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INTRODUCTION

La population des grands prématurés est une population particulierement a risque de
troubles neurodéveloppementaux. Alors que le pronostic global de ces enfants a connu une
amélioration majeure ces derniéres décennies, ils restent pourtant particulierement
vulnérables(1). Les enfants nés prématurés requierent un suivi particulier apres leur sortie
d’hopital et pendant plusieurs années pour évaluer leur développement neurologique. Dans
les deux premiéres années, une évaluation neurologique notamment motrice, est
indispensable pour dépister tout déficit sévere, mais reste insuffisante au long terme(2). Un
suivi régulier au-dela de deux ans est nécessaire pour identifier d’autres troubles (troubles
cognitifs, des apprentissages ou comportementaux)(3) pouvant mener a des difficultés
scolaires. Ces troubles du développement psychomoteur sont plus fréquents parmi la
population des grands prématurés et risquent de constituer des difficultés a I'entrée a I’école

primaire, entre cinqg et sept ans.

Plusieurs études ont déja montré I'impact de nombreux facteurs sur le développement
cognitif et les capacités scolaires de I'enfant prématuré, notamment I'dge gestationnel, le
poids de naissance, la catégorie socio-professionnelle des parents(4),(5),(6). Cependant,
aucune étude francaise n’a jusqu’ici évalué I'impact du trimestre de naissance sur la réussite

scolaire dans une population d’enfants prématurés a I’dge scolaire.

Une précédente étude de cohorte au Royaume-Uni (Odd et al.(7)), incluant 11 990
enfants nés a terme ou prématurés, a mis en évidence une augmentation des difficultés
scolaires chez les enfants prématurés par rapport aux enfants nés a terme, ainsi qu’un impact
de I'année de scolarisation sur les résultats a des tests standardisés. Ces résultats étaient
fortement atténués en excluant de I'analyse les enfants prématurés scolarisés dans la méme
classe que s’ils étaient nés a terme. Les conclusions de cette étude sont en faveur d’une
scolarisation en fonction de la date du terme de la grossesse, et non pas de la date de

naissance de I'enfant, donc en fonction de I’age corrigé.

Alors gu’au Royaume-Uni, tous les enfants ayant quatre ans révolus au premier
septembre d’une année sont scolarisés dans la méme classe, en France |'école est organisée

par année civile. Tous les enfants nés au cours d’'une année sont donc scolarisés dans une



méme classe. Ainsi une classe regroupe des enfants nés a presque un an d’intervalle les uns
des autres, les enfants prématurés nés en fin d’année sont par conséquent susceptibles d’étre
scolarisés un an plus tot qu’ils ne I'auraient été s’ils étaient nés a terme. Une étude francaise
a propos d’enfants nés a terme, a évalué I'impact du trimestre de naissance sur la réussite
scolaire au début de I’enseignement primaire(8). Des enfants issus de 1 500 écoles francaises
ont été inclus a I'entrée en école primaire au cours de I'année 1997. Les performances des
enfants étaient évaluées dans différents domaines (parole, écriture, attention, compétences
sociales...). Cette étude a établi le trimestre de naissance comme étant le facteur avec le plus
d’influence en dehors du milieu social et de la nationalité de I’enfant. Nous avons émis
I’hypothese que ces différences en fonction du trimestre de naissance dans la population des
enfants nés a terme seraient bien plus marquées chez les enfants nés grands prématurés, au

vu de leur risque déja plus élevé de difficultés scolaires.

