methods
To test for the

presence of specific
eating problems,

Study details Participants Risk factors Methods Outcomes and Results Comments
Neurology, 52, |Preterm children: all children born at a gestation of < Outcome(s) Hypersensitivity give enough
e16-22, 2010 26 weeks in the UK and Ireland during the study ascertainment/meas |problems information.

dates. ures Controls: Reference Confounders: low
Countrylies Controls: age and sex matched classmates. Preterm: OR 1.9 (0.8-4.7)  |risk of bias

All OR are adjusted for
cognitive, neuromotor and
pervasive behaviour
difficulties.

Analysis and
Reporting: low risk
of bias.

Overall quality:
moderate
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Study details Participants Risk factors Methods Outcomes and Results Comments

logistic regressions

adjusted for cognitive
Source of disability, neuromotor
funding disability and

pervasive behaviour
BLISS, the disability.
preterm infant
charity; the
Health Length of follow-up
Foundation; and
Well-being of 6 years.
Women. Assumed to be

chronological age, but

not stated.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
397686 n = 320 very low birth weight children (<1500 g) Gestational age (birth Regional prospective |At 9-34 months Based on the NICE

n= 512 moderately low birth weight children (1500- |weight used as proxy study. Risk of questionable manual 2014
Full citation 2499 g) measure, mean GA overall performance (>=2 |checklist for
n = 524 normal birth weight children (>=2500 g) weeks for each group cautions) prognostic studies

Schendel, D. E., reported) Method(s) of NBW: Reference and QUIPS.
Stockbauer, J. measurement for VLBW: OR 2.74 (1.74-4.31) | Participants: low
W., Hoffman, H. |Characteristics risk factor(s) risk of bias
J., Herman, A. MLBW: Reference Attrition: moderate
A., Berg, C. J., Characteristics VLBW NBW Cases and controls VLBW: OR 1.66 (1.09-2.51) |risk of bias>20% of
Schramm, W. F, n=367 |n=555 were identified through participants were lost
Relation delivery room logs Risk of abnormal overall |to follow up. No
between very Male, n (%) 180 (49.1)(290 (52.2) with records of birth | performance (>=2 delays) |information is
low birth weight weight. Birth certificate [NBW: Reference provided regarding
and Maternal age, n (%) files were used to VLBW: OR 4.81 (2.51-9.23) | differences between
developmental identify perinatal those who did and
delay among characteristics. MLBW: Reference did not participate.
preschool < 20 years 86 (23.4) |131(23.6) VLBW: OR 2.02 (1.18-3.45) | Prognostic factor
children without measurement: mod
disabilities, 20-34 years 245 (66.8)|385 (69.4) Outcome(s) Risk of 2 1 caution in erate risk of bias
American ascertainment/meas |language outcomes It is not explained
Journal of ures NBW: Reference who performed the

VLBW: OR 2.16 (1.39-3.37)

assessment of the
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To assess the
prevalence of
developmental
delayina
population of
young singleton
very low birth
weight children,
and to compare
it to control
children.

Study dates

Participants born
between
December 1989
and March

1991.

Inclusion criteria

VLBW: birth weight <1500g during the study dates.

NBW: birth weight 22500g during the study dates.
MLBW: birth weight 1500 - 2499g.

Exclusion criteria

Multiple pregnancy, physical or other limitations

(including cerebral palsy, chronic health conditions,

Down's syndrome, blindness, brain injury,
orthopaedic problems). Loss to follow up.

domain for which 75-
90% of children of the
same (adjusted) age
would pass. This was
denoted as receiving a
caution score in a
given domain. The
other measure was
whether a child failed
on or more tasks in
each domain for which
at least 90% of
children of the same
age would be
expected to pass
(denoted as receiving
a delay score in that
domain).

The ninth outcome,
overall test
performance, was

Study details Participants Risk factors Methods Outcomes and Results Comments
Epidemiology, >35 years 36 (9.8) |39(7.0) The Denver Il was child. Also what is
146, 740-9, 1997 used to screen MLBW: Reference meant by "caution”
- children for possible  [VLBW: OR 1.41 (0.93-2.12) |and "delay" are not
Countrylies Maternal education developmental delay. explained thoroughly.
where the study Nine outcomes were |Risk of 2 1 delay in Outcome
was carried out || <High school, n (%)|105 (29) |148 (26.9) used in this analysis. |language outcomes measurement: low
Eight of the outcomes |NBW: Reference risk of bias
USA . were based on two VLBW: OR 2.97 (1.61-5.47) | Confounders:
2High school, n (%)|257 (71) 403 (73.1) measures of moderate risk of bias
performance in each |MLBW: Reference Covariables in the
Study type Maternal race of four domains: VLBW: OR 1.79 (1.04-3.09) | multiple logistic
personal-social, regression model are
Regional S language, fine motor  |Risk of 2 1 caution in fine |not explained.
prospective Black, n (%) 130 (36.5)| 221 (40.5) adaptive skills and motor-adaptive outcomes | Analysis and
cohort study. gross motor skills. NBW: Reference Reporting: low risk
Nonblack, n (%) 226 (63.5)|325 (59.5) One of the two domain | VLBW: OR 2.10 (1.26-3.50) | of bias.
specific measures was Overall quality:
Aim of the whether the child MLBW: Reference moderate
study failed a task in each  |VLBW: OR 1.42 (0.88-2.28)

Risk of 2 1 delay in fine
motor-adaptive outcomes
NBW: Reference

VLBW: OR 4.88 (2.34-
10.20)

MLBW: Reference
VLBW: OR 1.6 (0.9-2.84)

Risk of 2 1 caution in
gross motor outcomes
NBW: Reference

VLBW: OR 4.95 (2.89-8.47)

