
   
 

ECOLE DOCTORALE PIERRE LOUIS DE SANTE PUBLIQUE A PARIS 
EPIDEMIOLOGIE ET SCIENCES DE L’INFORMATION BIOMEDICALE 

Directeur : Pierre-Yves Boëlle 
Responsable pour l’Université Paris Diderot : Matthieu Resche-Rigon 

Responsable pour l’Université Paris Descartes : Isabelle Boutron 

Ecole Doctorale 393 
Centre Biomédical des Cordeliers 

15, rue de l’Ecole de Médecine 75006 Paris 
www.ed393.upmc.fr 

Contact : magali.moulie@sorbonne-universite.fr/Téléphone : 01.44.27.24.35 

 

PROPOSITION DE SUJET DE THESE 

 
SIGLE ET NOM DU LABORATOIRE : INSERM U1153, CENTER FOR EPIDEMIOLOGY AND STATISTICS (CRESS) 

NOM DE L’EQUIPE : ÉPOPÉ – OBSTETRICAL, PERINATAL AND PEDIATRIC EPIDEMIOLOGY RESEARCH TEAM (EPOPÉ) 

DIRECTEUR DE THESE : JENNIFER ZEITLIN  

ADRESSE : MATERNITE PORT-ROYAL, 53 AVENUE DE L'OBSERVATOIRE, 75014 PARIS 

 

TITRE DE LA THÈSE : MOTOR DIFFICULTIES AMONG CHILDREN BORN EXTREMELY PRETERM: RISK FACTORS 

AND CONSEQUENCES FOR QUALITY OF LIFE. 

 

CO-ENCADRANT EVENTUEL : 

EQUIPE DU CO-ENCADRANT : 

LABORATOIRE :  

 

PRESENTATION DU SUJET 

1. Scientific context of the project: 
 
Survival of children born extremely preterm, before the 28th week of gestation, has increased in recent 
decades (1–3), but, these children remain at risk of long-term developmental problems than children born at 
term. Motor coordination disorders are a common consequence of very preterm birth (4–6). While motor scores 
from clinical assessments of children born very preterm are consistently lower on average than their term-born 
peers (6,7), the rates of motor impairment reported by studies vary considerably: from 8% (8) to almost 
40% (6,9,10).  

Early childhood, up to 6 years of age, when basic motor skills (e.g. running, jumping, throwing, catching, 
etc.) are acquired, is considered to be the "golden age" of motor development (11). However, in addition to 
persisting from childhood to adulthood, motor difficulties, which are often undiagnosed, can reduce the child’s 
opportunities to develop in other areas (12,13) and are associated with cognitive development, school 
performance, social integration (for instance, through sports practices) and functioning in adulthood (7,12,13).  

Knowledge about the determinants of these motor difficulties among children born very preterm and 
their consequences on everyday life is still limited (14). In particular, less is known about the motor difficulties 
among children without cerebral palsy, despite high rates of motor impairments (6), whereas the scientific 
literature is more developed on cerebral palsy. Furthermore, these difficulties among children born extremely 
preterm appear to be increasing despite improved neonatal care and survival making this a growing and 
increasingly important problem to address (6) The most recent systematic reviews on motor function among 
children born very preterm (5,12,15) pointed to the lack of studies analyzing the development of these children 
at school age, the variation of the measurement tools used (“half of the studies used tools that were not 
standardized.”), the small and heterogeneous samples (less than a hundred in most studies), as well as the low 
or not taken into account of the different clinical and socio-demographic characteristics which can strongly 

http://www.ed393.upmc.fr/
mailto:magali.moulie@sorbonne-universite.fr


   
 

ECOLE DOCTORALE PIERRE LOUIS DE SANTE PUBLIQUE A PARIS 
EPIDEMIOLOGIE ET SCIENCES DE L’INFORMATION BIOMEDICALE 

Directeur : Pierre-Yves Boëlle 
Responsable pour l’Université Paris Diderot : Matthieu Resche-Rigon 

Responsable pour l’Université Paris Descartes : Isabelle Boutron 

Ecole Doctorale 393 
Centre Biomédical des Cordeliers 

15, rue de l’Ecole de Médecine 75006 Paris 
www.ed393.upmc.fr 

Contact : magali.moulie@sorbonne-universite.fr/Téléphone : 01.44.27.24.35 

influence the results. The latter also support the idea that the effects of perinatal factors decrease with the 
development of the child, while social and environmental factors become increasingly influential (5,7). 

