
www.scholarsresearchlibrary.comt Available online a 
 

 
 

 
 

 
 

Scholars Research Library 
 

Annals of Biological Research, 2014, 5 (10):21-25 
(http://scholarsresearchlibrary.com/archive.html)  

ISSN 0976-1233 
CODEN (USA): ABRNBW 

 
 

21 
Scholars Research Library 

Relationship between birth weight and school performance of children in 
Zaria, Nigeria 

 
ФBarnabas Danborno1, Zwandor Bulus Vondun1, James Abrak Timbuak1 and  

Angela Member Danborno2   
 

1Department of Anatomy, Faculty of Medicine, Ahmadu Bello University, Zaria 
2Department of Physiology, Faculty of Medicine, Ahmadu Bello University, Zaria, Nigeria 

_____________________________________________________________________________________________ 
 
ABSTRACT  
 
School difficulties have been found to be associated with low birth weight, an observation that has social and 
economic implications. This study focuses on the relationship of birth weight and school performance in children in 
Zaria, Nigeria. Subjects [n = 525] for the study were pupils in Reception class, Class One and Two of the Ahmadu 
Bello University, Staff School, Zaria with mean age 7.02 ± 0.94 [SD]. School subjects considered for analyses 
included Mathematics, English Language, Creative Arts and General Paper. Means of respective subjects were 
obtained and statistically compared. The results showed significant relationship between birth weight and 
performance in all subjects. When birth weight was categorized in to four groups (<2.5kg, 2.51-3.0kg, 3.1-3.5kg and 
>3.5kg), boys showed significant difference according to all birth weight category the differences failed to reach 
statistical significance in the girls. Correlation between age and academic performance did not show any significant 
relationship, but strong relationship was established between birth weight and school performance with statistical 
significance of P <0.05 and < 0.001 both in boys and girls.  The findings are consistent with a growing body of 
research evidence, which suggest that low birth weight children suffer from academic deficits compared to normal 
birth weight children.  
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INTRODUCTION 
 

Reports have established that birth weight is central to neonatal morbidity and significantly associated with a 
number of adult outcomes, one of such risk is cognitive function [1-3]. The consequences of very low birth weight 
(VLBW) seem to be lifelong [4]. First, VLBW is a major contributor of neonatal and infant mortality and childhood 
neurodevelopmental morbidity [5, 6]. Research on the long-term cognitive outcomes of low birth weight (<2500 g) 
children has focused primarily on very low birth weight, defined as <1500 g. This cutoff and lower birth weight 
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cutoffs (e.g., 1000 g or even 750 g), used in recent follow-up studies, identify the very small fraction of low birth 
weight children who are at the highest risk for severe developmental disabilities [7-10]. Extreme LBW is associated 
with periventricular hemorrhage and/or infarction, which conveys a high risk of neurologic and cognitive sequelae, 
as well as a range of other neonatal morbidities that may impair neurodevelopment [11]. However, studies that 
include heavier LBW children have demonstrated lower scores on cognitive abilities or academic achievement in 
school-age children throughout the LBW range (<2500 g), compared with normal birth weight (NBW) [12-15]. 
 
From a human biological point of view, new born size is of special importance, as new born size is not only a main 
factor in determining the potential survivorship of infants within the first few months of life, but there is also 
increasing evidence that the development and function of many internal organs and even adult life is influenced by 
fetal conditions.  Low birth weight and small newborn size in general are associated with higher blood pressure, 
higher risk of later heart disease, diabetes or early menopause [16]. 
 
The present study looks at the relationship between birth weight and school performance in primary school pupils, 
and to the best of our knowledge this is the first of such studies in Nigeria. 
 

MATERIALS AND METHODS 
 

Sample and Data 
The birth weights, sex and year of births for reception class and class one pupils of the Ahmadu Bello University, 
Zaria Staff School, Main campus (n = 204) and Kongo campus (n = 332) were obtained from the birth certificates in 
their school files. The average score (percentage) of each of these pupils in Mathematics, English Language, 
Creative Arts and General Paper for the 2004/2005 academic year was obtained from the school diaries. 
 
The total sample size obtained from the two schools is 526 and the data collected (birth weight, sex,  and average 
scores of each of these pupils for the 2004/2005 academic year in Mathematics, English language, Creative Arts, 
General paper and Primary Science) were calculated and subjected to statistical analyses. 
 
Statistical Analyses 
Data were expressed as Mean ± SD. Differences in birth weight and performance in school subjects in boys and girls 
were evaluated using the Student’s t-test. Performance in school subjects according to birth weight categories were 
evaluated using one way analysis of variance. Pearson correlation analysis was used to study the relationship 
between birth weight and performance in all the school subjects.  P value of < 0.05 was deemed statistically 
significant. SigmaStat 2.0 for Windows (Systat Inc., Point Richmond, CA) was used for the statistical analyses. 
 