MLBW: Reference
VLBW: OR 2.16 (1.39-3.34)

Risk of 2 1 delay in gross
motor outcomes
NBW: Reference
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Source of
funding

The National
Institute of Child
Health and
Human
Development,
and the Centers
for Disease
Control and
Prevention.

based on the total
number of caution
and/or delay scores
received across all
domains, and was
categorised as :

1.  Questionable
- received 2
or more
caution
scores and/or
a maximum
of one delay
score

2. Abnormal -
received two
or more delay
scores

3. Normal -
received a
maximum of
one caution
score

4. Untestable -
refused to
perform one
of more
tasks.

Statistical methods

Adjusted odds ratios
were used to estimate
the relative risk of
developmental delay
for VLBW compared to
NBW children, using

VLBW: OR 6.26 (2.87-
13.65)

MLBW: Reference
VLBW: OR 2.54 (1.38-4.68)

Risk of >=1 caution in
personal-social outcomes
NBW: Reference

VLBW: OR 2.12 (1.38-3.24)

MLBW: Reference
VLBW: OR 1.64 (1.09-2.48)

Risk of >=1 delay in
personal-social outcomes
NBW: Reference

VLBW: OR 3.21 (1.51-6.68)

MLBW: Reference
VLBW: OR 2.74 (1.36-5.53)

Adjusted for gender,
maternal age, maternal
education, maternal race,
marital status, medicaid
use, maternal residence,
maternal smoking and
alcohol intake.
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Alexander, B.,
Narendran, V.,
Schibler, K. R.,
Hospital and
neurodevelopme
ntal outcomes of
extremely low-
birth-weight
infants with

n=785 without NEC or SIP
n=30 with medical NEC
n=32 with surgical NEC
n=18 with SIP

Characteristics

Collaborative
Outreach Program
Database.

Method(s) of
measurement for
risk factor(s)

Study details Participants Risk factors Methods Outcomes and Results Comments

unconditional logistic

regression to control

for multiple

confounders.

Length of follow-up

Between 9 and 34

months. Age was

adjusted for

prematurity for

children aged <2

years. About 50% of

children in each group

had been tested by

the age of 15 months.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411731 n=1722 infants survived >12h Necrotising enterocolitis |Population-based Outcomes assessed at 18 |Based on the NICE

n=995 infants who survived NICU discharge and (NEC) defined as study in the greater to 22 months: manual 2014
Full citation were included in the NICHD NRN high-risk infant Modified Bell's Cincinnati region from checklist for
follow-up (criteria was changed for infants born classification stage 1A |1998 to 2009, utilizing [MDI <70 prognostic studies

Shah, T. A,, 1/1/2006 or later to include only the ones born <27  |or greater. data from the National [No NEC: reference and QUIPS.
Meinzen-Derr, |weeks of gestation). Subgroups: NEC with Institute of Child NEC: OR 2.04 (0.96-4.34) [Participants: moder
J., Gratton, T., n=20 children died before follow-up surgical intervention, Health Neonatal ate risk of bias
Steichen, J., n=110 no neurodevelopmental follow-up data medical NEC (without [Research Network PDI <70 Inclusion and
Donovan, E. F., |available surgical intervention) registry and the exclusion criteria not
Yolton, K., n=865 included in analysis Cincinnati No NEC: reference very clearly reported.

NEC: OR 2.64 (1.18-5.91)
Any disability*
No NEC: reference

NEC: OR 2.59 (1.44-4.66)

Attrition: moderate
risk of bias

Losses to follow-up
not very clearly
reported, no
information provided
if those lost to follow
up differed compared
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weight) infants
and to establish

development defined
as PDI score <70.

Study details Participants Risk factors Methods Outcomes and Results Comments
necrotizing Modified Bell's to those included in
enterocolitis and classification state IIA |*Any of the following: MDI  [analysis.
spontaneous or greater. score <70, PDI score <70, |Prognostic factor
intestinal cerebral palsy (CP), hearing| measurement: mod
perforation, Characteristics of no NEC, NEC, medical NEC, impairment, or visual erate risk of bias
Journal of surgical NEC and SIP groups with NICU outcomes Outcome(s) impairment. No description of
Perinatology, 32, ascertainment/meas how NEC was
552-8, 2012 ures No significant differences |diagnosed.
No NEC Medic Surgic NEC Medic were detected when Outcome
Countrylies _ Neurological comparing outcomes measurement: low
where the study NEC,n= al al vs alvs examination was between medical NEC and |risk of bias
was carried out or 208 NEC,n NEC,n no surgic based on the Amiel-  |surgical NEC (effect Confounding: low
_ _ Tison assessments.  |estimates not reported). risk of bias
United States SIP, =87 =121 NEC al Gross motor skills Analysis and
n= or NEC, examination was reporting: low risk of
developed from the bias
Study type 145 SIP, P- work of Russell and
9 P- value Palisano. Overall quality:
Population- I Bayley Scales of moderate
based cohort valu Infant Development-II
study e (BSID-II) (for infant
born before 2006) and
- Bayley Scales of
Aim of the Perinatal factors Infant Development-Il|
study (BSID-III) (for infants
7921123 (|42 (48)(|81 (67)(/0.18| 0.005 born after 1/1/2006)
To determine the | [Antenata (54)|(59) was used to obtain
incidence of I mental development
necrotising antibiotic index (MDI) and
enterocolitis s, n (%) psychomotor
(NEC) and developmental index
sponiancous 117|[175|[72 (83)|[ 103 |[0.16][ 0.55 (PDI).
perforation (SIP) f\ntenata (830) (84) (85) Impaired mental
in surviving steroids development defined
extremely low- n (%) ’ as a MDI score <70.
birth-weight ° Impaired psychomotor
(<1000g birth
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Abbreviations: GA, gestational age; NEC, necrotizing

enterocolitis; NICU, newborn intensive care unit;
ROM, rupture of membranes; SIP, spontaneous

intestinal perforation.

