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Birthweight, gestational age, and early school 2
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Abstract

Background Birthweight and gestational age are important factors of not only newborn health by also child
development and can contribute to delayed cognitive abilities. However, no study has analyzed the association of
birthweight and gestational age with school trajectory measured simultaneously by school entry, grade repetition,
and school dropout. This study aims, first, to analyze the association of birthweight or gestational age with school
entry, and second, to explore the relationship between birthweight or gestational age and grade repetition and
school dropout among children in Ouagadougou, Burkina Faso.

Methods This study used longitudinal data from the Ouagadougou Health and Demographic Surveillance System.
Our samples consisted of children born between 2008 and 2014 who were at least three years old at the beginning of
the 2017-18 school year. Samples included 13,676, 3152, and 3498 children for the analysis of the school entry, grade
repetition, and dropout, respectively. A discrete-time survival model was used to examine the relationship between
birthweight or gestational age and school entry, grade repetition, and dropout. The association between birthweight
or gestational age and age at school entry were assessed using a Poisson regression.

Results The incidence rate of school entry was 18.1 per 100 people-years. The incidence of first repetition and
dropout were 12.6 and 5.9, respectively. The probability of school entry decreased by 31% (HR:0.69, 95%Cl: 0.56-0.85)
and 8% (HR:0.92, 95%Cl: 0.85-0.99) for children weighing less than 2000 g and those weighing between 2000 and
2499 g, respectively, compared to those born with a normal weight (weight>2500 g). The age at school entry of
children with a birthweight less than 2000 g and between 2000 and 2499 g was 7% (IRR: 1.07, 95%Cl: 1.06-1.08) and
3% (IRR: 1.03, 95%Cl: 1.00-1.06) higher than children born at a normal birthweight, respectively. Gestational age was
not associated with school entry or age at school entry. Similarly, birthweight and gestational age were not associated
with grade repetition or dropout.

Conclusion This study shows that low birthweight is negatively associated with school entry and age at school entry
in Ouagadougou. Efforts to avoid low birthweights should be part of maternal and prenatal health care because the
associated difficulties may be difficult to overcome later in the child’s life. Further longitudinal studies are needed to
better understand the relationship between development at birth and school trajectory.

Keywords Birthweight, Gestational age, School entry, Age at school entry, Grade repetition, Dropout

*Correspondence:
Rabi Joél Gansaonré
rabi-joel.gansaonre.1@ulaval.ca

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-6199-1771
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-15913-3&domain=pdf&date_stamp=2023-5-31

Gansaonré et al. BMC Public Health (2023) 23:1032

Introduction

In developing countries, more than 200 million chil-
dren under five years old do not reach their full potential
development due to poor health and nutritional status,
among other factors [1]. Birthweight is an important
factor of newborn health, and low birthweight can sig-
nificantly contribute to delayed child development [2, 3].
Low birthweight is determined by two mechanisms that
can act separately or simultaneously: gestational age and
fetal growth rate [4, 5]. There is also increasing evidence
that people born preterm are at risk of a spectrum of
developmental morbidities (e.g., autism spectrum, cere-
bral palsy) from birth to adulthood [6].

Previous studies have shown, for example, that children
born at a low birthweight and preterm had higher risks
of death, growth impairment, and delayed neurodevelop-
ment compared to normal-birthweight and term-birth
children [2, 6, 7]. Studies indicate an association between
child development at birth and their future cognitive and
behavioral development [8, 9]. Several researchers have
also studied the association between birthweight or ges-
tational age and children’s performance on standardized
reading and mathematics tests, behavioral problems,
and cognitive development [10—17]. These studies glob-
ally found that people with low birthweight score lower
in mathematics, language, and cognitive tests compared
to those with normal birthweight, although a few studies
[10-12] have failed to establish a significant relationship.
Similarly, premature children are more likely to have
poor school performances compared to term-birth chil-
dren [6, 15, 17], even if some studies did not find a signifi-
cant association [14, 16].