Différents tests standardisés sont disponibles pour évaluer le neurodéveloppement
des enfants nés prématurés. Le WPPSI (Wechsler Preschool and Primary Scale of
Intelligence)(9) est I'un des outils les plus utilisés a travers le monde pour la mesure du QI
(quotient intellectuel). Cette échelle globale de QI est le gold standard pour I’évaluation des
fonctions cognitives de I'enfant. Cependant, les enfants prématurés peuvent présenter des
difficultés dans des domaines non mesurés par les tests de Ql. Il a donc été nécessaire de
développer de nouveaux outils pour I’évaluation des enfants prématurés grace a I'aide de leur
entourage, afin de les évaluer dans leur environnement. A cet effet, le score GSA (Global
School Adaptation), établi a partir d’un questionnaire rempli par l'instituteur, a été démontré
étre un outil fiable pour la détection précoce des enfants présentant des difficultés scolaires
a risque de compliquer I'apprentissage de la lecture(10). Ce questionnaire, corrélé avec les
échelles de Ql, est un moyen rapide et fiable d’apprécier les capacités

neurodéveloppementales a cinq ans(11) des enfants prématurés.

Le suivi des enfants prématurés est organisé, en France, en réseaux régionaux
comprenant un suivi annuel dans I’enfance. La cohorte LIFT (Loire Infant Follow-up Team)(12),
est une cohorte francaise régionale permettant un suivi des enfants jusqu’a leurs sept ans
(entrée en école élémentaire). Cette cohorte prospective nous a permis d’évaluer I'impact du
trimestre de naissance sur les performances scolaires a cing ans chez des enfants grands

prématurés.
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ABSTRACT

Objectives : Very preterm children’s school adaptation during the first years is a key of their
school achievement. We aimed to study the impact of birth trimester on school achievement

at five years in a very preterm population.

Study design: Infants born before 33 weeks and followed in the LIFT cohort (Loire Infant
Follow-up Team) were included. School achievement was evaluated by the GSA questionnaire
(Global School Adaptation) which includes different developmental domains. This
guestionnaire was completed by the child’s teacher at five years old. A GSA score below 48 is

considered as non-optimal, predictive for special educational needs at seven years.

Results : Among the 3 704 children included in the study, 64% had a neurodevelopmental
assessment at 5 years. No statistical differences on 1Q or ASQ at 5 years were found according
to birth trimester (p = 0.31 and p = 0.66 respectively). Children born in the last trimester had
a GSA score significantly below than those born during the first three trimesters (p < 0.001).
Among the 640 children born in the last trimester, 55.5% had a non-optimal GSA score, as

compared with 22.9% among those born in the first trimester (Odds ratio = 4.52 [3.42 — 5.97]).

Conclusion : These results confirm the major impact of birth trimester on school adaptation in
the preterm population, unrelated to IQ. Children born preterm during the last trimester
suffer from a double disadvantage. School entry according to civil age, without considering

the corrected age is associated to early school difficulties.



ABBREVIATIONS

ASQ : Ages and Stages Questionnaire
BPD : Bronchopulmonary Dysplasia
DQ : Development quotient

GSA : Global School Adaptation

IQ : Intelligence Quotient



INTRODUCTION

Very preterm infants are at major risk for adverse neurodevelopmental outcomes.
Although prognosis of preterm neonates has increased for the last decades, preterm infants
remain a vulnerable population(1). Those children need a specific follow-up after their
hospital discharge and during several years to assess their development. At an early stage of
two years, a neurological assessment is critical to diagnose any severe disabilities but is
ultimately insufficient in the long run(2). A more regular follow-up is required to identify subtle
problems as cognitive disorders, learning disabilities and behavioral problems(3) which can
lead to scholar difficulties. These neurodevelopmental difficulties are more frequent among
very preterm infants’ population and may become more acute at the beginning of primary

school, i.e between five and seven years of age.

Previous studies have shown that the cognitive development and school abilities in
preterm children are associated with several factors, such as gestational age, birth weight and
socio-economic status of the family(4),(5),(6). Nevertheless, to the best of our knowledge, no
french study has identified the specific impact of birth trimester on cognitive development in

the preterm population at school age.