Visual impairment,
defined as need for
corrective lenses,
blindness with some
functional vision or
blindness with no
functional vision.

All neurological
assessmented

Study details Participants Risk factors Methods Outcomes and Results Comments
the impact of 356 | 62 |[22 (25)||40 (33)|[0.09]| 0.23 "Any disability" defined
NEC on Multiple, |[(24)|[(30) as a composite
outcomes by n (%) variable including any
hospital one of
doharge anc at | RoM |[227][ 38 |[11 (13)|[27 (22)|[0.32]] 0.08 ihe following condition
adjusted age. >024 h.n 11(16)1(18) MDI score <70
(%) PDI score <70
Cerebral palsy (CP),
Study dates Neonatal factors defined as a non-
progressive central
1998 to 2009, Birth |[783][759][ 769 || 753 |[0.03]] 0.43 nervous system
ollow-up at 18 to . disorder characterized
weight || (14 || (14 || (140) (| (148)
22 months of ) 4) || 5) by abnormal muscle
corrected age. n%e’an tone in at least 1
(s.d.) extremity and
abnormal control of
Source of movement and
funding GA 26.2||125.9(| 26.1 25.7 (|0.03(| 0.15 posture.
(week), |[(2.0(|(2.0]| (1.8) || (2.1) Hearing impairment,
National mean ) ) defined as any
Instititute of (s.d.) restriction or lack of
Child Health and ability to perform
Human Race |[823|(136]|60 (69)||76 (63)|[0.01]| 0.36 within the range of
Development Black, n ||(56)||(65) considered as normal,
Eunice Kennedy (%) resulting in
Shriver Neonatal impairment, or if there
Research was chronic otitis
Network (U1 0 Male, 674 (1107 (|45 (52) 62 (51) 0.39 0.95 media associated with
HD 027853). n (%) ||“6)||(51) delayed speech skills.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Inclusion criteria

Extremely low-birth-weight (<1000 g).
Infants who survived 12 h.
Exclusion criteria

Birth weight >=1000 g.

Infants with extremely low-birth-weight who died <12
h of birth.

performed by one of
two certified, masked
developmental
specialists over the
entire study

period. BSID-Il was
administered by a
single, experienced
gold standard
examiner.

Statistical methods

Regression analysis
done to compare the
outcome between
children without NEC
(reference) and
children without NEC.
The model adjusted
for birth weight, race,
gender, multiple births,
antenatal steroids,
surfactant,
bronchopulmonary
dysplasia, sepsis, and
any intraventricular
hemorrhage.

Length of follow-up

18 to 22 months.

Refid

Sample size

Risk factors

Setting

Outcome(s) at age

Assessed at 3 years:

Limitations
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

411763
Full citation

Singer, L. T,
Hawkins, S.,
Huang, J.,
Davillier, M.,
Baley, J.,
Developmental
outcomes and
environmental
correlates of
very low
birthweight,
cocaine-exposed
infants, Early
Human
Development,
64, 91-103, 2001

Countrylies
where the study
was carried out

USA

Study type

Prospective
cohort study

Aim of the
study

To assess a
cohort of very
low birthweight,

Sample recruited - N = 82 very low birthweight infants
(41 mothers cocaine-positive + 41 mothers cocaine-
negative)

Developmental outcomes are reported for 69 very
low birthweight infants (31 mothers cocaine-positive +
38 mothers cocaine-negative)

Characteristics

Very low birthweight (VLBW) (<1500 g) infants:

with positive findings of maternal cocaine use were
compared with an equal number of noncocaine-
exposed infants

of similar race, social class and age, from the same
study population (African—American) receiving public
assistance

Inclusion criteria

No details given — see population characteristics

Exclusion criteria

No details given — see population characteristics

Social/lenvironmental/
maternal

Substance use
(Maternal use of
cocaine)

Population based
study in the US

Method(s) of
measurement for
risk factor(s)

Cocaine status was
determined through
prospective urine
screening or clinical
interview at the time of
the infant's birth, or
both.

Urine samples were
obtained immediately
before or after labor
and delivery in the
NICU in which the
majority (85%) of
infants were recruited.
They were analyzed
by enzyme
immunoassay, using
the Syva EMIT
method (Syva, Palo
Alto, CA), for the
presence of cocaine's
primary metabolite,
benzoylecgonine and
for heroin,
phencyclidine,
methadone, opiates,
barbiturates and
marijuana.

Psychomotor
Developmental Index
[PDI] <70

“When the baseline
differences [...the effects of
IVH, the only neonatal
neurologic complication
which differed between the
groups...] were controlled,
the effects of cocaine on
these developmental
outcomes remained
significant”

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants:
moderate risk of bias
Inclusion and
exclusion criteria not
described properly.
Attrition: moderate
risk of bias

Attrition was higher
in the cocaine-
exposed cohort.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: high r
isk of bias

No sufficient
information about the
measurement and
the definition of
confounders
measured in the
study.

Analysis and
Reporting: high risk
of bias

Presentation of data
in narrative way for
some important
outcomes. Potential
risk of selective
reporting.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

cocaine-exposed
infants and a
comparison
group of
nonexposed
infants who were
identified at birth
and followed to 3
years of age,
assessing 1)
developmental
outcome
measures, 2)
early maternal—
child
interactions, 3)
maternal
psychological
characteristics
and
environmental
factors
conceptualized
to be important
for child outcome

Study dates

Not reported:
Period of data
collection
(patient
‘enrolment’) —
2001: date of
publication

3 years: follow-
up assessment

Outcome(s)
ascertainment/meas
ures

The Bayley Scales of
Infant Development
that is described as
widely used
assessment toll of
infant development:
the psychomotor index
(PDI) measures gross
and fine motor control
and coordination.

