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Abstract
Background: Meta- analyses of the voluminous scientific literature on the impact of 
very preterm (VPT, <32 weeks' gestation) birth on cognition find a marked deficit in 
intelligence quotient (IQ) among children born VPT relative to term- born peers, but 
with unexplained between- study heterogeneity in effect size.
Objectives: To conduct an umbrella review to describe the design and methodology 
of primary studies and to assess whether methodological heterogeneity affects the 
results of meta- analyses.
Data Sources: Primary studies from five systematic reviews with meta- analysis on 
VPT birth and childhood IQ.
Study Selection and Data Extraction: Information on study design, sample charac-
teristics and results was extracted from studies. Study features covered study type, 
sample size, follow- up rates, adjustment for social context, management of severe 
impairments and test type.
Synthesis: We used random- effects subgroup meta- analyses and meta- regressions to 
investigate the contribution of study features to between- study variance in standard-
ised mean differences (SMD) in IQ between groups.
Results: In 58 cohorts (56%), children with severe impairments were excluded, while 
23 (22%) cohorts accounted for social factors. The least reported feature was the 
follow- up rate (missing in 38 cohorts). The largest difference in SMDs was between 
studies using full scale IQ tests (61 cohorts, SMD −0.89, 95% CI −0.96, −0.82) versus 
short- form tests (27 cohorts, SMD −0.68, 95% CI −0.79, −0.57). The proportion of 
between- study variance explained by the type of test was 14%; the other features 
explained less than 1% of the variance.
Conclusions: Study design and methodology varied across studies, but most of them 
did not affect the variance in effect size, except the type of cognitive test. Key features, 
such as the follow- up rate, were not consistently reported limiting the evaluation of 
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1  |  BACKGROUND

Over past decades, the increasing survival of infants born very pre-
term (VPT, <32 weeks' gestation) propelled research into the long- 
term health and neurodevelopmental consequences of VPT birth. 
More recently, researchers have synthesised this literature, espe-
cially studies focusing on cognitive development, in systematic re-
views and meta- analyses.1– 5 These meta- analyses have documented 
a marked negative association of VPT birth with cognitive abilities, 
reporting standardised mean difference (SMD) larger than −0.75 in 
intelligence quotient (IQ) (corresponding to a deficit of at least 11 IQ 
points) between children and adolescents born VPT and term- born 
controls.6 However, I2 values of at least 60% in these meta- analyses6 
raised questions about between- study heterogeneity, the sources 
of this heterogeneity and the relevance of the pooled results for all 
VPT populations.

Further sub- group and meta- regression analyses to explore this 
heterogeneity found that sample characteristics such as age at as-
sessment,1– 3 parental education3 and birth year1,3 were not associ-
ated with effect sizes and findings were inconsistent for gestational 
age (GA).1,4,7,8 Some of these null findings, especially related to 
parental education and GA, go against well- documented associa-
tions in the literature. Possible explanations for these results might 
be other sources of heterogeneity linked to study design features, 
which could obscure these associations or that the use of individ-
ual characteristics averaged across studies (e.g. mean GA) creates 
an ecological fallacy.9 In a previous study, we found support for 
the first hypothesis: The GA and birthweight (BW) criteria used to 
define VPT populations were important sources of heterogeneity 
across studies included in these meta- analyses, but were not de-
scribed fully. By taking this diversity into consideration and using 
more uniform groups describing the children's risk status, the degree 
of preterm birth was strongly related to effect sizes and explained up 
to 24% of between- study heterogeneity.10

The purpose of this study is to investigate whether design and 
methodological characteristics, beyond the criteria used to define 
VPT populations, contribute to the heterogeneity in the results of 
meta- analyses of this research.

2  |  METHODS

This study is part of a larger project on information synthesis of stud-
ies of VPT birth and cognition. We carried out an umbrella review 
by searching for systematic reviews with meta- analyses of cognitive 

outcomes in VPT children and then pooling the primary studies in-
cluded in these reviews and conducting new meta- analyses. The 
methods have been described previously.6,10

2.1  |  Search strategy and eligibility criteria

We first searched PubMed, Web of Science, the Cochrane 
Database of Systematic Reviews and the PROSPERO databases 
from January 2000 to February 2020 for systematic reviews 
with meta- analysis of observational studies investigating general 
cognition (intelligence quotient; IQ) in children and adolescents 
(<18 years) born VPT compared to term- born controls (the search 
strategy including search terms was published elsewhere6). We 
excluded systematic reviews that investigated only subdomains 
of cognition, that did not include studies with control groups or 
that did not provide quantitative synthesis of study results for 

their potential contribution. Incomplete reporting limited the evaluation of the full 
impact of this methodological diversity.