A previous cohort study by Odd et al.(7) in England, enrolling 11 990 children born
preterm or full term, has shown preterm infants have more difficulties in primary school than
their term peers and that year of schooling impacts outcomes on standardized testing. These
results attenuate substantially when restricting to infants who attend school in the same year
as if they were born full term. It provides evidence in favor of a school year placement

depending on the expected date of delivery instead of date of birth.

While in England, all children aged four on September 1° of a year are enrolled in the
same class, in France, school is organized by civil year method. This means that all children
born during a same civil year are enrolled in the same class. Thus, a school class brings together
children who are born up to almost a year apart and children born preterm can be enrolled a
year earlier than they would be if they were born full term. A French study, focused on full
term children, has evaluated the impact of birth trimester on school achievement at the

beginning of primary school(8). Children from 1 500 French public schools were included in
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1997 at the beginning of elementary school. Children’s performances were evaluated on
various domains (verbal, writing skills, attention, social skills...). It found that birth trimester
was the most discriminatory variable after social background and nationality. We
hypothesized that these differences according to birth trimester among full term children
population might be even more acute in the very preterm infant population, taking account

their high risk of school difficulties.

Different formal standardized tests are available to assess the neurodevelopmental
outcome of children born preterm. The Wechsler Preschool and Primary Scale of Intelligence
(WPPSI)(9) is one of the most widely used psychometric assessment tools for measuring
intelligence quotient (1Q). This full-scale 1Q test constitutes the gold standard for evaluating
children’s cognitive function. Nevertheless, preterm infants can present disabilities at school
age in multiple domains not assessed with 1Q test. Thus, new tools have been developed to
evaluate the capacities of children born preterm at school age with the support of people close
to them, in order to assess the child in his/her own environment. In this regard, the Global
School Adaptation (GSA) score obtained from teacher questionnaires has been established as
a reliable tool for the early detection of children with school adaptation difficulties that can
result in learning disabilities(10). This GSA questionnaire is an easy and reliable way of
assessing neurodevelopmental skills of children born preterm at five years of age, which has

been proven to be highly consistent with full-scale IQ scores and learning disabilities(11).

In preterm population, French neonate follow-up is organized in regional networks
with annual follow-up. The LIFT cohort (Loire Infant Follow-up Team)(12), is a French regional
cohort in which preterm children are followed until the age of seven. This prospective
population-based cohort gave us the opportunity to evaluate the impact of birth trimester on

school performance at five years of age on a population of very preterm children.
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METHODS

Patients and data sources
This study included all surviving children born between March 2003 and December

2011, with a gestational age of less than 33 weeks, who were enrolled in LIFT Cohort.

The LIFT Cohort is a prospective, multicentric cohort(12) that enroll children born in
the Pays de la Loire region since 2003. The region comprises 23 maternity units and three
neonatal intensive care units. Children are followed until the age of seven with regular
consultations (3,9, 12, 18, and 24 months of corrected age and 3, 4, 5, and 7 years of civil age)
to screen children for neurodevelopmental disabilities. Screening includes physical and
neurological examination, ASQ at 24 and 36 months, IQ at 5 years for some children in the

cohort and GSA at 5 years.

The LIFT cohort is registered with the French data protection authority in clinical
research (Commission Nationale de I'Informatique et des Libertés or CNIL, No. 851117).

Written consent was obtained from parents before children were included in the cohort.

Perinatal, neonatal and socioeconomic data were prospectively gathered, in particular
gestational age, birth weight, antenatal corticosteroids, multiple pregnancy, mode of delivery,

intubation at birth, neurological complications, parents’ socioeconomic level.

GSA score

The GSA score is an evaluation tool(10), designed to assess children in class by their
teacher, on their academic and behavioral skills. The evaluation takes place at the age of 5 +/-

2 months.