Variations of motor impairment across studies in varying settings (6) as well as the differences in 
references norms for clinical assessments of motor function between European countries (16) suggest that 
some risk factors may operate at the population-level, i.e. that certain environments may hinder or stimulate 
motor capacities. The European Commission has documented variations in physical activity levels and 
approaches to public policies between EU member states (17). While European countries have been 
implementing public policies to promote physical activity for the past two decades, starting at preschool 
age (17), there are significant differences between countries in content and year of implementation (18,19). 
Understanding the role of the larger environment opens up new avenues for prevention. In addition to early 
intervention programs targeting children based on their individual risk profiles, broader population approaches 
that seek to improve physical activity overall may also yield benefits for this vulnerable group. 
 

2. Research questions: 
 
This doctoral project aims to:  
1 / Investigate types and severity of motor difficulties, and clinical and sociodemographic risk factors among 
children born extremely preterm. 
2/ Explore the differences in rates of significant motor difficulties among very preterm children between 
European countries and whether national public policies to promote physical activity contribute to these 
differences.  
3 / Measure the association of motor difficulties with children’s quality of life. 
 

3. Data sources: 
 
Study population  
The EPICE-SHIPS cohort is a European cohort of children born very preterm which includes 6792 children born 
before 32 weeks GA in 2011-2012 in 19 regions of 11 European countries and who survived to discharge home 
from the neonatal unit. After a first follow-up by parental questionnaire at 2 years, the SHIPS project followed 
up children between 5 and 6 years old using a parental questionnaire for all children in the sample and clinical 
assessments of cognitive and motor function for children born <28 weeks GA.  
Measurement of motor function:  
The Movement Assessment Battery for Children - 2nd edition (MABC-2) is a validated, standardized and 
commonly used tool test of motor impairment. It assesses each category of age with 8 motor tasks covering 3 
subscales of motor development: manual dexterity, aiming and catching, and balance; and can be combined to 
define an overall score. However, significant variations in the prevalence of significant motor difficulties are 
driven by the test norms used (16). Therefore, the same norms – UK norms - were applied to children in the 11 
participating countries. In addition, the results derived from MABC-2 which were psychologist- or doctor-
administered, will also be compared with those of children born at term countries where these data are 
available.     
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Measurement of perinatal, socio-demographic and other health and developmental factors:  
Clinical and perinatal factors (including maternal age, parity, gestational age, complications of pregnancy and 
neonatal morbidities) were collected from medical records in obstetrical and neonatal units using a 
standardized protocol. Sociodemographic factors (maternal and paternal educational level, marital status, 
professional status, country of birth and language spoken at home) come from the parental questionnaires 
completed when the child was 2 and 5 years of age. Data were also collected on child care and preschool 
attendance at these time points which may influence motor development.  
Cognitive development was measured at 5 years by psychologist-administered Wechsler Preschool and Primary 
Scale of Intelligence (WPPSI) - III / IV / R (according to the country), providing a measure of the total IQ and by 
domain: verbal, visual-spatial understanding, memory, etc. The information on various developmental (autism, 
hyperactivity, language delay, etc.) or sensory disorders (visual or hearing impairment) which could also affect 
motor development and/or quality of life, have been collected by parental questionnaires at the child's 2 and 5 
years.  
Measurement of quality of life:  
The Pediatric Quality of Life Inventory (PedsQL), a questionnaire measuring 4 dimensions of quality of 
life: physical, emotional, social and educational, was included in the parental questionnaire at 5 years of age. 
Composed of 23 items with 5 response categories (from "never" to "almost always"), it measures the physical, 
psychosocial health and overall health of children.  
 

