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Introduction 

Survival of very preterm (VPT) infants (< 32 weeks’ gestation) has improved markedly over 

recent decades, raising concerns about levels of impairment among survivors. Numerous 

studies have been conducted on the association between VPT birth and long-term 

neurodevelopment and health, and this voluminous literature is increasingly synthesized in 

systematic reviews with meta-analyses. This methodology is considered to provide the highest 

level of evidence, but its validity depends on appropriate selection of primary studies and 

management of heterogeneity. Heterogeneity is pervasive in the VPT literature because of 

differences in criteria for defining preterm populations, study designs, follow-up periods, 

follow-up rates and clinical assessments. Further, medical practices, survival and morbidities 

vary markedly across countries and hospitals and can impact on long-term prognosis. We aimed 

to compare the selection criteria, findings and heterogeneity of systematic reviews with meta-

analyses of VPT cognitive outcomes, which are of major concern in this population and 

measured in most studies.  

Methods 

We searched for systematic reviews with meta-analyses based on observational studies with 

cohort designs investigating general cognition (IQ) for VPT children in comparison with term 

controls (search terms available from authors). Two researchers (MS, JZ) independently 

abstracted methods and results related to study selection, pooled analyses and heterogeneity. 

We compiled primary studies and identified unique cohorts when several studies originated 

from the same cohort based on the country, birth year(s), and research group. 

Results 

Five reviews were identified: 1 in 20121 and 4 published in 2018/20192-5. All investigated the 

impact of birth <32 weeks on childhood IQ, although some also considered other outcomes or 

sub-groups. Eligibility criteria varied for birthweight, assessment ages and period (Table). 



	
	

Authors searched Medline,1-5 Embase,1,2 PsychInfo1,3-5 and WoS,3,4 using different search 

terms.  

A total of 156 primary studies reporting results from 114 VPT cohorts were included in all 

reviews. Among 111 cohorts in the three 2018/2019 reviews without upper limits on assessment 

ages, only 8 were in all three (Figure). When these were limited to the 58 cohorts covered by 

studies published before 2009 to permit comparison with the 2012 review, none was in all four 

reviews and 35 (60%) were in one review only. All 7 cohorts in the review on assessments at 

three to five years5 were in at least one other review, but none was in all three.  

All reviews reported lower IQ among VPT compared to term children (pooled effects from -

0.77 to -0.86 standardized mean difference or 11.6 to 12.9 IQ points for results relating to all 

children born <32 weeks). Most showed moderate to high heterogeneity overall or in at least 

one GA sub-group (I²>60%). 

Discussion 

Investigators’ methodological choices had a strong impact on primary study selection in 

systematic reviews with meta-analyses on VPT birth and cognition despite shared objectives. - 

representing a missed opportunity to synthesize all available information and raising questions 

about appropriate criteria for selecting studies in this population. Nonetheless, similar pooled 

estimates affirmed the robust conclusion that VPT birth lowers IQ, although with substantial 

inter-study heterogeneity.  

The exponential increase in systematic reviews with meta-analyses has called attention to the 

need to organize research efforts in order to avoid both redundant and contradictory results 

when evidence is synthesized.6 Continued investigation of the long-term consequences of VPT 

is essential to address concerns about high and stable impairment rates in VPT survivors and to 

investigate variation related to perinatal management, follow-up services and the socio-cultural 



	
	

environment. Establishing common guidelines to select primary studies, along with open-

access repositories of studies from previous reviews, would ensure that future reviews use all 

relevant information and optimize the analysis of inter-study heterogeneity. 

	

  



	
	

ACKNOWLEDGEMENT 

This study is part of research on the consequences of very preterm birth for use in developing 

a research agenda for the RECAP Preterm project, an EU Horizon 2020 (grant agreement No 

733280) study to construct a platform combining data from very preterm cohort studies in 

Europe.   

 

References 
	
1. Kerr-Wilson CO, Mackay DF, Smith GC, Pell JP. Meta-analysis of the association 

between preterm delivery and intelligence. Journal of public health. 2012;34(2):209-
216. 

2. Allotey J, Zamora J, Cheong-See F, et al. Cognitive, motor, behavioural and academic 
performances of children born preterm: a meta-analysis and systematic review 
involving 64 061 children. BJOG : an international journal of obstetrics and 
gynaecology. 2018;125(1):16-25. 

3. Brydges CR, Landes JK, Reid CL, Campbell C, French N, Anderson M. Cognitive 
outcomes in children and adolescents born very preterm: a meta-analysis. 
Developmental Medicine & Child Neurology. 2018;60(5):452-468. 

4. Twilhaar E, Wade RM, de Kieviet JF, van Goudoever JB, van Elburg RM, Oosterlaan 
J. Cognitive outcomes of children born extremely or very preterm since the 1990s and 
associated risk factors: A meta-analysis and meta-regression. JAMA Pediatrics. 2018. 

