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Abstract: This study investigated the nutritional status and its effect on the academic performance of students
in some selected secondary schools in Yopougon, a district of Abidjan (Cote d’Ivoire). The study population was
drawn from secondary school students attending private secondary establishments. A determination of
anthropometric indices using a computer program "Epi Info" has yielded. However, questionnaires were used
to elicit information from the students. The selected schools were: Institut LKM Yopougon (LKM) and
CollégeCielPlurielYopougon (CCP). A total of two hundred and fifty one (251) secondary school students
comprising 108 males (70%) and 143 females (30%) participated in the study. The result revealed a high
prevalence of malnutrition of 29.4% among the selected secondary school students, using BMI as index.
Prevalence of malnutrition was higher in LKM (23.6%) than CCP (17.3%). Undernutrition and overweight are
respectively correlated to household size and education level of the mother. Concerning acedemic performance,
only 2% of children in the study have a low level. Academic performance is related to the size of the household
and to the level of education of the mother.

The impact of socio-demographic and nutritional factors on school performance is difficult to demonstrate.
Even if statistical analysis has shown that some characteristics, notament the size of the household and the level
of instruction of the mother, are significantly related to school performance.
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I.  Introduction

Nutrition is an endogenous factor that affects the overall capacity and specific learning before and after
school®. Balanced nutritional intake is required for adequate biological functioning, and any deficit or excess
could lead to alterations that, in turn, affect such complex brain functions as the cognitive processes related to
the learning of reading and writing?. Despite this, we realize that nutrition as a determinant of academic progress
receives little attention from the actors of education especially in secondary school in Céte d'lvoire. Programs of
the school canteens are developed only in the primary schools. In addition to the nutrition, the school
performance is also influenced by a certain number of factors, such as the socio-economic statute and the level
of education of the parents®. Indeed, socio-demographic and family economic variables influence the well-being
of children in school activities as demonstrated by some research®. Thus, disadvantaged backgrounds, the low
level of education of parents and the number of children raised in the family hinder communication and
appropriate interaction with their children, but also their comprehension of the functioning of the education
system®.

It has been shown that living conditions in a disadvantaged socio-economic environment strongly
increase the risk of the appearance of child malnutrition, but the link between nutritional status and school
performance through the reinforcement of cognitive capacities are clearly established in Morocco®q
In Cbte d'lvoire, research work exists and report the share of nutrition and family antecedents on school
performance among primary schoolchildren’. However, few work exist showing the situation prevailing among
their senior high school students. Through a study conducted in the commune of Yopougon, we tried to assess
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the contours of this situation. The aims of this study was to analyze the relationship between nutritional status,
socio-economic status and academic performance of secondary school children in private secondary schools in
Yopougon, city of Abidjan district (Cote d’Ivoire).

1. Material And Methods

Our work was a descriptive and analytical cross-sectional study conducted among students from two
secondary schools in Yopougon. The selected schools were: Institute LKM Yopougon (LKM) and
CollégeCielPlurielYopougon (CCP). Study were carried out during the period from January 2016 to March
2016. Permission to carry out the study was obtained from the Ministry of Education. All the school children
present the day of the study were included in the study. A total number of 251 students, comprising of 199
students from Institute LKM Yopougon (LKM) and 52 from CollegeCielPluriel Yopougon (CCP) were used for
the study. Sociodemographic data were collected from a questionnaire survey completed by parents. The
socioeconomic status was defined by the following parameters: the mother’s and father’s level of education, the
mother's and father’s occupation, parents' marital status, and household size, marital status of parent and sibling
position. Data concerning academic results were collected from the school administration.
These children were informed of the experimental protocol and their parents signed a consent form free. Our
investigation was conducted under the supervision of school officials and school health.

Assessment of nutritional status (Anthropometry) and school performance

The main anthropometric indices which helped to assess the nutritional status of school children were
calculated based on the values of the age, size and weight. Anthropometric measurements was based on the
standardized method of WHO and UNICEF®®. The body mass index (BMI) was chosen for the assessment of
nutritional status. It was defined with Cole et al.***'classification modified for children aged 0 to 18 years.

The academic performance of the school children was determined thorough assessment of their
performance based on the annual general average. The performance scores of school children were graded as
follows: Very good for averages greater than 14, Good for averages between [13.99-12], Fair for averages
between [11.99-10] and poor for averages less than 10.

Data analysis

For statistical analysis, the data were analysed with the computer program Statistical Statsoft Windows
version 7.1 (Statsoft, 2005). All values were compared with reference values using the non-parametric Mann
Whitney U test and ANOVA Kruskal-Wallis H test. Comparisons of different proportions observed were
performed by G test of reasonableness or log Likelihood ratio test with the statistical software R.2.0.1 Windows
(Ihaka and Gentleman, 1996). The relationship between nutritional variables and the other parameters were
studied using Pearson’s correlation coefficient test. Statistical significance was set at p<0.05.