Another set of studies focused on the association
between birthweight and outcomes related to school tra-
jectory measured by grade repetition and educational
attainment [13, 18-20]. However, some studies did not
find significant relationships between low birthweight
and school performance and school attainment [18, 21].
Therefore, the current scientific knowledge does not give
us clear picture of the possible effects of low birthweight
or of preterm birth and their magnitude. Furthermore,
most of the previous studies have focused he relationship
of birthweight with cognitive abilities and achievement
on test scores. However, to measure school-age children’s
academic or test achievements, children must first enter
school.

Research that studied grade repetition measured the
outcome at a particular point in time, which does not
necessarily reflect the complexity of children’s school tra-
jectory. In fact, the school trajectory can be strewn with
different problematic situations: (1) whether the child
entered at school at the legal age (e.g., 6 years) or the
entry was delayed [22]; (2) an occurrence of repetition,
which will slow down the child’s progress [22, 23]; (3) and
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an early school dropout [22, 23]. To our knowledge, no
study has yet analyzed the association of birthweight or
gestational age with school trajectory measured by age at
school entry, grade repetition, and school dropouts.

Our primary objective was to estimate the association
of birthweight or gestational age with school entry. We
hypothesize that low-birthweight (birthweight<2500 g)
or preterm-birth (gestational age<37 weeks’ gestation)
children are less likely to enter school. A secondary
objective was to explore the relationship between birth-
weight or gestational age and grade repetition and school
dropout.

Methods

We used data from the Ouagadougou Health and Demo-
graphic Surveillance System (OHDSS). Since 2008 the
OHDSS has been following more than 80,000 individu-
als, collecting health and demographic data in two formal
and three informal neighborhoods in the periphery of
the city of Ouagadougou, Burkina Faso’s capital city [24].
Inhabitants of the area are mainly migrants from rural
areas. Public infrastructure (water, electricity, schools,
and health centers) are only available in formal neighbor-
hoods [24].

Families are visited every 10 months. Data are col-
lected on vital events such as births, unions, migrations,
and deaths [24]. For each birth, place of delivery, number
of children born at delivery, child weight and height are
registered. The OHDSS also gathers data on education,
employment, and vaccination. The survey also collects
data on school attendance and class attended by children
of the panel. Education data is available for five school
years, from 2013 to 14 to 2017-18. Data are available
from the Institut Superieur des Sciences de la Population,
but use requires authorization.

Ouagadougou provides an appropriate research con-
text for analyzing the link between development at birth
and schooling. The issues of access to school and devel-
opment at birth have evolved significantly in the city
since the beginning of the 2000s. Indeed, the Demo-
graphic and Health Survey Program estimated the pro-
portion of low birthweight (<2500 g) in Ouagadougou
at 20.8% and 15.5% among births during the three years
prior to the 2003 and 2010 surveys, respectively [25].
Between 1998 and 2010, the access rate to the first grade
of the elementary school increased from 85.1-92.4% [26].
These changes could be due to decision-makers’ desire
to improve children’s health and access to education.
For example, the government of Burkina Faso imple-
mented two main education policies—Plan Décennal de
Développement de 'Enseignement de Base (2002-2011)
and the Programme de Développement Stratégique de
I'Education de Base (2012—2021)—aimed to increase
the supply of education and reduce disparities between
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genders, geographical regions, and socioeconomic situ-
ations [26-28]. In 2007 the government of Burkina
Faso made schooling mandatory for both boys and girls
between the ages of 6 and 16 [29]. Although access to
school tends to be universal in the capital, many children
leave school before completing the elementary cycle as
indicated by the elementary school completion rate of
69.9% in 2010 [26].