4. Methods: 
 
We will investigate the perinatal and socio-demographic factors associated with overall motor impairment and 
by sub-domain using the MABC-2 classification (normal, at risk of significant difficulties, significant difficulties) 
using multinomial regression. The consequences of these motor deficiencies on quality of life (physical health, 
psychosocial health and overall health) will be analyzed using linear regression with adjustment for perinatal, 
socio-demographic and development factors. 
At the same time, latent class analyzes will allow us to explore the combinations of different motor and other 
developmental difficulties in order to define different profiles. The associations between perinatal and socio-
demographic factors, quality of life, and these motor impairment profiles will be studied using multiple logistic 
regressions.  
In all analyses, methods, including inverse probability weighting and multiple imputation by chained equations 
will be used to take into consideration missing data and attrition bias.  
Collaborations: 
The SHIPS consortium includes clinicians and researchers from all of the SHIPS regions and constitutes a valuable 
resource for interpreting results and facilitating access to information about policy in each country. In addition, 
three members of the consortium are involved more actively in this thesis project: Samantha Johnson (Professor 
of Developmental Psychologist at the University of Leicester), Ulrika Ådén (Professor of Neonatology at the 
University Hospital of Karolinska) and Raquel Costa (Psychologist at the Institute of Public Health of Porto). 
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5. Number of subjects/sample size and statistical power: 
 
The study sample size is determined by the number of preterm births that took place during the study period in 
each of the regions, the survival rate and the proportion of children followed up. Of the 10,329 births that 
occurred, 6,792 children survived to discharge from the neonatal hospitalization. Of these, 4,426 were followed 
at 2 years and 3,687 were followed at 5 years (including 3,138 children followed at both time periods). The 
MABC-2 data were collected on the sub-sample of children on with a gestational age <28 weeks of gestation; in 
this group there were 1,671 survivors to discharge of whom 1,119 and 1,021 were followed at 2 years and 
5 years, respectively (including 846 children followed at both times). 
 
Compared to the rest of the scientific literature on movement difficulties evaluated using the MABC in 
extremely preterm children, this study has a large sample (in studies included in a recent systematic review, 
sample sizes ranged from 48 to 437 children assessed at ≥5 years of age (5)).  
 
Given the sample in our cohort, we will be able to detect meaningful differences in significant motor difficulties 
between children with key risk factors. Children with significant motor difficulties have been estimated to 
represent about 30% of all extremely preterm children. Assuming an α= 0.05 and power (1-β)= 0.80, detectable 
differences for an outcome with this prevalence between relevant risk groups are, for instance, for sex (boys 
and girls about 50% each of the sample or ≈ 500 in each group) 8.4%, for severe neonatal morbidities (yes, no: 
250 vs 750) 12.0%, or for low education level (200 with primary or lower secondary) 13.5%. With regard to the 
study of quality of life, this measure is a continuous score with a mean of 76.4 and a standard deviation of 16.5 
in our data. Given the study’s sample size, we would be able to detect a difference of 3.8 points in the overall 
score between children with and without significant motor difficulties (30% versus 70%). This level of precision 
is sufficient for investigation of this outcome as the minimum difference considered to be clinically significant in 
research on children is around 5 points (20). 
 

6. Provisional schedule: 
 
1st semester: Bibliography, analysis for article 1   
2nd semester: Continuation of analyses, drafting of article 1, submission of article 1              
3th semester: Analysis and drafting of Article 2, revisions of Article 1              
4th semester: Analysis for Article 3, revisions of Article 2              
5th semester: Writing and submission of article 3, thesis writing              
6th semester: Revisions to article 3, writing, finalization and submission of the thesis, defense              
 

7. Themes for three articles: 
 
1 / Risk factors associated with motor difficulties among children born extremely preterm in a European cohort. 
2 / Do public policies promoting physical activity influence the prevalence of motor difficulties among children 
born extremely preterm?  
3 / The consequences of motor difficulties on the quality of life of children born extremely preterm. 
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