I11. Results

All general characteristics of the study population are summarized in Table 1. A total of two hundred
and fifty-one (251) secondary school students comprising 108 males (43%) and 143 females (57%) with a sex
ratio of 0.76 participated in the study. The age of the students ranged from 10 to 15 years with a majority
(72.1%) having more than 12 years. 73.3% of this population of study lived in a household whose size is higher
than 5. Only 12.4% of our subjects had a sibling position greater than 4. The illiteracy rate and unemployment
rate were higher among mothers (respectively 7.6 and 21.1% against 3.6 and 5.6%) that in the fathers with a
very significant difference concerning the occupation (p=0.01). The rate of school children living in a home
with separated parents was 25.1%.

Table no 1: General characteristics of the study population

General characteristics Frequency | Percent (%)
Sex

Male 108 43
Female 143 57
Total 251

Age group

10-11 70 27.9
12-15 181 72.1
Household size

<5 67 26.7
>5 184 73.3
Sibling position

<4 220 87.6
>4 31 12.4
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Level of father’s instruction

Illiterate 9 3.6
Educated 242 96.4
Level of mother’s instruction

Illiterate 18 7.6
Educated 233 924
Occupational status of father

Unemployed 13 5.6
Employed 238 94.4
Occupational status of

mother

Unemployed 53 21.1
Employed 198 79.9
Marital status of parents

Married 188 74.9
Separate 63 25.1

Nutritional status

Fig no 1 shows the nutritional status of the selected secondary school students. A total of 22.2% of the
students were underweight in the two sex (22.2%). Also, there were more girls in overweight (8.4%) compared
to the boys without significant difference. Furthermore, obesity was higher in boys (0.9%) comparatively to
girls (0.6%), with no significant difference.
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Fig. n° 1: Prevalence of nutritional status among male and female students in selected schools

Prevalence of malnutrition by school

Table n° 2 summarizes the prevalence of malnutrition among of the selected secondary school students
in Yopougon. The malnutrition determined by underweight was higher among LKM School students (23.6%)
compared to CCP school students (17.3%) with no significant difference. In both schools, it was higher in the
girls than among boys. Similarly, overweight is higher at LKM than at the CCP, with an ever higher rate among
boys. Obesity has not affected the CCP school children.
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Table n° 2: Prevalence of malnutrition among respondents by school
Nutritional status (%)

School Underweight Overweight obesity
LKM Total 47(23.6) 13(6.5) 2(1)
Male 22(11.1) 42) 1(0.5)
Female 25(12.5) 9(4.5) 1(0.5)
CcpP Total 9(17.3) 3(5.8) 0(0)
Male 2(3.8) 0(0) 0(0)
Female 7(13.5) 3(5.8) 0(0)
Total 56(22.3) 16(6.3) 2(0.8)

Relationship between nutritional status and socio-demographic characteristics

Table n° 3 shows the distribution of the nutritional state according to the sociodemographic
characteristics in the whole of the population of study. Malnutrition by deficiency and excess is higher in the age
group of 10-11 compared to that of 12-15 years without significant difference.Deficiency malnutrition is very
significantly high (24.4%) in households where household size is greater than 5, as well as that of excess among
educated mothers (8.5%).

Table n° 3: Nutritional status by socio-demographic characteristics

Underweight (%) Normal (%) Overweight + obesity (%)
Age group
10-11 19(27,1) 44(62,9) 7(10)
12-15 37(20,4) 132(72,9) 12(6,6)
Household size
<5 11(16,4) 51(76,1) 5(7,5)
>5 45(24.4) 125(67.93) 14(7.60)
Sibling position
<4 53(22.45) 166(70.33) 17(7.20)
>4 3(20) 10(66.66) 2(13.33)
Level of father’s instruction
Illiterate 2(22.22) 6(66.66) 1(11.11)
Educated 54(22.31) 170(70.24) 18(7.43)
Level of mother’s instruction
Illiterate 2(11.11) 16(88.88) 0(0)
Educated 54(23.17) 160(68.66) 19(8.15)
Occupational status of father
Unemployed 3(23.07) 8(61.53) 2(15.38)
Employed 53(22.26) 168(70.58) 17(7.14)
Occupational status of
mother
Unemployed 11(20.75) 40(75.47) 2(3.77)
Employed 55(26.44) 136(65.38) 17(8.17)
Marital status of parents
Married 48(19.12) 122(64.89) 18(9.57)
Separate 8(12.69) 49(77.77) 6(9.52)

Academic performance of respondents

Table n° 4 revealed the academic performance (annual average) of the students from selected
secondary school. This school performance indicates that only 2% of children in the study have a low level
(annual average <10). Students with a Very good level are more numerous in the LKM School (19%) than CCP
(15.4%) with no significant difference. Conversely, the percentage of students with good and fairly level is
higher at the CCP School than at LKM, with no significant difference.