Study design and participants

Data on child development at birth were merged with
longitudinal education data using a unique identifier.
Our samples consisted of children born between 2008
and 2014 who were at least three years old at the begin-
ning of the 2017-18 school year. The first sample com-
prised 13,676 children. This sample allowed us to test
the hypothesis that low-birthweight or preterm-birth
children are less likely to enter school. The second sam-
ple consisted of 3152 children who have been in school
for at least two school years. This sample allowed us to
examine the relationship between birthweight or gesta-
tional age and grade repetition. To analyze the associa-
tion between development at birth and dropout rates, we
used a third sample of 3498 children who have already
been to school (that is, some of them are no longer in
school and the others are still in school). A subsample of
510 children aged 9 and over who have already been to
school was considered for the analysis of the relationship
between development at birth and age at school entry.
We assume that from the age of 9, children will no longer
enter school.

Outcome variables

The education surveys collect information on grades
attended or last grade attended and education status
(goes to school, has gone to school at some point but is
no longer in school, has never been to school) for each
participant. We created four outcome variables. The first
outcome, school entry, was coded 1 when a child entered
at the first grade of elementary school. A second outcome
was age at school entry, the age at which the child enters
school for the first time. The third was grade repetition.
It takes the value 1 if grade attended at time t+1 is equal
to grade attended at time t at any round of the survey.
The fourth outcome was school dropouts. We assume
that there is a dropout if education status at time t is “has
gone to school” All outcomes, except the age at school
entry, were right censored.

Exposure variables

Exposure variables were birthweight and gestational age.
Birthweight has been considered binary in many previ-
ous studies in this field. However, in the present study, to
take into account different levels of low birthweight, and
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based on previous studies [30, 31], birthweight has been
categorized into three groups: < 1999 g, 2000-2499 g,
and 22500 g. Gestational age is defined as the number of
weeks between date of last normal period and the date
of birth [32]. Gestational age was calculated as the dif-
ference between the date of birth and the estimated date
of the beginning of the pregnancy, which was provided
by the mother. Then, it was categorized as very pre-
term birth (<31 weeks), moderate preterm birth (32-36
weeks), and normal term birth (=37 weeks). Missing data
on covariates were handle by the analysis method used
and described below.

Potentially confounders or modifiers

Aside from child development variables, some character-
istics of children, mothers, and households were intro-
duced in the models as covariates because they influence
education and eventually child health [3, 22, 33-35].
The children’s characteristics were defined by sex and
birth rank; the mother’s characteristics were education
level and age at childbirth; and household characteristics
referred to place of residence and socioeconomic status.
Place of residence (formal or informal) allows also to
control for education supply [22]. Socioeconomic status
is a proxy based on material possessions (e.g., television,
refrigerator) and the highest value means of transporta-
tion owned by the household (described in detail else-
where [36]). Principal component analysis (PCA) was
used to determine factorial axis and the first factor was
recoded into three categories (poor, middle class, and
rich). For this analysis, the variable was coded into two
categories (poor and less-poor) because of the small pro-
portion of rich in our sample.

Statistical analysis

A discrete-time survival model was used to examine
the association between child development at birth and
the probability of experiencing school entry, grade rep-
etition, and dropout during the follow-up period. The
discrete-time survival model allowed us to estimate the
conditional probability that an individual will experience
an event at a particular time, given that the event has not
yet occurred for this individual [37]. As recommended by
Allison [37], the model was fitted through logistic regres-
sion. Associations between birthweight or gestational
age and age at school entry were assessed using Poisson
regression [38, 39].

At first, the associations between each dependent
variable and development at birth were adjusted for all
covariates. A time variable that represents the inter-
val time between two school years was included in the
discrete-time model. Using maximum likelihood robust
estimator for robust standard error, 95% confidence
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intervals were estimated. This also allowed us to handle
overdispersion in the Poisson model [39].

For the estimation of the association across groups,
interaction terms between covariates (child sex, moth-
er’s education, socioeconomic status, and place of resi-
dence) and the exposure variables were introduced in
the models. For all models, a full information maximum
likelihood (FIML) approach was used to handle missing
covariate data [38, 40]. FIML provides unbiased and effi-
cient estimators under ignorable missing data assump-
tions [41]. All analysis was performed using Mplus 8.6.