It is composed of 20 questions : six questions about linguistic competence, five
guestions about nonverbal abilities, eight questions about children’s behavior in the
classroom, and the 20% question is about the teacher’s prognosis for future school life
(adaptation to upcoming classes). Every question gives 1 to 3 points (higher mark for best

result) and the total score is obtained by summing the points. A recent study demonstrated
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that a 5 year GSA cut off score at 48 was optimal to detect a need for educational support at

7 years of age(13).

ASQ
The ASQ (Ages and Stages Questionnaire) is a parent-completed test composed of 21

age-specific questions covering the age range 4 to 60 months(14). In the present study, the
24-month and the 60-month questionnaires from the French translation of the second
version was used. Each questionnaire includes 30 developmental items divided into five
domains of child capacities : communication abilities, gross motor skills, fine motor skills,
problem solving abilities and personal-social skills. For each item, three responses are
possible depending on whether the child performs the task (10 points for “yes”, 5 points for
“sometimes” and 3 points for “not yet”). An overall ASQ score was established with a
maximum global ASQ score for 300 points. Two years ASQ score with a cut off value of 220

has been shown to be effective to detect children with DQ (Development Quotient) < 85(15).

Psychometric tests
Neurodevelopmental outcome at 2 years of corrected age according to birth

trimester was assessed by the revised Brunet-Lezine test(16). This test is administered by
specialized psychologist to assess four domains (movements/posture, coordination,
language and socialization) with establishment of a global DQ score (mean and maximum

scores are 100 and 140 respectively).

Cognitive assessment of children at 5 years was also evaluated by a LIFT psychologist
using the Weschler Preschool and Primary Scale of Intelligence (WPPSI). It concerns a
restricted subpopulation of children born in 2003-2004 because this evaluation was possible
only during this period. This psychometric test allows calculation of a full-scale IQ,

performance IQ and verbal IQ. Mental retardation was defined as an IQ score below 85.
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Statistical analysis

Descriptive values were reported as medians and interquartile ranges for continuous
variables, and numbers of subjects, frequencies and percentages for categorical variables.
First, the neonatal characteristics and neonatal morbidity of the assessed population were
compared to those of the non-assessed population, to verify their comparability, with test
using means comparisons. Second, Fisher’s exact test and Mann-Whitney test were used to
assess the eventual effect of birth trimester on 1Q, ASQ and GSA scores. A logistic regression
was performed to adjust for confounding variables. The level of statistical significance was
set at p < 0.05 for all analysis performed with two-tailed tests. Analysis were performed with

SPSS 17.0.
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RESULTS

Of the 3 704 children enrolled in the LIFT Cohort between 2003 and 2011, 2374 (64%)

completed GSA score at 5 years (figure 1) and were included in the primary analysis.

[ 3969 children born between march 2003 and december 2011, GA < 33 weeks, surviving at discharge ]

( 265 not followed after discharge (6.6%)]

[ 3704 enrolled in LIFT Cohort (94%) ]

{ 1330 Lost to follow-up (36%) ]

{ 2374 GSA at 5 years (64%) J

Figure 1 : Flow Chart

The infants assessed in the analysis did not differ significantly from those not assessed
(Table 1) on gestational age (p = 0.86), sex (p = 0.162), Apgar score < 7 at M5 (p = 0.611) and
birth weight (p = 0.68). Infants included were more likely to be born by cesarean section
(70.1% vs 64.1%, p = 0.036), to have received antenatal corticosteroid therapy (63.4% vs
59.7%, p = 0.024) to be born from a multiple pregnancy (36.4% vs 32.3%, p = 0.013), and less
likely to be eligible for social security benefits (13.1% vs 19.8%, p = 0.001). Regarding neonatal
morbidity (Table 2), children assessed were less at risk for bronchopulmonary dysplasia (p =
0.027), for neurological abnormalities (p = 0.01). No difference was noted regarding the length

of hospital stay (58.2 + 25.9 vs 58.1 + 25.6 p = 0.92).
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Table 1 Neonatal characteristics of the assessed children in comparison with children not assessed at 5 years of age