Statistical methods

The x2 test for
comparisons of
categorical data, and
Student's t-test or
ANOVA for continuous
data were used.

The study hypothesis
was that that cocaine-
exposed children
would have poorer
behavioral ratings and
developmental
outcomes at follow-up,
based on the outcome
assessment at 17
months

Analyses of
covariance were used
to compare
developmental
outcomes with control
for confounding

Overall: low quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Source of
funding

Supported by
Grants MCJ-
390592 and
390715 from the
Maternal and
Child Health
Program (Title V,
Social Security
Act) Health
Resources and
Services
Administration,
Department of
Health and
Human Services
and from NIH-
HL-38193, NIDA
07957.

variables, when
necessary.

Length of follow-up

3 years

Ref Id
411840
Full citation

Stene-Larsen,
K., Brandlistuen,
R. E., Lang, A.
M., Landolt, M.
A., Latal, B.,
Vollrath, M. E.,
Communication
impairments in
early term and
late preterm
children: A

Sample size

Sample recruited N = 101624 (Original sample in
Mother and Birth Cohort Study)

Sample analysed after exclusions N = 32314 children
(n=1673 children born at 34-36 weeks; n=30641
children born at 39-41 weeks)

For the purposes of this analysis children born at
early term (37 to 38+6 weeks, n = 7109) were
excluded, and comparisons between preterm and full
term children were used.

Characteristics

Risk factors

Gestational age

Setting

Population based
cohort study of
pregnant women.

Method(s) of
measurement for
risk factor(s)

Information on
gestational age based
on ultrasound
examination was
retrieved from the

Outcome(s) at age

Outcome(s) at 18 months
Communication
impairments

Term: Reference

Late preterm: OR 1.74
(1.41 to 2.14)

Outcome(s) at 36 months
Communication
impairments

Term: Reference

Late preterm: OR 1.19
(0.96 to 1.47)

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants: low
risk of bias

Attrition: moderate
risk of bias (Only
45125 participants
had follow up data at
36 months, whilst the
study cohort included
101624 participants.
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communication
impairments in
children born
late preterm and
early term.

Study dates

Participants who
gave birth
between 1999
and 2008 were

Inclusion criteria

A complete set of study questionnaires from
gestational week 17, child age 18 months and child

age 36 months.

Exclusion criteria

Severe malformations or syndromes, severe hearing
deficits, and cerebral palsy.
Gestation longer than 41+6 weeks or shorter than

33+6 week

impairments, a cutoff
of 2SD above the
cohort mean was set.
Communication
impairments at 36
months were
assessed using 6
items from the ASQ
measuring expressive
(3 items) and
receptive (3 items)
communication skills,
as rated by the child's

Study details Participants Risk factors Methods Outcomes and Results Comments
prospective Term39- Medical Birth Registry |Expressive language Data on differences
cohort study Characteristic Late preterm34- |,/ 6 = of Norway. impairments between those lost to
following 36+6n=1673 |30644 Term: Reference follow up are not
children to age Late preterm: OR 1.37 presented, so it is not
36 months, Outcome(s) (1.09 to 1.73) clear whether there
Journal of Maternal age, ascertainment/meas may be systematic
Pediatrics, 165, ||yearsmedian 31 (16-44) 30 (16-47) ures All OR adjusted for prenatal |differences in those
1123-1128, 2014 (range) and postnatal risk factors who were able to

Child communication |and emergency Caesarean |participate)
Countrylies Higher education, impairments at the delivery, as described Prognostic factor
where the study | o, 66.1 68.9 age of 18 months above. measurement: low
was carried out were measured using risk of bias

3 specifically selected Outcome
Norway. Male sex, % 51.3 50.4 items from the Ages measurement: low

and Stages risk of bias

Caesarean delivery, Questionnaire (ASQ), Confounders: low

Study type % 29.5 9.7 as rated by the child's risk of bias

mother. Two of these Analysis and
Prospective - - assess receptive reporting: low risk of
population based || Multiple gestation, |, ¢ 0.4 communication skills bias.
cohort study. % and the other

assesses expressive Overall: moderate

SGA, % 8.2 3.4 communication skills. quality

Aim of the To identify children at
study risk for clinically

significant
To examine communication
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

invited to
participate in the
Norwegian
Mother and Child
Cohort Study. Of
those invited,
38.7% agreed to
participate.

Source of
funding

The Norwegian
Ministry of
Health and the
Ministry of
Education and
Research, the
National
Institutes of
Health/National
Institute of
Environmental
Health Sciences,
NIH/National
Institute of
Neurological
Disorders and
Stroke, and the
Norwegian
Research
Council/FUGE

mother. A cutoff of
2SD above the cohort
mean was set to
identify children at
risk. Expressive
communication
impairment was
measured using the
parent-based
assessment of
grammar abilities
(Dale et al 2003).
Mothers are asked to
select which category
best describes how
their child talks: (1) not
yet talking, (2) talking,
but not
understandably, (3)
talking in single word
utterances, such as
"milk", (4) child is
talking in 2-3 word
phrases, such as "me
got ball", (5) child is
talking in fairly
complete sentences,
such as "can | go
outside?" and (6) child
is talking in long and
complicated
sentences, such as
"when | went to the
park, | went on the
swings". The measure
was dichotomised so
that a score of 25 was
coded 0 and a score
of <4 was coded 1.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Statistical methods