Table n° 4: Academic performance of schoolchildren
Academic performance (%)

P F G VG
Total TOTAL 2 34.3 45.4 18.3
population  Male 1.8 32.4 44.4 21.3
Female 2.1 35.7 46.2 16.1
TOTAL 0 38.5 46.1 15.4
CCP Male 0 19.2 17.3 5.8
Female 0 19.2 28.8 9.6
TOTAL 25 33.2 45.3 19
LKM Male 1.0 12.6 19.6 10.0
Female 15 20.6 25.6 09.0

VG: Very good; G: Good; F: Fair;P: Poor
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Nutritional Status and academic performance
According to Fig n° 2 which shows the distribution of school performance based on nutritional status, students
with a normal nutritional status has very significantly higher academic performance than those malnourished.
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Fig 2: Distribution of school performance by nutritional status

Correlation between school performance and other sociodemographic and nutritional characteristics

The study of the correlation between school performance and socio-demographic and nutritional
characteristics (Table n°4) reveals that school performance is very significantly negatively related (P <0.001) to
the size of the household and positively significantly to the level of education of the mother.

Table n°4: Pearson correlation between school performance and other sociodemographic and nutritional
characteristics
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Academic performance | 0,20 -0,12 | -0,04 | -0,38** 0,00 -0,15 -0,10 | 0,24 0,31*

IV. Discussion

The present study was intended to relate the nutritional status to the school performance of children
attending private secondary establishments in the city of Yopougon a popular district of the town of Abidjan.

About a third of the student population (29.4%) suffer from malnutrition. This rate of malnutrition is
higher than that observed in a study among primary school children (26.7%) aged 5 to 11 in the same district of
Abidjan*?and Yopougon (20.25%) . This suggests that malnutrition is as much a problem for young children as
it is for high school children with a higher prevalence among children. Malnutrition is therefore still present in
the child population in Cote d'lvoire. Within Africa, prevalence of undernutrition among adolescents has been
reported in Nigeria (35.4%), in Senegal (29.8%), Benin (23%) and Sudan (25%)*3*415¢,

Both types of malnutrition namely deficiency and excess are present in the population. Overweight and
obesity of 7.1% in the study population indicates that this form of malnutrition is growing in developing
countries.
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Indeed, the growth of the overweight and obesity rate is increasingly observed in studies in Africa, for
exampllg Krugeret al.in South Africa (7.8%)"" ,J. Faye et al. in Senegal (9.34%)"® SofienRegaieget al. in Tunisia
(8.7%)™".

The findings, all these confirm that all studies conducted both in industrialized and developing
countries indicate a rapid increase in the number of children who are overweight or obese?. Ivorian adolescents
are also affected by the increase in overweight and obesity rates. The sociodemographic characteristics
influencing malnutrition in this study are the age group, the size of the household and the level of education of
the mother. The 10-11 age group is more malnourished than the 12-15 age group. Malnutrition decreases
progressively with increasing age. It is also higher in large households. This assertion corroborates the
conclusion of the study of Azzaouiet al.*conducted in the Gharb plain which stipulates that the large size of the
household as well as low income all lead to a nutritional imbalance, or even malnutrition. Concerning the school
performance, the low level is higher in the girls (2.1%) that at the boys (1.8%). This is contrary to the
performance observed by ,SriGajapathySarmaet al.?, in Sri Lanka where it is significantly higher in boys. In
Cote d'lvoire, girls are most often subjected to housework, unlike boys who have no occupation and have more
time to devote to their studies. This explains the poor performance of girls, although other reasons may be
involved. School children with a normal nutritional status have a very significantly higher academic
performance than those malnourished. Several studies have reported improved academic performance from
nutritional supplementation program to school®?*. There is a negative correlation between household size and
academic performance. Students from smaller households have higher performance. Also, those having mothers
with a higher educational level present a higher school performance. On the other hand a relation between the
school performance and the nutritional statute is not established in this study. Positive impact of the
engagement of certain members of the family whose in particular mother educated, by strict control of the
school work of the child, the follow-up and development of relations with the school and also various incentives
as reported by the World Bank *contributes to the increase in the school performance.

V. Conclusion
Overall malnutrition by deficiency or excess is always present in the Ivorian school child population. It
is always related to the sociodemographic situation of the households from where the children come. The study
showed a good overall academic performance. This school performance is nevertheless not linked to nutritional
status but rather to the socio-demographic status of households.Nevertheless, school canteen programs must also
be developed in secondary schools in Cote d'lvoire to improve this performance.
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