For the analysis of grade repetition and dropout, a
selection bias can occur if, for example, children born
with low birthweight are less likely to be enrolled. To try
to overcome this possible selection bias, the models were
estimated by the inverse probability weighting (IPW) of
selection [42]. A logistic regression was fitted to estimate
the probability of being selected [43]. Child sex, mother’s

Table 1 Baseline characteristics of participants
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education, socioeconomic status, and place of residence,
birth order, child’s relationship to the household’s head,
and household size were included in the model as covari-
ates. The stabilized weight, which corresponds to the
inverse of the probability of being selected, was then cre-
ated [43]. Then, we estimated our final models, weighing
them by the IPW of selection.

Results

Table 1 shows descriptive statistics according to each
sample. Low-birthweight (<2500 g) and preterm-birth
children (<37 weeks) represent 12.5% and 23.7% of
school entry sample (sample 1), respectively. From the
grade repetition sample (sample 2), 10.4% and 27.0%
of children were born at low birthweight and preterm,
respectively. For the dropout sample (sample 3), 10.6%
had a low birthweight and 26.8% were born before 37
weeks.

Characteristics Sample 1 Sample 2 Sample 3
School entry Repetition Dropout
N (13,676) % N (3152) % N (3498) %

Birthweight

<1999 227 1.7 34 1.1 39 1.1

2000-2499 1384 10.1 265 84 302 8.7

>2500 10472 76.6 2590 82.2 2862 81.8

Missing 1593 11.6 263 83 295 84
Gestational age

<31 466 34 94 3.0 109 3.1

32-36 2666 19.5 734 233 803 230

>37 10,059 736 2242 71.1 2494 713

Missing 485 35 82 26 92 26
Child’s sex

Male 6820 49.9 1557 494 1718 49.1

Female 6856 50.1 1595 50.6 1780 509
Birth rank

1 5621 411 1216 386 1374 393

2 2749 20.1 767 243 855 24.5

3 1833 134 528 16.8 571 16.3

4 or more 1668 12.2 511 16.2 550 15.7

Missing 1258 9.2 130 4.1 148 4.2
Mother’s age at child’s birth (mean (sd)) 13,6591 264 (5.8) 3146° 26.3 (5.9) 3492 ° 26.3(5.9)
Mother’s education

None 6131 448 1473 46.7 1635 46.7

Some education 5878 43.0 1585 50.3 1752 50.1

Missing 1667 122 94 3.0 11 32
Household socioeconomic status

Less-poor 9809 71.7 2573 816 2841 81.2

poor 2528 18.5 579 184 655 18.7

Missing 1339 9.8 0 0.0 2 0.1
Place of residence

Formal 4624 338 1075 34.1 121 34.6

Non formal 9052 66.2 2077 659 2287 654

¥ Missing=17 (0.05%) ; S Missing=6 (0.19%) ; ® Missing=6 (0.17%);
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Table 2 incidence rate of school entry, grade repetition and
dropout according to birthweight and gestational age
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Table 4 Association of birthweight and gestational age with age
at school entry

Independent School entry Repetition Dropout (per
variable (per 100 (per 100 100 people-
people-years) people-years)  years)

Birthweight

<1999 12.6 133 54

2000-2499 16.9 144 6.7

>2500 183 124 5.8
Gestational age

<31 17.9 14.1 72

32-36 19.2 11.8 53

>37 17.7 12.7 6.1
Total 18.1 12.6 59

The incidence rate of school entry was 18.1 per 100
people-years, while the incidence of first-grade repeti-
tion and dropout were 12.6 and 5.9 per 100 people-years,
respectively (Table 2).