Logistic regression
analysis was applied
to explore the
association between
early term/late preterm
birth and
communication
impairments at age 18
and 36 months.
Confounder
adjustment was
performed in three
steps. First,
adjustment was made
for prenatal risk
factors only, then for
emergency Caesarean
delivery, and finally for
postnatal risk factors
in addition to prenatal
risk factors and
Caesarean delivery.
Prenatal risk factors
were: maternal
gestational diabetes,
preeclampsia/HELLP
syndrome, multiple
gestation, small for
gestational age.
Postnatal risk factors
were: 5 minute Apgar
score <6, diagnosis of
respiratory distress or
intracranial bleeding
and use of mechanical
ventilation after birth.
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United States

a positive
cerebrospinal fluid

Study details Participants Risk factors Methods Outcomes and Results Comments

Length of follow-up

18 months and 36

months.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411856 n=6314 Sepsis alone Data obtained from Outcomes assessed at Based on the NICE

Sepsis plus NEC the National Institute |18-22 months' corrected |manual 2014
Full citation Meningitis with or of Child Health and age: checklist for
Characteristics without sepsis Human development |ORs (95% CI) presented, |prognostic studies
Stoll, B. J,, (NICHD) Neonatal the logistic regression and QUIPS.
Hansen, N. |, Clinica Mening Research Network model adjusted for study  |Participants: low
Adams- ) I . |Isepsillitis with registry, participants  |center, gestational age, risk of bias
Chapman, I, Uninfec |l; e i [1S€PSiS|ls & |lor born in the different | birth weight, sex, Attrition: moderate
Fanaroff, A. A., ted on alone ||\ e [l vithout centers of the network |race/ethnicity, rupture of risk of bias
Hintz, S. R,, (=216 |lione ||(7519 ||(n=27]|sepsis between 1993-2001. |membranes >24 h, CS,  |20% of the eligible
Vohr, B., 1) =15 1?2 ll9) |{(n=193 multiple birth, antenatal ones for follow-up
Higgins, R. D., 38) ) antibiotics, antenatal were lost to follow-
Neurodevelopme Method(s) of steroids, postnatal steroids, |up. Baseline
ntal and growth measurement for surfactant use, respiratory |characteristics were
impairment Matergal risk factor(s) distress syndrome, not compared but the
among age <=19 ||16 16 18 18 |16 bronchopulmonary risk factor of interest
extremely low- Y, % Sepsis alone, defined |dysplasia, patent ductus (different types or
birth-weight by a positive blood arteriosus, intraventricular |levels of infection)
infants with ROM>24 ||, 05 23 29 |los culture and antibiotic |haemorrhage grade 3-4, were compared
neonatal h, % therapy for 5 or more |periventricular between ones lost to
infection, Journal days. leukomalacia, maternal age |follow-up and ones
of the American Antenatal Sepsis plus at time of delivery, included. Infants who
Medical e necrotizing caregiver's level of survived bu did not
- antibiotics,||59 64  ||67 65 ||72 b g

Association, 292, o ’ enterocolitis (NEC), education. complete follow-up
2357-2365, 2004 | | ”° NEC classified were more likely to

according to the PDI <70 be uninfected and
Countrylies Antenatal system of Bell et al. No infection:reference the percentages in
where the study | steroids, |73 72 70 70 74 Meningitis with or Sepsis alone: 1.5 (1.2-1.9) |each infection group
was carried out | |% without sepsis, Sepsis + NEC: 2.4 (1.7-3.4) |were 1-2% lower for

meningitis defined by |Meningitis with or without  |the ones lost to

sepsis: 1.7 (1.1-2.5)

follow-up than the
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Study details Participants Risk factors Methods Outcomes and Results Comments
CS, % 65 57 55 56 |[47 culture and antibiotic ones included in
therapy for 5 or more analysis (p=0.001).
Study type - days. Prognostic factor
Caregiver measurement: low
Multicentre education: risk of bias
cohort study high 75 75 75 74 |77 Outcome(s) Outcome
school ascertainment/meas measurement: low
graduate, ures risk of bias
Aim of the 70 Confounding: low
study Psychomotor risk of bias
Birth developmental index Analysis and
To determine if weight <1 9 9 9 3 (PDI) <70, assessed reporting: low risk of
neonatal 401-500 with Bayley Scales of bias
infections in g, % Infant Development II
extremely low (BSID-II) Overall quality:
birth weight - Moderate
infants are B'rJ.[h
associated with Wegght 23 40 |l48 |46 |j44 Statistical methods
increased risks 590/'750
of adverse 9. % Multiple logistic
neurodevelopme regression, adjusting
ntal and growth | |Birth for study center,
sequelae in early | |weight gestational age, birth
childhood. 751-1000 ||”7 59 50 |P2 |%3 weight, sex,
g, % race/ethnicity, rupture
of membranes >24 h,
Study dates GA <25 CS, multiple birth,
wk. % 8 22 27 25 |25 antenatal antibiotics,
1993-2001, ’ antenatal steroids,
follow-up at 18- postnatal steroids,
22 months GA %5'28 69 69 66 70 |73 surfactant use,
corrected age. wk, % respiratory distress
syndrome,
GA 29-32 bronchopulmonary
Source of wk. % 22 9 6 6 3 dysplasia, patent
funding ductus arteriosus,
intraventricular
Grants from the | [GA §=33 1 <1 <1 0 0 haemorrhage grade 3-
National wk, % 4, periventricular
leukomalacia,

93



Appendix K and L: Evidence tables and supplementary tables - developmental follow-up of preterm babies

Inclusion criteria

Surviving infants who weighed 1000 g or less at birth.

Exclusion criteria

Infants with major congenital
malformations/syndromes, and those with ventricular
shunts.

Infants with positive blood cultures but who received
antibiotic therapy for less than 5 days (and therefore
considered probable contaminants).