K E Y W O R D S
cognition, heterogeneity, meta- analysis, preterm infants, very low birthweight

Synopsis

Study Question

Do the methodological characteristics of primary studies 
on very preterm birth and cognition affect the results of 
meta- analyses?

What's Already Known

Differences in the methodological characteristics of stud-
ies on very preterm birth and childhood cognitive function, 
such as exclusions of severe impairments and follow-
 up rates, can affect results, but are rarely considered in 
meta- analyses.

What this Study Adds

This study illustrated wide variability of methodological 
characteristics in studies on very preterm birth and cogni-
tion, although many design features were poorly reported. 
However, available characteristics only explained a small 
part of between- study heterogeneity in results, with the 
exception of the use of long-  versus short- form cognitive 
assessments.
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VPT children. We then compiled all primary studies included by 
the selected reviews. We excluded studies with age at assessment 
>17 years, no full text, no IQ scores, no clear GA- BW criteria or 
that included late preterm births (34– 36 weeks GA), which were 
not distinguished from VPT groups. We did not apply any language 
restrictions in our strategy.

2.2  |  Study selection and data extraction

Data were extracted in two successive stages. First, two research-
ers (MS and JZ) extracted data from the systematic reviews.6,10 In a 
second stage, primary studies were independently reviewed by two 
co- authors (MS, ST, VB, AM and JZ) to extract the following informa-
tion: country of origin, range of birth years, age at assessment, type 
of study design, eligibility criteria for VPT regarding GA and/or BW 
(cut- off and combination of criteria), selection and follow- up of par-
ticipants, outcome measurement, statistical methods (i.e. imputation 
methods), sample characteristics (i.e. clinical conditions or disabili-
ties, multiple birth, socio- economic characteristics) and results (sam-
ple sizes, mean IQ scores with SD for both groups). A pilot extraction 
form was developed and tested on a set of studies; disagreements 
were resolved by consensus.

When there was more than one study on the same cohort (i.e. 
with the same country, birth year(s) and research group), we se-
lected the study with the longest follow- up. When two cohorts were 

included in the same study (N = 2), they were considered as two sep-
arate observations since some design features were cohort specific 
(i.e. control group) and results were reported separately. The final 
sample included studies reporting results from 103 unique cohorts 
of children.

The methodology of the systematic reviews was described with 
the domains through which bias may be introduced, as described 
in the ROBIS tool.11 Quality assessment of the primary studies was 
not undertaken as this overlapped with our main study objective of 
evaluating the contribution of methodological characteristics to the 
results of meta- analysis. Further, no study was removed from the 
original systematic reviews based on quality assessments.

2.3  |  Indicators of study features

We derived eight indicators describing study design features: (1) 
type of recruitment (single- centre, multi- centre or population- 
based study); (2) sample size, which refers to the total sample in-
cluding the preterm and comparison groups (<100, ≥100); (3) VPT 
follow- up rate, computed by dividing the number of participants, 
with or without outcome assessments, by the number of survivors 
when the children were recruited for follow- up, if available, or at 
hospital discharge (≥80%, 50%– 79%, <50%); (4) type of cognitive 
measurement (general intelligence based on full scale IQ, general 
intelligence based on short- form IQ, developmental abilities other 

TA B L E  1  Classification of cognitive ability tests.

Type of cognitive test Test names/Score
Number 
of cohorts

General intelligence: full- scale British Ability Scales/Differential Ability Scales 5

Stanford– Binet Intelligence Scales –  Composite standard score IQ 4

Woodcock- Johnson III Tests –  General Intellectual Ability (GIA) 1

KABC –  Mental Process Composite (MPC) 4

WISC, WPPSI –  Full scale IQ 44

McCarthy Scales of Children's Abilities –  General Cognitive Index (GCI) 3

General intelligence: short form British Ability Scales/Differential Ability Scales –  Estimated IQ 1