(N=3704)

Table 2 Neonatal morbidity of the assessed children in comparison with children not assessed at 5 years of age

(N=3704)

Assessed (N=2374) Not assessed (N=1330) pvalue
Gestational age, weeks 299+2.1 299+2.1 0.86
24-27 371 (15.6%) 200 (15.0%) 0.74
28-30 868 (36.6%) 477 (35.9%)
31-32 1135 (47.8%) 653 (49.1%)
Male sex 1283 (54.0%) 687 (51.7%) 0.162
Antenatal corticosteroid therapy 1506 (63.4%) 794 (59.7%) 0.024
Multiple pregnancy 864 (36.4%) 430 (32.3%) 0.013
Caesarean section 1665 (70.1%) 853 (64.1%) 0.036
Apgar <7 at M5 173 (7.3%) 103 (7.7%) 0.611
Birth weight, mean (gr) 1358 + 400 1360 + 390 0.68
Birth weight Z-score -0.23+1.0 -0.20+1.0 0.47
Weight Z-score at discharge -1.08 £ 0.98 -1.06 £ 1.06 0.52
A Z-score weight (birth — discharge) -0.86+0.82 -0.84+0.89 0.50
Eligibility for social security benefits* 232 (13.1%) 73 (19.8%) 0.001

* For low income (information for N= 1771 in the assessed group and N=369 in the not assessed group)

Assessed (N=2374) Not assessed (N=1330) p value
Respiratory status 0.027
- No oxygenotherapy (O,) support 1381 (58.2%) 782 (58.8%)
- 0, support < 28 days 793 (33.4%) 429 (32.3%)
- 0, support > 28 days without BPD* 157 (6.6%) 74 (5.6%)
- 0, support > 28 days and BPD* 43 (1.8%) 35 (3.4%)
Neurologic status 0.01
- No cerebral lesion 2123 (89.4%) 1152 (86.6%)
- Intraventricular hemorrhage grade 2 148 (6.2%) 72 (5.4%)
- Intraventricular hemorrhage grade 3-4 36 (1.5%) 22 (1.7%)
- Periventricular leukomalacia 37 (1.5%) 58 (4.4%)
- Others 30 (1.2%) 26 (2.0%)
Patent ductus arteriosus * 83 (3.5%) 48 (3.6%) 0.74
Hemodynamic support (inotrope) 144 (6.1%) 94 (7.1%) 0.40
Necrotizing enterocolitis ¢ 27 21
Length of hospital stay (days) 58.2+25.9 58.1+25.6 0.92

*Bronchopulmonary dysplasia assessed at 36 weeks ; *requiring ligation treatment; 2 Bell

classification> 2
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Table 3 shows characteristics of the children included in the analysis according to their
birth trimester. There is no significant difference regarding gender, gestational age, birth
weight, post-menstrual age at discharge and level of maternal education. Infants born at the
end of the year (trimesters 3 and 4) had a significantly higher z-score birth weight (p = 0.025).

They did not differ on respiratory or neurological comorbidities either.

Regarding ASQ evaluation, no statistical difference was found between children born
on different trimesters at 2- (p = 0.65), 3- (p =0.142), 4- (p = 0.334) and 5-years old (p = 0.656).
IQ evaluation at 5 years was performed on 248 children born in 2003 and 2004, it did not differ

according to birth trimester (p = 0.310).