Study details Participants Risk factors Methods Outcomes and Results Comments
Institutes of SGA at maternal age at time
Health. birth, % 24 14 14 13 16 of delivery, caregiver's
level of education.
Male, % ||41 51 48 53 41
Length of follow-up
Race/ethn
icity black, (|44 46 46 50 50 18-22 months'
% corrected age.
Race/ethn
icity white, ||41 39 35 38 34
%
Race/ethn
ety g4 13 |16 |l10 |15
hispanic,
%
Race/ethn
icity other, |3 2 3 3 2
%
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doses or courses of

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412062 Sample recruited - N = 2498 Neonatal risk factors: 12 centres of the Outcome(s) at 18-22 Based on the NICE
Sample eligible for assessment - N = 1527 Intraventricular National Institute of months corrected age manual 2014
Full citation Sample analysed after exclusions - N = 1151 haemorrhage (IVH) or  [Child Health and No independent feeding | checklist for
periventricular Human Development |Neonatal risk factors: prognostic studies
Vohr, B.R,, leukomalacia (PVL) Neonatal Research IVH/PVL grade llI-1V: and QUIPS.
Wright, L. L., grade lll-IV Network Significantly increased Participants: low
Dusick, A. M., Characteristics Postnatal steroids odds, OR (95% ClI) not risk of bias
Mele, L., Verter, Chronic lung disease reported numerically, only  |Attrition: moderate
J., Steichen, J. % (i.e. bronchopulmonary |Method(s) of on a forest plot Figure 4) risk of bias (Out of
J., Simon, N. P, dysplasia BPD, received | measurement for Postnatal steroids: Not 1527 infants who
Wilson, D. C., oxygen at 36 weeks) risk factor(s) significant, OR (95% CI) not | were initially included
Broyles, S., Less Antenatal steroids reported numerically, only  |in the study, 3% died
Bauer, C. R, than high||, o Early-onset sepsis Participating centres | on a forest plot Figure 4)  |21% were otherwise
Delaney-Black, | |School Late-onset sepsis collected pregnancy  |NEC: Not significant, OR  |lost to follow-up
V., Yolton, K. A, | |9raduate Necrotizing enterocolitis |and delivery data. (95% Cl) not reported before 18-22 months'
Fleisher, B. E., (NEC) Neonatal outcome numerically, only on a forest|corrected age)
Papile, L. A., Infant not data were assessed at |plot Figure 4) Prognostic factor
Kaplan, M. D., living 129 days after birth, at [CLD (i.e. BPD): measurement: mod
Neurodevelopme | [with 13 Biological risk factors:  |discharge from Significantly increased erate risk of bias (Not
ntal and biologic Small for gestational neonatal units or odds, OR (95% CI) not explained how the all
functional mother age (SGA) death, whichever reported numerically, only [risk factors were
outcomes of Race, white came first. on a forest plot Figure 4) measured or defined)
extremely low Not Sex, boy All data were Late-onset sepsis: Not Outcome
birth weight married 49 abstracted from significant, OR (95% CI) not | measurement: mod
infants in the hospital records by reported numerically, only |erate risk of bias (Not
National Institute trained study on a forest plot Figure 4) clear how problems
of Child Health Age 18 coordinators. Early-onset sepsis: Not outcomes -no
and Human <=19y significant, OR (95% Cl) not |independent feeding,
Development Neonatal risk factors: |reported numerically, only |no independent
Neonatal Income Intraventricular on a forest plot Figure 4) walking- outcomes
Research <$20,000 57 haemorrhage (IVH) or | Antenatal steroids: Not were assessed)
Network, 1993- periventricular significant, OR (95% CI) not |Confounders: high
1994, Pediatrics, —— leukomalacia (PVL) reported numerically, only |risk of bias (They
105, 1216-1226, | [Meidcaid |65 grade Ill-IV on a forest plot Figure report that the
2000 Postnatal steroids, any |4)Biological risk factors: logistic regression
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forin the 12
participating
centres of the
National Institute
of Child Health
and Human
Development
Neonatal
Research
Network and to
identify medical,
social and
environmental

Inclusion criteria

Live-born infant with birth weight 401-1000 g born
between Jan 1993 and Dec 1994 who were admitted
to level Il units in any of the 12 centres of the
National Institute of Child Health and Human
Development Neonatal Research Network.

Exclusion criteria

Children were excluded if:

Social/maternal/enviro
nmental risk factors:
Parent less than high
school graduate

Biological risk factors:
Small for gestational
age (SGA)

Race, white

Sex, boy

Study details Participants Risk factors Methods Outcomes and Results Comments
Countrylies Race steroids for chronic Biological risk factors: models adjusted for
where the study | |pack o1 lung disease sex, male (vs female): Not [different maternal
was carried out Chronic lung disease |[significant, OR (95% CI) not|and demographic
(i.e. reported numerically, only |variables but do not
USA Race 35 bronchopulmonary on a forest plot Figure 4)  |specify which ones)
white dysplasia BPD, SGA: Not significant, OR Analysis and
received oxygen at 36 |(95% CI) not reported reporting: moderate
Study type Race 12 weeks) numerically, only on a forest|risk of bias (ORs
hispanic Antenatal steroids, plot Figure 4) (95% ClI) are not
Multicentre indicates beta- Race white (vs black??): reported numerically,
prospective Race methasone (2 doses, |Not significant, OR (95% only on forest plots
cohort study other 2 12 and 24 hours apart)|CI) not reported for many outcomes)
or dexamethasone (4 |numerically, only on a forest|Overall: low quality
doses, 6 hours apart). |plot Figure 4)
Aim of the Primary Early-onset sepsis, Social/maternal/environmen
study language |88 positive blood culture |tal risk factors:
English result within the first  |Parent less than high
To report the 72h. school graduate: Not
neurodevelopme | 5y ary Late-onset sepsis, significant, OR (95% Cl) not
ntal, language |[9 positive blood culture |reported numerically, only
neurosensory, Spanish result >72h obtained |on a forest plot Figure 4)
and functional in the presence of No independent walking
outcomes of - clinical signs of Neonatal risk factors:
1551 extremely | |Primary septicaemia. IVH/PVL grade HlI-IV:
low birth weight | language||3 Necrotizing Significantly increased
(401-1000 g) other enterocolitis (NEC) odds, OR (95% Cl) not
survivors cared reported numerically, only