Table 3 presents the association of birthweight or ges-
tational age with school entry, grade repetition, and
dropout. Results suggest that being born with a weight
less than 2000 g is associated with a 31% (HR: 0.69, 95%
CI: 0.56-0.85) decrease in the probability of school entry,
compared to normal-birthweight children. This prob-
ability was 0.92 (95% CI: 0.85—0.99), a decrease of 8%, for
children born with weight between 2000 and 2499 g.

School entry of low-birthweight children was more
likely to be delayed. In fact, the age at school entry of
children with a birthweight lower than 2000 g was 1.07
(95% CI: 1.06—1.08) times higher than the age at school
entry of children whose birthweight was 2500 g or more
(Table 4). The age at school entry was 1.03 (95% CI: 1.00-
1.06) times higher for those weighing between 2000 and
2499 g at birth (Table 4).

We did not observe a significant association between
gestational age and school entry and age at school entry
(Tables 3 and 4). Birthweight and gestational age were
not associated with either repetition or dropout in our
data (Table 3). The association between birthweight and
school entry was stratified by sex, mother’s education,
household socioeconomic status, and place of residence
(Table 5). The association between birthweight and age

Independent variable Age at school

entry
IRR  95%ClI
Birthweight (ref. BW > 2500)
<1999 1.07  1.06-1.08
2000-2499 1.03  1.00-1.06
Gestational age (ref. GA>37)
<31 1.08 064-1.82
32-36 103 087-121

IRR: Incident rate ratio; Cl: Confidence interval; BW: Birthweight; GA: Gestational
age; all models were adjusted for sex, birth rank, mother’s education, mother’s
age at childbirth, household socioeconomic status, and place of residence.

at school entry was not stratified given the small sample
size.

When examining the association between birthweight
and school entry by stratifying by child sex, results
reveal that, among boys, the probability of school entry
decreased by 51% (HR: 0.49, 95% CI: 0.30-0.68) and 10%
(HR: 0.90, 95% CI: 0.79-0.99) for children born weighing
less than 2000 g and between 2000 and 2499 g, respec-
tively (Table 5). Being born with a birthweight of less
than 2000 g is associated with reduced chances of enter-
ing school for both children born to uneducated moth-
ers and those born to educated mothers. In fact, children
whose birthweight was less than 2000 g born to unedu-
cated and educated mothers were 38% (HR: 0.62, 95% CI:
0.49-0.87) and 30% (HR: 0.70, 95% CI: 0.48-0.91) less
likely to start school, respectively (Table 5). However,
there is no statistical difference between these two groups
of children (RHR: 1.03, 95% CI: 0.60-1.46) (Table 5).
Even if birthweight between 2000 and 2499 g is detrimen-
tal to school entry only for children whose mothers are
uneducated, there is no difference between these chil-
dren and those whose mothers are educated (RHR: 1.03,
95% CI: 0.88—1.18). Stratified results by household socio-
economic status show that being born in a poor house-
hold with a birthweight less than 2000 g or between 2000
and 2499 g is associated with a decreased probability of
school entry (Table 5). In less-poor households, birth-
weight is detrimental if it is less than 2000 g (HR: 0.71,

Table 3 Association of birthweight and gestational age with school entry, grade repetition, and dropout

Independent variable School entry Repetition Dropout
HR 95% Cl HR 95% CI HR 95% CI

Birthweight (ref. BW > 2500)

<1999 0.69 0.56-0.85 117 0.22-212 0.94 0.52-135

2000-2499 092  085-0.99 139  0.89-1.88 143 044-242
Gestational age (ref. GA >37)