5. Arpi E, D'Amico R, Lucaccioni L, Bedetti L, Berardi A, Ferrari F. Worse global 
intellectual and worse neuropsychological functioning in preterm-born children at 
preschool age: a meta-analysis. Acta Paediatrica. 2019;108(9):1567-1579. 

6. Ioannidis JP. The Mass Production of Redundant, Misleading, and Conflicted 
Systematic Reviews and Meta-analyses. The Milbank quarterly. 2016;94(3):485-514. 

	
	



	
	 T

able 1 – Inclusion criteria, search term
s and principal results in system

atic review
s w

ith m
eta-analyses of cognitive outcom

e after very preterm
 birth  

 
K

err-W
ilson 2012

1 
A

llotey 2018
2 

B
rydges 2018

3 
T

w
ilhaar 2018

4 
A

rpi 2019
5 

G
estational age (G

A
) 

and/or birthw
eight 

(B
W

) criteria  

G
A

<37 w
eeks (groups 

<28/28-31 w
eeks), B

W
 

not m
entioned 

G
A

< 37 w
eeks (groups 

<28/28-33
 w

eeks), B
W

 
not m

entioned 

G
A

 <32 w
eeks, 

exclusion of studies 
based on B

W
 only 

G
A

< 32 w
eeks and/or 

B
W

<1000g or <1500g 
G

A
< 32 w

eeks and/or 
B

W
 <1500g 

A
ssessm

ent age  
≥4 years  

≥2 years  
M

ean age 4 to 17 years 
≥5 years  

3 to 5 years 
Tim

e period 
Published 1980-2009 

Published 1980-2016 
Published <07/2017 

Published <03/2017; 
birth ≥1990 (1) 

Published 2000-2017; 
birth>1994 

O
ther criteria 

N
o 

Y
es (2) 

Y
es (3) 

N
o 

N
o 

Search term
s for 

preterm
 population 

 

Preterm
, low

 B
W

, G
A

, 
date of delivery, 

prem
atur*, baby/ies, or 

infan* 

(Preterm
, pre-term

, pre 
term

, prem
ature, near-

term
, prem

aturity A
N

D
 

birth, infant, delivery, 
baby/ies) O

R
 exp 

prem
aturity (4) 

Low
 B

W
, prem

ature*, 
preterm

 A
N

D
 child* 

Prem
atur*, preterm

, low
 

birthw
eight, elbw

, vlbw
 

Preterm
 birth, 

prem
ature, low

 B
W

 
A

N
D

 preschool* or 
preschool age 

N
 of studies/cohorts 

on V
PT (5) 

21/21 
50/44 

44/37 
71/69 

7/7 

Pooled estim
ate for 

V
PT  

(SM
D

 and 95%
C

I)  
(6) 

<28 w
eeks  

-0.95 (-1.09;-0.80);  
28-31w

eek:  
-0.84 (-0.97;-0.71) (7) 

<28 w
eeks: 

-0.78 (-0.85;-0.72); 
28-33 w

eeks: 
-0.73 (-0.78;-0.67) 

<32 w
eeks 

 -0.82 (-0.90; -0.74) 
<32 w

eeks: 
 -0.86 (-0.94; -0.78) 

<32 w
eeks:  

-0.77 (-0.88; -0.66) 

H
eterogeneity (I²)   

66.5%
 (<28 w

eeks) 
48.4%

 (28-31 w
eeks) 

35.3%
 (<28 w

eeks) 
63.7%

 (28-33 w
eeks) 

62.9%
 

74.1%
 

0%
 

N
otes (1) O

r cohort born <1990 if w
ith antenatal steroid or surfactant therapy (2) Excluded if correction for chronological age at assessm

ent (3) Excluded if restrictions w
ere 

placed on participants based on task perform
ance (4) "exp" indicates that the subject heading "prem

aturity" w
as "exploded" to include narrow

er subject headings included in 
its tree structure. (5) V

PT defined as G
A

<32 w
eeks 1,3-5 or G

A
<34 w

eeks (3 of the 44 cohorts at 32/33 w
eeks) 2 ; (6) SM

D
=Standardized m

ean difference in IQ
 scores (V

PT 
children – FT children) and 95%

 confidence interval; (7) SM
D

 w
as com

puted from
 the w

eighted m
ean difference reported by the authors (<28 w

eeks: 13.9 (11.5; 16.2); 28-31 
w

eeks: 11.4 (9.7; 13.2)) 
 

 



	
	

Figure 1 – Overlap of 111 cohorts included in three 2018 systematic reviews with meta-
analyses of the impact of very preterm birth on cognition  
	
	
	
 
	
	
	
	