GSA score was evaluated at 5 years of age on 2 374 children born preterm before 33
weeks of gestational age. Girls had significantly higher GSA means (50.4 vs 47.2 p < 0.01).
Mean GSA score from children born during different trimesters are presented in Table 3.
Figure 2 shows the decreasing of GSA score according to birth trimester. GSA score decreased
significantly from the beginning to the end of the year (p < 0.001). Only 22.9% of children born
during the first trimester had a non-optimal GSA score below the cut off value of 48, in

comparison with 55.5% of those born during the last trimester (p < 0.001).
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Figure 2 : GSA score according to birth trimester

Logistic regression was performed to adjust GSA scores on gender, gestational age,
birth weight z-score, maternal educational level, and eligibility for social security benefits.
After adjustment, children born during second trimester (OR = 1.80 [1.35 to 2.39]), third
trimester (OR = 2.74 [2.07 to 3.60]) and forth trimester (OR = 4.52 [3.42 to 5.97]) have more

risk to have a GSA score below 48 compared to children born on the first trimester.
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Trimester 1 Trimester 2 Trimester 3 Trimester 4 p value
N =537 N =586 N =611 N =640
Gender (male) 286 (53.3%) 310 (52.9%) 333 (54.5%) 354 (55.3%) 0.824
Gestational age, weeks 299+2.1 299+21 29.8+2.0 299+21 0.938
Post-menstrual age at discharge 37.7+3.1 37.8+2.1 379+3.0 376129 0.437
(N =526) (N =566) (N =593) (N =623)
Birth weight Z-score -0.26 +1.03 -0.32+1.01 -0.17 +1.08 -0.17+1.0 0.025
Maternal education 0.540
Information missing 370 (68.9%) 402 (68.6%) 403 (66.0%) 406 (63.4%)
Less than high school diploma 46 (8.6%) 48 (8.2%) 56 (9.2%) 70 (10.9%)
High school diploma 71 (13.2%) 90 (15.4%) 95 (15.5%) 99 (15.5%)
Higher than high school diploma 50 (9.3%) 46 (7.8%) 57 (9.3%) 65 (10.2%)
Respiratory status 0.384
- No oxygenotherapy (O,) support 295 (54.9%) 345 (58.9%) 371 (60.7%) 370 (57.8%)
- O, support < 28 days 192 (35.8%) 189 (32.3%) 192 (31.4%) 220 (34.4%)
- O, support > 28 days without BPD* 43 (8.0%) 36 (6.1%) 38 (6.2%) 40 (6.3%)
- O, support > 28 days and BPD* 7 (1.3%) 16 (2.7%) 10 (1.6%) 10 (1.6%)
No cerebral lesion 477 (88.8%) 522 (89.1%) 553 (90.5%) 571 (89.2%) 0.786
QD at 24 months of corrected age 94.6+17.6 93.9+17.2 94.8+17.7 94.6+17.6 0.895
(N=374) (N =362) (N =345) (N =364)
ASQ at 24 months of corrected age 242 + 37 241 + 37 239+ 40 239 +40 0.65
(N = 449) (N = 488) (N =530) (N =548)
ASQ at 5 years 2719+39 273+34 272 +30 270+34 0.656
(N = 455) (N = 486) (N =508) (N = 540)
Intellectual Quotient at 5 years, mean 92.9+18.2 88.7+15.6 92.6+13.1 93.3+184 0.310
(N=248) (N=53) (N=77) (N = 55) (N=63)
Global school adaptation at 5 years, mean 51.7+7.7 49.5 + 8.5 48.1+8.1 45.8+8.4 <0.001
GSA < 48 at 5 years 123 (22.9%) 208 (35.5%) 255 (41.7%) 355 (55.5%) <0.001

Table 3 Association between birth trimester and neonatal morbidity, infant neurodevelopment (N = 2374)
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DISCUSSION

In this large prospective cohort of French very preterm infants, we have shown that
birth trimester specifically impacts school adaptation at 5 years of age. Compared to their
peers born early in the year, children born in the last few months showed worse outcome
concerning GSA score and a significantly higher risk to have a GSA score under 48 (which has
been shown to be predictive of need for educational support at 7 years of age(13)). The
influence of birth trimester on school achievement has already been shown on children born
full term(8). Considering that birth trimester is the most discriminatory variable on school
abilities after socioeconomic background and nationality in the term population, impact of
birth trimester seems to extend to preterm infants, and to be even more critical considering

they are a population at high risk of school difficulties.