Stanford- Binet Intelligence Scales –  Composite IQ score 2

KABC, KBIT –  Composite IQ 4

WASI, WISC, WPPSI –  Composite IQ 19

Revised Amsterdam Children's Intelligence Test –  IQ 1

Developmental abilities BSID, Bayley –  Mental Development Index (MDI) or cognitive composite score 5

Others Wechsler (WASI, WISC, WPPSI) –  Performance IQ 1

Raven's Coloured Progressive Matrices –  Non- verbal cognition 3

Peabody Picture Vocabulary Test –  Verbal intelligence 3

WASI –  Verbal and non- verbal intelligence 1

Combination of several tests 2

Note: The classification was supported by the Cattell– Horn– Carroll theory of cognitive abilities.
Abbreviations: BSID, Bayley Scales of Infant Development; IQ, Intelligence quotient; KABC, Kaufman Assessment Battery for Children; KBIT, 
Kaufman Brief Intelligence Test; WASI, Wechsler Abbreviated Scale of Intelligence; WISC, Wechsler Intelligence Scale for Children; WPPSI, Wechsler 
Preschool and Primary Scale of Intelligence.
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    |  257SENTENAC et al.

than general intelligence, other measurements including cogni-
tive subscales or different scales used between VPT and controls; 
Table 1); (5) management of children with severe conditions/im-
pairment among the VPT group based on data provided in each 
study on exclusion criteria and/or the characteristics of the sample 
(children with severe impairments excluded, some exclusion crite-
ria related to impairments, not excluded but untestable children 
because of severe developmental delay excluded from analyses, 
not excluded and scores imputed for untestable children); (6) inclu-
sion of multiple births (excluded, not excluded); (7) management 
of socio- economic characteristics in both groups (matched design 
without differences reported between groups, independent sam-
pling without differences, differences reported between groups 
without adjustment for socio- economic characteristics and differ-
ences reported between groups and adjustment); and (8) level of 
risk of the control group (high risk: GA <37 weeks or admitted to 
a neonatal unit, low risk: GA ≥37 weeks and/or no severe condi-
tion). We also included a previously constructed indicator assess-
ing the degree of preterm birth (GA < 28 weeks or BW < 1000 g, 
GA < 32 weeks or BW < 1500 g, GA < 34 weeks or BW < 1800 g).10 
These indicators were derived independently by each abstractor 
from the information in the studies; disagreements in classifica-
tions were resolved by consensus.

2.4  |  Statistical analysis

The standardised mean difference (SMD, Hedge's formula) in IQ be-
tween VPT participants and term- born controls was computed for 
each study. We described the distribution of study characteristics 
and performed subgroup random- effect meta- analyses to gener-
ate pooled SMDs with 95% confidence intervals (95% CI) by these 
characteristics. The conservative Hartung– Knapp– Sidik– Jonkman 
method was applied to take into account the small number of 
studies in some groups.12,13 The I2 statistic was computed over the 
set of studies for comparison with the previous meta- analyses.14 
However, for our main analyses, we computed the between- study 
variance (τ2), derived using the restricted maximum likelihood 
method12 with 95% prediction intervals. This measure illustrates 
the predicted range of the true effect size expected for 95% of 
similar future studies and is more suited than the I2 to our analysis 
which seeks to explain differences in the effect size.15 Random- 
effects meta- regressions, without and with adjustment for the 
degree of preterm birth, with a restricted maximum- likelihood es-
timator16 were conducted to explore the possible moderating role 
of study features for between- study variance in effect sizes. The 
proportion of variance explained (R2

meta
) by each study characteris-

tic was derived from the total between- study heterogeneity (�2
tot

) 
and the residual between- study heterogeneity (�2

res
) unexplained 

by study characteristics. As a sensitivity analysis, an additional 
meta- regression model was run for the follow- up rate with adjust-
ment for the age at assessment to take into account potential con-
founding due to higher expected attrition when follow- up periods 

are longer. Analyses were performed using R version 4.1.2 (The R 
Foundation for Statistical Computing) with the ‘meta’ package ver-
sion 4.11– 0.19,20 and the ‘rmeta’ package version 3.0.

2.5  |  Ethics approval

The study protocol was registered on PROSPERO (CRD42020176193).

