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Abstract
Background: Malnutrition has become a real concern to-
day. It is a pathological condition resulting from the relative 
or absolute deficiency or excess of one or more essential 
nutrients and can occur through either clinical or anthropo-
metric signs or physiological or biochemical analyses.

General objective: The purpose of this study was to deter-
mine the factors associated with and the extent of malnu-
trition in schoolchildren in Cotonou, the main city of Benin 
Republic.

Method: This was a cross-sectional study conducted in July 
2016. It involved data collection regarding food and nutri-
tional knowledge, nutritional habits and practices, physical 
activity level and health status which were obtained using 
survey research. The study took place in four schools from 
the Friendly School of Nutrition Initiative (FNSI) in Cotonou 
and focused on schoolchildren aged from eight to eleven 
(n = 182). Anthropometric data including weight and height 
were collected, BMI indices weight-for age and height-for-
age were calculated, making it thereby possible to assess 
the nutritional status of the schoolchildren. Factors associat-
ed with malnutrition were determined by logistic regression 
(p < 0.05).

Results: From the outcome of this study, 13% of the chil-
dren were wasted; 5% were overweight or obese. The 
proportion of stunting was 5% of which 1% were severely 
stunted. Thirty-four percent (34%) of schoolchildren were 
anemic. Factors associated with wasting in schoolchildren 
were age (OR = 4.99; p = 0.007), gender (OR = 0.36; p = 
0.049) and maternal employment status (OR = 5.58; p = 
0.021). Maternal employment status had a high influence on 
stunting (OR = 7.77; p = 0.033).

Conclusion: It appears that the double burden of malnu-
trition is a reality in Cotonou’s schools and is characterized 
by coexistence of wasting, stunting, overweight and obesity 
in these schoolchildren. Efficient strategies are needed to 
improve the nutritional status of Cotonou’s schoolchildren.
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Introduction
Malnutrition has become a real concern nowadays. 

As a pathological condition resulting from the relative or 
absolute deficiency or excess of one or more essential 
nutrients, malnutrition could be manifested by clinical 
or anthropometric signs, physiological or biochemical 
analysis [1]. Among the vulnerable group, children in 
developing countries who suffer mainly from malnutri-
tion due to deficiency are mostly affected.

Preschool age is a critical period in the development 
of every human being. During this period, malnutrition 
can be prevented, promptly identified and managed or 
corrected before it results into negative outcomes in 
schoolchildren.

However, it has been observed in several studies 
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Methods

Study setting and sampling
This was a cross-sectional study conducted in July 

2016 based on data collected in June 2013. The study 
took place in Cotonou city, which is the largest city in 
Benin Republic. We have 170 state-owned primary 
schools in this city [8]. These schools are organized into 
four school districts. One school was chosen per school 
district in respect of urban and peri-urban settlements 
in the context of the "Friends of Nutrition Schools Ini-
tiative" (FNSI) of the Double Burden of Nutrition (DBN) 
project in Benin (2009-2014). Two state-owned primary 
schools were selected from urban settlements, namely, 
Gbegamey-Sud school and Gbeto-Sud school. Likewise, 
the two state-owned primary schools selected from 
peri-urban settlements were Vedoko school and Akpak-
pa-centre school.

These schools are big complexes composed of sev-
eral arms within the six classes. The Akpakpa-centre 
school is subdivided into six arms of six classes accom-
modating 1800 schoolchildren. The Vedoko School struc-
ture accommodates three arms per class with a total of 
1085 schoolchildren. In Gbeto-sud school each class is 
divided into four arms with 1209 schoolchildren. The 
Gbegamey sud school has five arms per class and a total 
of 1415 schoolchildren.

From each of the four selected schools, schoolchil-
dren were identified by a systematic random sampling 
method. The children were selected from 3rd grade 
pupils to 5th grade pupils (CE1 to CM1) from the list of 
schoolchildren aged 8 to 11 years. The sample size of 
182 schoolchildren, was obtained using the Schwartz 
formula [9], applying a prevalence rate of 11% wasting 
among school-age children obtained from a previous 
study [10] and assuming a non-response rate of 20%. 
The number of schoolchildren allocated per school was 
proportional to the population size of the target school-
age group (8-11 years) available in each school, Akpa-
kpa-Centre (65/630), Gbégamey-Sud (48/425), Vêdoko 
(41/394), Gbéto-Sud (28/366).

Variables
The dependent variable was nutritional status, with 

the following modalities - normal state, wasting, over-
weight and obesity using WHO criteria for BMI-for-age; 
Stunting was identified based on WHO criteria using 
Height-for-Age; micronutrient deficiencies such as ane-
mia was also considered.

Weight and height were measured following WHO 
recommended procedures by employing the SECA elec-
tronic scale (Seca Lena 354/364) for the weight mea-
surements (precision of 100 grams) and SHORR tape 
measure for height measurements [11].