Children born preterm during the last trimester in France are not placed in the same
class as if they were born full term. An English cohort of 569 preterm infants(17) evaluated
the effect of being schooled a year earlier due to prematurity. It showed that infants enrolled
in school a year earlier are 3.5 times more at risk for not achieving a “good level of
development” compared to their summer born peers, placed in the correct class. They
highlighted the “double disadvantage” suffered by these children, from being born preterm,
which is known to be arisk factor for poor school achievement, and from the school placement
a year earlier. However, this study included a small group of preterm children, with no

limitation to very preterm infants contrary to our study.

Another English cohort, by Odd et al.(7), assessed 11 990 preterm infants at 7 years of
age and evaluated the effect of a school year placement according to actual date of birth
compared to expected date of delivery, on school performance and need for educational
support(7). The study results indicate increased need for educational support in the preterm
population and an attenuation of this risk for children who attend school in the same year as

if their expected due date was used.

These results are consistent with ours, showing that children born preterm at the end
of the year (October, November, December), who are not placed in the school year they would

have been if they were born full term, have increased school difficulties. This disadvantage
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seems to last throughout all schooling. Odd et al. followed the children from their cohort until
16 years of age, an demonstrated a persistence of the impact of a school entry a year earlier

because of prematurity(18).

Multiple studies(19),(20) have focused on preterm infants’ school performance, and it
has been demonstrated that children born preterm are more at risk for special educational
needs and school difficulties. Corrected age is commonly used until 2 years and has no impact
on schooling of preterm infants in France. A cohort study by Van Veen et al.(21) including 275
very preterm infants, evaluated the effect of correcting age at 5 years on 1Q assessment, using
the Weschler Preschool and Primary Scale of Intelligence - Third Edition — Dutch version
(WPPSI-III-NL). In their cohort of preterm children, corrected age IQ was significantly higher
than civil age 1Q, which suggests the use of corrected age after 2 years might be helpful to
evaluate very preterm infants’ neurodevelopmental skills and decrease school difficulties
among this particularly vulnerable population. Using a corrected age for children born preterm

would impact the year of school entry and might be useful to reduce impact of birth trimester.

The decreasing of GSA score at 5 years over trimesters in preterm infants’ population
has no correlation with 1Q evaluation in our study. Abilities evaluated by GSA score and IQ
differ on multiple aspects. GSA score evaluate academic skills but also behavioral abilities(11).
This difference supports the assumption of a difference in children’s maturity between those
born at the beginning of the year and those born later, with a possible difference concerning

behavior and attention abilities.

The strength of this study is the use of a large, population-based cohort and the long-

term assessment enabled by the network follow-up.

The infants included in this study were mostly similar on their characteristics
throughout different trimesters. One of the few significant differences between them
concerned birth weight. Infants born at the end of the year had a higher Z-score than those
born during the first civil months. It is already known that low birth weight infants are prone

to non-optimal neurodevelopment and school achievement(22),(23).

In our study, the assessed population presents significant differences with the not

assessed population. In particular, children in the evaluated group were significantly more
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prone to be breastfed at discharge, were less likely to be eligible for social benefits, to suffer
from bronchopulmonary dysplasia or neurologic lesions, and were more likely to receive
antenatal corticosteroid therapy. Taken together, evaluated children had overall less
comorbidities than those not evaluated at 5 years old. Thus, the results of our study
concerning school capacities and achievement might be even more significant in a preterm
population with more comorbidities, considering children with bronchopulmonary dysplasia

or neurological lesions are at higher risk of neurodevelopmental difficulties(24).