on a forest plot Figure 3)
Postnatal steroids:
Significantly increased
odds, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)
NEC: Not significant, OR
(95% CI) not reported
numerically, only on a forest
plot Figure 3)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

factors
associated with
these outcomes.

Study dates

e 1993-
1994:
Period
of data
collectio
n
(patient
enrolme
nt)

o 18-22
months
correct
ed age:
follow-
up
assess
ment

Source of
funding

Grants: source
not reported

died before admission to the nursery units
died before follow-up.

Outcome(s)
ascertainment/meas
ures

No independent
feeding, not clear how
assessed but they
report that a basic,
functional, gross motor
skills were assessed
derived from the work
of Russell et al. and
Palisano et al.

No independent
walking, not clear how
assessed but they
report that a basic,
functional, gross motor
skills were assessed
derived from the work
of Russell et al.d
Palisano et al.
Psychomotor
Developmental Index
(PDI) score <70,
assessed with Bayley
Scale of Infant
Development Il (BSID-

1)

Statistical methods

Logistic regressions
were used to identify
associations among
biologic, social,
demographic factors
and the major
neurologic,

reported numerically, only
on a forest plot Figure 3)
Late-onset sepsis: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)
Early-onset sepsis: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)

Antenatal steroids: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)
Biological risk factors:

sex, male (vs female): Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)
SGA: Not significant, OR
(95% CI) not reported
numerically, only on a forest
plot Figure 3)

Race white (vs black??):
Not significant, OR (95%
Cl) not reported
numerically, only on a forest
plot Figure 3)

PDI <70 (Bayley)
Neonatal risk factors:
IVH/PVL grade IlI-IV:
Significantly increased
odds, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Postnatal steroids:
Significantly increased
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

developmental and
functional outcomes.
Maternal and neonatal
risk factors that are
known to be
associated with
increased
neurodevelopmental
outcome were entered
into the model.

Length of follow-up

18-22 months
corrected age.

odds, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
NEC: Significantly
increased odds, OR (95%
Cl) not reported
numerically, only on a forest
plot Figure 2)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Late-onset sepsis: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Early-onset sepsis: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Antenatal steroids: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)

Biological risk factors:

sex, male (vs female): Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
SGA: Not significant, OR
(95% Cl) not reported
numerically, only on a forest
plot Figure 2)

Race white (vs black??):
Not significant, OR (95%
Cl) not reported
numerically, only on a forest
plot Figure 2)
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worse 24-month
neurodevelopme
ntal outcomes
than term
infants,
Pediatrics, 127,
e622-9, 2011

Countrylies
where the study
was carried out

USA.

Study type

Prospective
national cohort
study.

50 to protect the confidentiality of respondents as
specified in the restricted data license agreement".

Characteristics

Characteristics Late preterm |[Term
Maternal age, years,

27.5 (6.9) 27.3(7.9)
mean (SD)
Ethnicity, %
White 75.1 81.4
Black 14.8 20.4

of children born in
2001 and their
families.

Method(s) of
measurement for
risk factor(s)

Maternal and infant
descriptive
characteristics were
obtained from birth
certificates and
maternal surveys.

Outcome(s)
ascertainment/meas
ures

(1.29-1.88)

Risk of mild psychomotor
developmental delay (PDI
score 70-84)

Gestational age

Term: Reference

Late preterm: OR 1.58
(1.37-1.83)

Study details Participants Risk factors Methods Outcomes and Results Comments
Social/maternal/environmen
tal risk factors:
Parent less than high
school graduate: Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412158 Sample recruited: Gestational age The Early Childhood |Outcome assessed at 24 (Based on the NICE
N = 9050 Longitudinal Study- months choronological manual 2014
Full citation Birth Cohort, a age: checklist for
Sample analysed after exclusions prospective national Risk of severe psychomotor | prognostic studies
Woythaler, M. n = 1200 late preterm babies longitudinal study developmental delay (PDI |and QUIPS.
A., McCormick, [n =6300 term babies assessing the early score <70) Participants: low
M. C., Smith, V. health care and Gestational age risk of bias
C., Late preterm [N.B. Article states that "all unweighted sample sizes developmentally Term: Reference Attrition: moderate
infants have included in this analysis were rounded to the nearest influential experiences |Late preterm: OR 1.56 risk of bias

17% of participants
were lost to follow
up. The authors
report that these
participants were
significantly more
likely to have a high
school education, be
impoverished and
have less prenatal
care than those who
remained in the
study.

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
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Study dates

Cohort
established
during 2001.
Follow up at 24
months
chronological
age.

Source of
funding

The US
Department of
Education's
National Center
for Education
Statistics in the
Institute of
Education
Sciences.

Inclusion criteria

Infants with >34 weeks completed gestation who had
complete developmental assessments at 24 months.
Exclusion criteria

Infants who were not assessed, or who were unable

to be adequately assessed because of a major
congenital anomaly or blindness.

testing and scoring
were validate through
in person quality
control visits and
videotaped interviews.
Score of <70
considered a delay.