<31 1.01 0.90-1.11 0.82 0.43-1.56 0.97 0.35-157

32-36 1.05 1.00-1.09 100 075-1.35 094  055-135

HR: Hazard rate; Cl: Confidence interval; BW: Birthweight; GA: Gestational age; all models were adjusted for sex, birth rank, mother’s education, mother’s age at

childbirth, household socioeconomic status, and place of residence.
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Table 5 Association of birthweight with school entry across groups
Birthweight (ref. BW = 2500) Characteristics HR(1) 95% ClI HR(2) 95% ClI RHR[(2)/(1)] 95%ClI
Child's sex Boy Girl
<1999 0.49 0.30-0.68 0.86 0.66-1.07 1.76 0.96-2.55
2000-2499 0.90 0.79-0.99 0.93 0.85-1.02 1.04 0.89-1.19
Mother education ~ No education Some education
<1999 0.68 0.49-0.87 0.70 0.48-0.91 1.03 060-146
2000-2499 0.90 0.81-0.99 0.93 0.84-1.03 1.03 0.88-1.18
Socioeconomic Less-poor Poor
status
<1999 0.71 0.55-0.86 063 0.31-0.95 0.90 040-1.39
2000-2499 092 0.78-1.06 092 0.84-0.99 1.00 083-1.17
Place of residence  Formal area Informal
area
<1999 0.71 0.48-0.94 0.68 0.50-0.86 0.96 0.55-1.36
2000-2499 091 0.79-1.02 0.92 0.84-1.00 1.01 086-1.17

HR: Hazard rate; Cl: Confidence interval; BW: Birthweight; RHR: Ratio of hazard rates; all models were adjusted for sex, birth rank, mother’s education, mother’s age

at childbirth, household socioeconomic status, and place of residence.

95% CI: 0.55-0.86). However, the effect of birthweight
tends to be similar in poor and less-poor households. In
formal and informal neighborhoods, a birthweight below
2000 g is associated with a significant reduction in the
probability of entering school, with almost equivalent
effects (Table 5).

Discussion

This study provides new insight on children’s enrollment
and their performance at school. We observed evidence
of an association between birthweight and school entry.
However, there was no evidence of association between
birthweight and grade repetition or school dropout.
There was no evidence of association between gestational
age and school entry, grade repetition, or dropout. When
they have the opportunity to enter school, low-birth-
weight children are more likely to have a delayed school
entry (Table 4).

The stratified results show that whatever the house-
hold socioeconomic status, mother’s education level, and
place of residence, the effect of birthweight on school
entry remains similar. The results suggest that low birth-
weight creates deficits in children that are difficult to
overcome, whatever household socioeconomic status,
place of residence, and mother’s level of education. The
probability of school entry is significantly decreased for
boys born with a low birthweight. Points of estimates
are different between boys and girls, but ratios of haz-
ard rates are not statistically significant, which suggests
that there is no difference between them. Again, we did
not find any studies in the literature with which we could
compare our results.

Two hypotheses can be evoked to explain the low
probability of school entry and the delay of school entry
of low-birthweight children. The first hypothesis is that
low-birthweight children are more likely to have poor

language, cognitive, and motor development compared
to normal-birthweight children at the legal school entry
age, which would result in non-enrollment or a delay
of school entry. Studies conducted in Brazil and Haiti
showed that low-birthweight children had poor cognitive
performance at five years of age, lower expressive com-
munication skills, and lower motor and cognitive devel-
opment [44, 45]. At age seven, very low birthweight was
associated with deficits in reading, poor cognitive devel-
opment, and more behavioral problems compared to
normal-birthweight children [46]. These conditions may
lead parents to postpone or delay their child’s enrollment
in school.

The second hypothesis is that, at school entry age,
children born with a low birthweight are more likely to
be shorter or thinner; therefore, parents might consider
them “unready for school at the minimum age of enroll-
ment” [47]. In a study conducted in the US state of Ten-
nessee using data from infant and children born between
1975 and 1985, Binkin and colleagues [48] found that
infants with lower birthweights were likely to remain
shorter and lighter throughout childhood. A recent
study undertaken in 32 countries in Sub-Saharan Africa
revealed that low-birthweight children are more likely to
be stunted, underweight, and wasted [49]. Similar results
were found in other contexts [50, 51]. When children are
shorter, they may have lower chances of starting school
at the right moment. For example, Beasley and his col-
leagues revealed in their study in Tanzania that children
were enrolled in school by teachers and parents on basis
of height in absence of good estimates of age [52]. Chil-
dren were enrolled in school or considered ready to start
school when they were “able to reach their arm over
the top of their head and touch the ear on the opposite
side” [52]—a test that supposedly estimates their physi-
cal ability to make their way to school on foot. A test like
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this does not favor smaller, thinner children for school,
as they judged unable to walk long distances [52]. This
hypothesis would be more plausible if future research
confirms our findings.