Previous studies have assessed in the past the potential benefits of delaying school
entry on children born full term(25),(26). To the best of our knowledge, this has not been
evaluated on preterm infants. Further studies are required to assess the effect of delaying
school entry on school achievement for children born preterm particularly for preterm infants
born during the last months of the civil year, an already disadvantaged population among
preterm children, who could especially benefit from a school placement depending on their

corrected age rather than their chronological age.
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CONCLUSION

In the very preterm infants’ population, birth trimester is a critical factor influencing
school achievement at 5 years of age. GSA score decreases from the beginning to the end of
the year and supports the idea of a school year placement based on corrected age rather than
chronological age. Further studies about school placement of the children according to their
chronological or corrected age are needed to assess the impact of birth trimester and
prematurity on school performance and to determine whether a school placement depending

on corrected age would avoid or decrease these children’s difficulties.
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CONCLUSION

Dans cette large cohorte de grands prématurés francais, nous avons montré que le
trimestre de naissance impactait particulierement I'adaptation scolaire a 5 ans. Les enfants
nés au cours des derniers mois de I'année ont un résultat de score GSA significativement
inférieur a ceux nés plus t6t dans I'année et sont plus a risque d’avoir un score inférieur a 48

(seuil établi comme prédictif du besoin d’un soutien scolaire particulier a 7 ans).

Cette différence entre enfants nés aux différents trimestres de I'année a déja été mise
en évidence chez les enfants nés a terme(8), elle semble s’étendre a la population des enfants
prématurés, avec un risque d’autant plus important que ces enfants sont déja
particulierement a risque de difficultés scolaires. Les enfants nés prématurés en fin d’année
civile sont scolarisés en fonction de leur date de naissance, plutot qu’en fonction de leur date
de terme. La notion d’age corrigé, habituellement utilisée pour I’évaluation psychomotrice

des enfants prématurés jusqu’a 2 ans, n’est pas considérée a I’'age d’entrée a I'école.

Cette population est donc particulierement vulnérable quant au risque d’échec
scolaire et est également victime d’'un phénomeéne de « double désavantage »(17), d@ a la
prématurité, en elle-méme facteur de risque de troubles des apprentissages, ainsi que par la

scolarisation une année plus tot.

L’adaptation de la scolarisation a ces enfants prématurés pourrait impliquer une prise
en compte de leur age corrigé et a ce titre, une scolarisation en fonction de leur date de terme
et non pas de leur date de naissance. Des études sont nécessaires afin d’évaluer I'intérét d’'une
entrée dans la scolarité plus adaptée a ces enfants particulierement fragiles afin de réduire le

sur-risque de troubles des apprentissages et d’échec scolaire.
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RESUME

Objectif : La scolarisation des grands prématurés et leur adaptation scolaire durant leurs
premiéres années est un des enjeux majeurs de leur réussite scolaire ultérieure. Nous avons
étudié I'impact du trimestre de naissance sur la réussite scolaire des enfants a 5 ans dans

une population de grands prématurés.

Méthode : Les enfants inclus étaient nés prématurés avant 33 semaines d’aménorrhée,
suivis au sein de la cohorte LIFT. L'outil d’évaluation de la réussite scolaire était le score GSA
(Global School Adaptation), un questionnaire rempli par I'instituteur de I'enfant a 5 ans,

I’évaluant par rapport a 'ensemble de la classe dans différents domaines de compétences.

Résultats : 2 374 enfants prématurés ont été inclus dans I'analyse. Parmi eux, les 640 enfants
nés au dernier trimestre de I’'année avaient un GSA significativement plus bas que ceux nés
pendant les premiers trimestres (p < 0.001). lls avaient également un risque supérieur
d’avoir un score GSA inférieur au seuil de 48 (p < 0.001), prédictif de difficultés scolaires a 7

ans.

Conclusion : Ces résultats confirment le réle du trimestre de naissance dans la réussite
scolaire des enfants prématurés. Leur scolarisation en fonction de la leur date de naissance

sans prise en compte de leur particularité peut mener a des difficultés scolaires précoces.
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