Statistical methods

For multivariable
analysis, generalized
estimating equation
models were used to
generate odds ratios
and 95% confidence
intervals. These
account for clustering
of data in siblings. OR
were adjusted for
gestational age,
plurality, maternal
race, education,
marital status,
depression, prenatal
care, primary
language, infant
gender, poverty level,
delivery type, fetal

Study details Participants Risk factors Methods Outcomes and Results Comments
Other 45 4.3 Psychomotor Confounders: low

development index risk of bias

Aim of the - (PDI) using the Bayley Analysis and

study Male infants, % 52.6 514 Short Form Research reporting: low risk of
edition (BSF-R). This bias.

To compare the ||SGA, % 8.9 10.1 was administered in

neurodevelopme the child's home by Overall quality:

ntal outcomes of Multiple births, % 147 15 trained perspnnel. . moderate

late preterm to Each administrator's

term infants.
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Neurodevelopme
ntal outcome of
extremely low
birth weight
infants with
posthemorrhagic
hydrocephalus
requiring shunt
insertion,
Pediatrics, 121,
e1167-e1177,
2008

Countrylies
where the study
was carried out

USA

studied in depth in this study, and classified into 5
groups:

1) no IVH/no shunt n=5163

2) IVH grade 3/no shunt n=459

3) IVH grade 3/shunt n=103

4) IVH grade 4/no shunt n=311

5) IVH grade 4/shunt n=125

Characteristics

Maternal and Neonatal Characteristics of Study
Population

the research network,
follow-up
examinations done
prospectively.

Method(s) of
measurement for
risk factor(s)

Intraventricular
haemorrage (IVH)
grade 3-4 (with or
without shunt), defined
on the basis of Papile
criteria. Cranial
sonograms reviewed
by the staff
radiologists at each
center.

Study details Participants Risk factors Methods Outcomes and Results Comments
growth and any breast
milk feeding.
Length of follow-up
24 months of
chronological age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
347713 n=9486 children eligible for follow-up (did not die Intraventricular Infants born in 19 Outcome assessment at
before follow-up and did not have major haemorrage (IVH) grade |centers of the National |18-22 months' corrected |Based on the NICE
Full citation malformations or syndromes) 3-4 (with or without Institute of Child age: manual 2014
n=7776 children completed follow-up (82% follow-up [shunt) Health and Human RRs (95% CI) for the checklist for
Adams- rate) Development following prognostic studies
Chapman, I., n=7693 children studied (of the n=7776, n=56 had no Neonatal Research neurodevelopmental and QUIPS.
Hansen, N. I., IVH information, n=27 received a shunt but had not Network, neonatal outcomes, adjusted for Study
Stoll, B. J., IVH, thus, excluded) data obtained from the |study center, gestational participation: low ris
Higgins, R., n=6161 children with severe IVH or no IVH Generic Database of |age, birth weight, gender, [k of bias

race, caesarean section
delivery, multiple birth,
antenatal steroid exposure,
postnatal steroid exposure,
surfactant use, respiratory
distress syndrome,
bronchopulmonary
dysplacia (BPD), patent
ductus arteriosus,
periventricular leukomalacia
(PVL), infection group,
caregivers' education.

PDI <70

IVH 3/no shunt: Reference
IVH 3/shunt: 1.61 (1.32-
1.96)

No IVH/no shunt:
Reference

Study attrition:
moderate risk of bias
82% follow-up rate at
18-22 months overall
(n=7776 out of
n=9486 eligible),
although

the analyses of
interest further
excluded children so
the cohort included in
analyses of interest
actually included only
n=6161 out of the
original n=9486
(64.9%). Potential
differences between
the ones included
and lost to follow-up
not reported.
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Study details Participants Risk factors Methods Outcomes and Results Comments
Study type o All neonatal IVH 3/shunt: 2.45 (2.06- Prognostic factor
Characteri Group, n (%) information was 2.91) measurement: low
Multicentre stic2 recorded in the risk of bias
cohort study Generic Database and |IVH 4/no shunt: Reference [Risk factors are
obtained from there.  |IVH 4/shunt: 1.94 (1.61- appropriately defined
2.34) and measured. PVL
Aim of the No IVH IVH IVH IVH diagnosis procedure
study IVH/N 3/No 4/No Outcome(s) No IVH/no shunt: differed between
sh 3/Shu sh 4/Shu ascertainment/meas |Reference infants born before or
To evaluate o un nt un nt ures IVH 4/shunt: 2.90 (2.45- after August 1998
neurodevelopme Shunt t t 3.43) (timing of cranial
ntal and growth _ _ (n= _ (n= Psychomotor sonogram to
outcomes (h=(n= 103)t (n= 125)¢ Development Index diagnose PVL
among 5163) 459) 311) (PDI) <70, assessed differed), however,
extremely low by Bayley Scales of PVL was not the
birth weight Infant Development primary risk factor at
infants who had | [Materal IR, administered by hand so has
severe Age <19 |[791/51 ||84/45 |[17/10 |[55/31 |[26/12 certified examiners) relatively little impact
lhntraventtl;lcular y 61 (15) ||9 (18)||3 (17) ||0 (18) |5 (21) on the overall
aemorrhage results.
(IVH) that ROM >24 (1);29/5 98/44 |19/10 ||66/29 |[20/12 Statistical methods Outcome
required shunt h o4 3(22)[12 (19) |[7 22){|0 (17) measurement:
insertion (24) Poisson regression moderate risk of bias
compared with 3290/5 |[312/4 201/3 analysis, adjusting for CP not defined.
infants without ,?B.tetr)atal 154 55 ;8/7160 10 Zzgoz study center, Visual impairment
shunt insertion. | [antibiotics gy Il ggy |13 (76) || g5y |1 (60) ge§tittional gge, bi