RESULTS 
 

The means of the birth weight and performance in subjects considered for boys and girls were compared as shown in 
Table 1, all parameters considered showed no statistical significant difference. Performance in school subjects 
according to birth weight categories were evaluated using one way analysis of variance. The mean performance in 
all the subjects considered for the various birth weight categories for boys and for girls are presented in Table 2 
respectively. In all, the boys’ birth weight categories showed statistically significant difference exist but this was not 
seen in the girls. Table 3 presents the correlation of age, birth weight and performances in subjects considered for 
boys and girls respectively with no significant correlation. The correlation of birth weight and performance in 
subjects considered for boys and girls shows significant correlation (P < 0.05 and P < 0.001). 
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Table 1: Birth weight and performance of children in the subjects considered 
 

Parameters 
Boys 

Mean ± SD 
(n = 287) 

Girls 
Mean ± SD 
(n = 283) 

t p 

Birth Weight 3.02± 0.47 3.08± 0.50 -1.52 0.13 

Mathematics 61.10± 23.98 59.82± 25.56 0.59 0.56 

English 58.65± 22.29 59.67± 24.39 -0.50 0.62 

Creative Arts 69.67± 14.04 70.73± 15.24 -0.83 0.41 

General Paper 61.43± 21.10 66.61± 39.95 -1.90 0.06 

Average 250.84± 74.99 256.84± 85.73 -0.86 0.39 
 

Table 2: Birth weight categories and performance in subjects considered for boys and girls 
 

Parameters ≤ 2.50 kg 

Mean± SD 

2.51-3.00 kg 

Mean±  SD 

3.10-3.50 kg 

Mean±  SD 

>3.51 kg 

Mean±  SD 
F P 

Males (n = 58) (n = 82) (n = 122) (n =25)   
Mathematics 53.06± 22.37a 63.77± 23.64b 63.02± 23.71 b 61.52± 27.31 c 2.83 0.04 

English 50.89± 20.16 a 59.82± 23.33 b 60.51± 21.67 b 63.73± 23.61 c 3.21 0.02 

Creative Arts 63.12± 13.27 a 69.95± 13.37 b 72.15± 13.51 b 71.85± 16.73 b 5.95 <0.001 

General Paper 52.91± 19.92 a 60.80± 23.01 a 65.98± 18.64 b 61.07± 23.22 a 5.30 0.001 

Average 219.98± 69.15 a 254.34± 76.83 b 261.67± 71.11 258.16± 85.16 c 4.41 0.01 

Females (n =  59) (n = 71) (n = 81) (n = 27)   

Mathematics 54.96± 28.07 58.38± 24.76 63.05± 25.34 64.59± 21.34 1.54 0.20 

English 56.73± 23.42 56.62± 25.38 62.89± 24.31 64.45± 23.34 1.48 0.22 

Creative Arts 66.79± 14.70 70.41± 15.05 73.32± 16.02 72.44± 13.24 2.25 0.08 

General Paper 60.49± 20.12 72.53± 66.26 65.66± 20.68 67.32± 17.93 1.00 0.39 

Average 238.96± 79.78 257.93± 103.69 264.92± 76.43 268.80± 69.22 1.28 0.28 
Means with different superscript are significantly different with P <0.05. 

 
Table 3: Correlation of age, birth weight and performance in subjects considered in boys and girls 

 
 Boys (n = 287) Girls (n = 238) 

Parameters Age Birth weight Age Birth weight 
Mathematics 0.01 0.38**  -.0.10 0.31**  
English Language -0.04 0.41**  -0.10 0.34**  
Creative Arts -0.08 0.52**  -0.12 0.33**  
General Paper -0.10 0.47**  -0.11 0.14* 
Average -0.03 0.47**  -0.13 0.31**  

* P< 0.05   ** P<0.001 

 
DISCUSSION 

 
In this study, we evaluated the effects of birth weight on school performance independent of the effects of social 
environments. Our key strategy was to investigate the association between birth weight and school performance in 
children. This study was intended to corroborate the findings that related strong association between birth weight 
and academic performance in man [9, 10]. The lower means in school performance seen in lower birth weight 
categories in the majority of subjects may have to do with deficit in attention as reported by some investigators [17-
19]. Unfortunately, the study was not able to cut across the complete social strata of the Nigerian society. This was 
because information on birth weight could not be obtained for children attending public schools as their school 
record contains no birth certificates, as many of the pupils were delivered at home, so they were excluded from the 
study. The study comparing the variable studies in both boys and girls showed that girls had higher scores in all the 
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variables, except in Mathematics. This finding tends to agree with established reports that men have better numeric 
ability and women are good at verbal and spatial abilities [20]. 
 
These variables were studied in relation to four birth weight categories. In the boys all variables showed significant 
differences, but these failed to show in the girls, even tough there was an increase in the scores of subjects from > 
2.50 kg to > 3. 51 kg. This may be explained on the basis that evolutionary speaking competition is seen more 
among males than females [21]. Another possible reason for the effect of birth weight seen in relation to school 
performance may be due to deficit in attention as pointed out by previous investigators [17-19]. This should be 
understood as attention deficit hyperactivity disorder is more prevalent in males than females. In fact it has been 
reported to be 2:1 in epidemiological samples and 10:1 in professionally referred clinical samples [22,23]. 
 
Correlation analysis of birth weight and subjects scores for the volunteers showed strong correlation in both sexes 
confirming the existence of the phenomenon as reported by earlier investigators [15]. In order to rule out the effect 
of age, age was correlated with subject performance of pupils, but school performance failed to show significant 
relationship. This further proves the genuine relationship of birth weight and school performance in children. 
 

CONCLUSION 
 

The findings are consistent with a growing body of research evidence, which suggest that low birth weight children 
have academic deficit compared to normal birth weight children. The low birth weight children had significantly 
lower test scores in all the subjects considered than the general child sample. In view of the results obtained and the 
conclusion drawn, the followings are hereby recommended. The public should be adequately informed about the risk 
of low birth weight and school difficulties or academic deficits. The government should also ensure that all schools 
especially Primary/Nursery schools demand for the birth certificates of their pupils before they are admitted so that 
those pupils who are low birth weight (≤ 2.50kg), can be identified and given special educational help to manage 
these academic defects.  Further studies to investigate this phenomenum in adolescents and adults among secondary 
and university students would further confirm the influence of birth weight on school performance. 
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