As stated, there was no association between school
entry and gestational age. The lack of association may
be explained by difficulties in measuring gestational age
based on the last menstrual period in African settings
where ultrasounds are rarely available [53]. If an associa-
tion existed, we would not necessarily be able to identify
it. Other studies unexposed to measurement bias could
be conducted to more accurately determine the existence
of an association between gestational age and school
entry.

Like other studies, we could not find an association
between birthweight or gestational age and academic
performance outcomes such as grade repetition and
dropout. For example, a study undertaken in a population
of Chinese children shows that birthweight was not asso-
ciated with years of schooling, college completion, and
school performance in adolescence [21]. Another study
conducted in Sweden using sibling data suggested that
there was no association between gestational age and
school performance [54].

In our study, the lack of association of birthweight or
gestational age with grade repetition and dropout may
be explained by other factors. First, this study has been
conducted in Ouagadougou, capital city of Burkina Faso,
which is better served by health centers and school infra-
structure than the rest of the country. Cities generally
have significant modern health care system [55]. Urban
populations from both formal and informal areas have
better access to health care [56] and they generally go to
a health center when their children are sick [24]. Urban
populations also have the advantage of benefiting from
public health interventions, including maternal and child
health programs [55]. These urban health advantages can
significantly reduce the effects of development at birth
on school performance. The results could, therefore, be
different in a rural context. Second, the study focuses on
the early stages of schooling; it could be that the effect of
birthweight on school performance is more marked later
in school.

Strengths and limitations

This study’s key strengths include its prospective longi-
tudinal design. Data allow researchers to follow children
into their early school years and to measure their school
trajectory. To our knowledge, this is the first study to
analyze school entry, grade repetition, and school drop-
out simultaneously. It also has the advantage of exploring
the modifying effects of household socioeconomic status
and place of residence.
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The study also has some limitations, however. Data on
gestational age are subject to non-differential misclassi-
fication bias due to misreporting of the start date of the
pregnancy, which may result in an underestimation of the
association between gestational age and school trajec-
tory. Another limitation of this study is the low number
of children in the very low birthweight and very pre-
term categories, and lack of statistical power evidenced
by the wide confidence intervals of our estimates. Also,
the fact that some children in our sample did not enroll
in school may be a source of selection bias for the analy-
sis of grade repetition and school dropout. To overcome
this limitation, data were weighted by the inverse prob-
ability weighting of selection. Finally, our results are rep-
resentative of the area studied by the OHDSS and cannot
be generalized to the entire city of Ouagadougou or any
other African cities. Nonetheless, the study provides
insight into what can be expected in similar settings.

Conclusion

To our knowledge, this is the first study to assess the
association between child development at birth and
the different dimensions of school trajectory (school
entry, age at school entry, grade repetition, and drop-
out). Results from this study show that low birthweight
is associated with low probability of school entry. This
probability tends to be comparable whatever the mother’s
education level, household socioeconomic status, and
place of residence. Low birthweight is also associated
with a delayed school entry—that is, low-birthweight
children start school at a later age. These results suggest
that efforts to avoid low birthweights should be part of
maternal and prenatal health care because the associated
difficulties may be difficult to overcome later in the child’s
life. Birthweight was not associated with grade repetition
or dropout, however. Likewise, there was no evidence of
an association between gestational age and school tra-
jectory. Further longitudinal studies are needed to bet-
ter understand the relationship between development at
birth and school trajectory.
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