3  |  RESULTS

The systematic literature search identified five reviews with meta- 
analyses that shared the common objective of investigating dif-
ferences in IQ between children born VPT and term- born controls 
(Figure 1). A description of study eligibility criteria, main methods of 
study identification and selection and risk of bias assessment carried 
out by the included reviews is provided in Table S1. These reviews in-
cluded 199 primary studies of which 156 were eligible for our study. 
After removing studies reporting on the same cohort of children, by 
selecting the study with the longest follow- up, the sample included 
was 101 studies reporting on 103 unique cohorts of children.

Fewer than one- third (29%) of the studies were representa-
tive of a geographical population, with a majority (60%) having a 
sample of 100 children or more (Figure 2). The rate of follow- up 
could not be computed in 38 studies (37%) because data were not 
reported; one- quarter had a follow- up rate of 80% or higher, while 
15 studies (15%) had a rate below 50%. The cognitive test was per-
formed using full (59%) or short (24%) versions of an intelligence 
test. Children with severe conditions/impairment were excluded 
in 58 studies (56%), and among the other 39 studies, 16 reported 
that untestable children were assigned a score (usually the low-
est score possible). Most studies did not provide information on 
inclusion or proportion of multiple births (61%), and information 
on socioeconomic characteristics was lacking in 12% of studies. 
In 54 cohorts, social characteristics (e.g. parental education, occu-
pational status and social class) were balanced between VPT and 
term groups, whereas one reported IQ scores after adjustment 
for social factors and four others provided estimates of the as-
sociation between VPT and IQ adjusted for social characteristics 
(Table 2).

Overall the 103 cohorts, children born VPT scored lower on 
IQ measures compared to term- born children (SMD −0.81, 95% 
CI −0.87, −0.75; equivalent to 12.2 IQ points) with I2 = 64.9%. There 
was no strong evidence of effect size differences according to the 
study design features, except for the type of cognitive assessment. 
The forest plot (Figure 2) showed a larger pooled SMD for the 61 
studies using full scale IQ (SMD −0.89, 95% CI −0.96, −0.82; equiva-
lent to a deficit of 13.4 IQ points) compared to the 27 studies based 
on a short- form IQ test (SMD −0.68, 95% CI −0.79, −0.57; 10.2 IQ 
points). According to the meta- regression with adjustment for de-
gree of preterm birth (Table 2), the pooled SMD for studies using 
a full- scale IQ test was 0.17 (95% CI 0.03, 0.30), equivalent to 2.6 

 13653016, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ppe.12957 by T

est, W
iley O

nline L
ibrary on [19/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



258  |    SENTENAC et al.

IQ points, higher than for studies using a short version. Study char-
acteristics explained a low proportion (<1%) of the between- study 
variance in effect sizes, with the exception of the type of test (14%) 
(Table 2). Sensitivity analyses adjusting for age at follow- up con-
firmed the stability of our findings for the attrition rate.

4  |  COMMENT

4.1  |  Principal findings

This study reveals substantial methodological diversity in studies in-
vestigating the consequences of VPT birth on cognitive outcomes 
in childhood and adolescence with respect to definitions of the eli-
gible study population (e.g. severity of impairment), follow- up rates, 
the tests and procedures for the measurement of cognitive abilities 
and adjustment for socioeconomic factors. However, these study 
features did not explain between- study heterogeneity in outcomes 
with the exception of the type of cognitive test (14%). A larger dif-
ference in SMDs was found for studies using full scale IQ compared 
to studies based on a short- form IQ test. Some analyses were limited 

by poor reporting, notably of the rate of follow- up, missing in 37% of 
studies and of adjustment for social characteristics, missing in 12% 
of studies.

4.2  |  Strengths of the study

The strengths of this study comprise the identification and inclusion 
of all studies used in previous meta- analyses of IQ for children born 
VPT compared to term- born controls and the extraction by two in-
dependent reviewers of study design features.

4.3  |  Limitations of the data

Limitations result from the heterogeneity across multiple meas-
ures and poor reporting of key items, which reduces the study's 
power to detect relationships between individual methodological 
characteristics and effect sizes. For instance, we had to rely on het-
erogeneous information provided in the studies for our classifica-
tion concerning the management of severe conditions. We did not 

F I G U R E  1  Flowchart of the selection 
of systematic reviews and primary studies 
investigating VPT birth and cognition in 
childhood.
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    |  259SENTENAC et al.

perform formal assessment of risk of bias in primary studies using 
scales and quality scores, as this issue was addressed by our main 
study objective. Further, such scales, applied to observational stud-
ies, may introduce a certain degree of subjectivity and add hetero-
geneity.17,18 We also wished to represent the full set of studies used 
in the five published meta- analyses and none of these systematic 
reviews, despite carrying out formal quality analyses, most often 
using the Newcastle Ottawa Scale,19 removed studies from their 
final models.

4.4  |  Interpretation

Systematic reviews and meta- analyses of observational studies, as 
opposed to randomised trials, face specific methodological chal-
lenges related to the well- known limitations of observational de-
signs (e.g. selection of participants and confounding), leading to 
high levels of heterogeneity.17,20 Most design features in our study 
did not measurably affect the heterogeneity in results. We did not 
reveal meaningful differences in SMD related to management of 

F I G U R E  2  Design and methodology of 101 primary studies included in five meta- analyses of cognition and very preterm birth and 
standardised mean differences (SMD) in IQ between cases and controls by these characteristics.
Abbreviations: FT, full term; NA, not available; SMD, standardised mean difference; VPT, very preterm.
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260  |    SENTENAC et al.

TA B L E  2  Proportion of between- study heterogeneity explained by study characteristics estimated from random- effects 
meta- regressions.

Study characteristics Number of cohorts

Change in standardised mean difference in IQ (95% CI)

Models 1a
�
2

residual
Models 2b

�
2

residual
R
2

meta

c

Type of design

Population- based study 30 1.00 (Reference) 0.052 1.00 (Reference) 0.046 0%

Multiple- centre based 17 0.02 (−0.16, 0.19) −0.03 (−0.21, 0.15)

Single- centre based 53 0.00 (−0.13, 0.13) −0.06 (−0.19, 0.07)

Undetermined 3 −0.07 (−0.29, 0.44) −0.08 (−0.45, 0.29)

Sample size

≥100 62 1.00 (Reference) 0.049 1.00 (Reference) 0.044 0%

<100 41 −0.03 (−0.16, 0.09) −0.06 (−0.19, 0.06)

Rate of follow- up

≥80% 25 1.00 (Reference) 0.051 1.00 (Reference) 0.044 0%

50– 79% 25 0.02 (−0.14, 0.17) −0.02 (−0.17, 0.13)

<50% 15 −0.01 (−0.20, 0.18) −0.08 (−0.27, 0.11)

Undetermined 38 −0.04 (−0.19, 0.12) −0.12 (−0.27, 0.03)

Cognitive tests

General intelligence (full scale) 61 1.00 (Reference) 0.042 1.00 (Reference) 0.040 14.0%

General intelligence (short 
form)

25 0.21 (0.08, 0.34) 0.17 (0.03, 0.30)

Developmental abilities 5 0.17 (−0.06, 0.39) 0.15 (−0.07, 0.38)

Others 12 0.21 (−0.02, 0.40) 0.18 (−0.01, 0.37)

Management of severe conditions/disability

No exclusion with imputation 16 1.00 (Reference) 0.050 1.00 (Reference) 0.046 0%

No exclusion, no imputation 23 0.06 (−0.12, 0.23) 0.01 (−0.17, 0.18)

Some excluded 22 0.08 (−0.10, 0.26) −0.02 (−0.21, 0.18)

All excluded 36 0.13 (−0.03, 0.29) 0.03 (−0.15, 0.20)

Undetermined 6 0.05 (−0.22, 0.32) −0.08 (−0.36, 0.19)

Inclusion of multiple births

Included 35 1.00 (Reference) 0.050 1.00 (Reference) 0.045 0%

Excluded or none 5 0.07 (−0.21, 0.34) 0.06 (−0.21, 0.32)

Undetermined 63 0.06 (−0.06, 0.18) 0.05 (−0.06, 0.17)

Management of socioeconomic indicator in VPT and FT

Matched design, no 
differences reported

22 1.00 (Reference) 0.049 1.00 (Reference) 0.043 0.6%

Independent sampling, no 
difference reported

34 0.05 (−0.11, 0.22) 0.02 (−0.14, 0.18)

Differences reported, no 
adjustmentd

34 −0.07 (−0.23, 0.09) −0.10 (−0.25, 0.06)

Differences reported and 
adjusted IQ score 
reported

1 −0.02 (−0.51, 0.48) −0.07 (−0.54, 0.40)

Undetermined 12 −0.13 (−0.34, 0.08) −0.16 (−0.36, 0.05)

Level of risk of the control group

Low risk 99 1.00 (Reference) 0.049 1.00 (Reference) 0.044 0%

High risk 3 0.23 (−0.14, 0.60) 0.21 (−0.15, 0.57)

Undetermined 1 −0.14 (−0.74, 0.47) −0.16 (−0.75, 0.43)

Note: p- values of test for linear trend (after exclusion of the studies with undetermined information): distribution of severe condition/disability: 
p = .112; distribution of SES indicators in both groups: p = .262.
Abbreviations: FT, full term; IQ, Intelligence quotient; VPT, very preterm.
aModels 1: univariable models adjusted for each study characteristics separately.
bModels 2: models 1 adjusted for the degree of preterm birth.
c
R
2

meta
: Proportion of variance explained by each study characteristic derived from Model 1; Total between- study variance = 0.0493.

dAmong these studies, four studies provided estimates of the association adjusted for socioeconomic characteristics.
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    |  261SENTENAC et al.

VPT children with severe conditions/impairment or the absence of 
controls for socio- economic characteristics between VPT and term 
groups, as expected.21 The heterogeneity of the classifications of 
impairment and the low number of studies (16%) imputing missing 
data for children unable to complete standardised cognitive tests 
because of severe impairment, the latter of which has been shown to 
increase the magnitude of differences in IQ between very preterm 
and term- born comparison groups,22 may partially explain our result 
concerning exclusions.

Effects sizes were also similar regardless of rates of attrition, 
even though high loss to follow- up, which occurs more often in fam-
ilies with lower social status23,24 and can be related to the presence 
of impairments,25 could be expected to underestimate effect size 
between groups. These findings are concordant with recent stud-
ies suggesting that loss to follow- up may have no or only modest 
effects. An individual participant data meta- analysis of cognitive 
outcomes among adults born preterm did not find an association 
between rates of attrition and IQ despite attrition rates ranging be-
tween studies from 19.1% to 59.5%,26 while another study observed 
only a small, albeit systematic, effect of loss to follow- up on esti-
mates of neurodevelopmental impairment at 2 years of age in two 
European cohorts.23

The one methodological characteristic with a substantial ef-
fect on study heterogeneity was the choice of a full scale ver-
sus short- form IQ test. Short- form tests have been shown to 
have sufficient psychometric quality for use in research settings 
in children with neurological disorders, including children born 
preterm.27 However, while the subtests constituting the short 
forms vary, they often exclude working memory and processing 
speed, functions that are particularly affected in children born 
VPT.28 Further, the longer time needed to administer full- scale 
tests may negatively impact the performance of VPT children. 
Our results provide support for considering this study feature 
in future meta- analyses as a potential source of between- study 
heterogeneity, but do not make it possible to conclude which ap-
proach best reflects the differences in cognition between VPT 
and term- born children.

Poor reporting of key information was common. This is a well- 
known challenge for meta- analyses, despite existing reporting 
guidelines (e.g. STROBE).29 Further, for investigations of VPT birth, 
reporting requirements do not cover all relevant dimensions, such 
as methods for assessing and classifying children with severe de-
velopmental impairments. Harmonisation and better reporting of 
study features would improve the assessment of study quality for 
evidence synthesis and potentially the precision of estimates. While 
our study focused on studies of cognition, our results are relevant 
to primary studies and meta- analyses of other health and neuro-
developmental outcomes after VPT birth, as the same cohorts are 
used to investigate multiple outcomes.30,31 Initiatives to harmonise 
reporting can benefit from those that bring together individual par-
ticipant data from multiple cohorts and common schemas for cata-
loguing data from VPT cohorts to promote collaborative research, 
such as the European RECAP Preterm platform (https://platf orm.
recap - prete rm.eu/pub/).21,26,32

5  |  CONCLUSIONS

Our findings illustrate the variability of design features in studies 
of VPT birth and cognition and inadequate reporting of important 
methodological information. Recommendations for harmonising the 
reporting of study design features in individual studies on VPT birth 
as well as their integration into systematic reviews with meta- analysis 
could improve the quality of evidence synthesis needed to inform 
clinical and policy decisions on the consequences of VPT birth.
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