Hemoglobin levels were determined by blood sam-
ple analysis. Following sample collection and homoge-

that malnutrition is a challenge in schoolchildren. In a 
study conducted in Iran involving 695 male students 
aged 12 to 17 years, 25% showed growth retardation, 
signs and symptoms of delayed sexual maturation, sig-
nificant reduction in hemoglobin, blood protein and blood 
albumin, especially in boys of small height [2]. In San-
tal, Puruliya district (West Bengal), India, among 442 
schoolchildren aged 5 to 12 years, 17.9% were stunted, 
33.7% underweight and 29.4% showed symptoms of 
wasting [3]. In Mali, a nutritional survey was conducted 
in 2005 by Sanokho, et al. involving four school groups 
in the urban commune of Ké-Macina. Based on this 
study, they reported that 12.8% of boys and 10.1% of 
girls showed signs of vitamin A deficiency; 22.1% of girls 
and 3.8% of boys had goiter; 33.3% of boys and 27.1% of 
girls showed signs of anemia; 0.8% of children were un-
derweight; 1.98% were thin and 2.6% were stunted [4]. 
A study on the nutritional status of primary school-age 
children in 2013 found that 36%, 20% and 7% of school-
children in Ouagadougou were underweight, thin and 
stunted respectively. In Cotonou, Benin Republic, the 
same study reported lower rate, respectively 7%, 11% 
and 6% [5]. Malnutrition can take an irreversible toll on 
children's physical, psychomotor and cognitive develop-
ment, as well as on school performance and productiv-
ity in adulthood, making it a dreadful condition if it not 
quickly detected and adequately attended to.

Thus, in the long run, school performance is depen-
dent on the individual's nutritional status and feeding 
habit since their childhood, associated with good prac-
tices as far as hygiene, water and sanitation concerned. 
A study conducted in Switzerland revealed an even 
higher prevalence of obesity varying from 5-8%. About 
20% of the children and teenagers were overweight ac-
cording to the study [6]. In 2006, the Regional Health 
Observatory of Languedoc-Roussillon, France observed 
that 14.3% of the children aged 3 to 17-years-old were 
overweight while 3.5% were obese [7].

In Benin Republic, the prevalence of obesity is in-
creasing, and undernutrition is still a major burden, es-
pecially among disadvantaged groups in the population 
[5]. While data on the nutritional status of children un-
der five are available from the Demographic and Health 
Surveys (DHS), few studies have been conducted on the 
nutritional status of school-age children and adoles-
cents. In 2013, a study reported that 15% of schoolchil-
dren were overweight in Cotonou [5]. This shows that 
the two main aspects of malnutrition (undernutrition 
and overnutrition) are found among school children, 
sustaining the existence of double burden of malnutri-
tion in this school environment. Since 2013, no study 
in our opinion has been conducted on the nutritional 
status of schoolchildren. This lack of recent data has led 
us to investigate the current extent of malnutrition and 
the factors associated with it.
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throplus software in order to calculate z-scores of 
body mass indices (BMI) for age and height-for-age. 
STATA 13.0 software was used for data analysis. After 
employing univariate and bivariate tests to search for 
significant associations, logistic regression through a 
step-by-step top-down procedure was used to deter-
mine the predictive factors for the nutritional status 
of schoolchildren.

Results

General characteristics of schoolchildren
Out of 182 schoolchildren recruited into the study, 

52% were boys and 48% girls. The mean age was 9.62 
years with a standard deviation of 1.04 years. Almost 
half (46.7%) of the schoolchildren were fourth grade 
pupils (CE2) while only about 15.9% were in fifth 
grade pupils (CM1). A higher proportion of school-
children (35.7%) came from Apkapka centre school 
situated in an urban area and 22.5% came from the 
Vêdoko’s school in the peri-urban area. The majori-
ty of schoolchildren lived in households of six to ten 
people (54.0%); Seven children came from a house-
hold of more than 10 individuals (3.9%). The house-
hold range was 2 to 40 while the average size was 
6.44 with a standard deviation of 3.33. The socio-eco-
nomic well-being score level was moderate for 38.5% 
of the schoolchildren. (Table 1).

Food and nutritional knowledge of schoolchildren
Regarding food and nutritional knowledge, only 

nization, the assay was performed using a Genius count-
er-counter equipped with a screen, keyboard and 
printer. Results were read off from the display screen. 
Anemia has been diagnosed in schoolchildren with he-
moglobin levels below 11.5 g/dl.

The independent variables in the study were so-
cio-demographic variables, socioeconomic variables, food 
and nutrition knowledge, nutritional habits and prac-
tices, physical activity level, and health status. The so-
cio-economic well-being score computed form socio-
economic variables was recoded to tertiles: High (3rd 
tertile), medium (2nd tertile) and low (1st tertile). Food 
and nutritional knowledge was explored using a ques-
tionnaire. Pictures of several food groups were showed 
to schoolchildren after which they were requested to 
make choices regarding which foods “to eat most of-
ten”, “to avoid most often”, “which provides a high en-
ergy intake”, “which the body uses to build muscles”, 
“which better protects the body from disease”. A food 
and nutritional knowledge score was computed and re-
coded into tertiles. Eating habits and lifestyle practices 
were collected and treated in the same manner. Malaria 
was diagnosed by observing thick blood smears, sickle 
cell disease by hemoglobin electrophoresis, and para-
sites in stool samples. Physical activity and sedentary 
practices were assessed using a validated questionnaire 
of the International Atomic Energy Agency (IAEA) [12]. 
They were measured in terms of type of activity and fre-
quency and categorized into tertiles “not very active”, 
“moderately active” and “very active”.

Anthropometric data were exported to WHO An-

Table 1: Characteristics of schoolchildren and their nutritional 
status.

Variables Frequency Percentage

Age

8-years-old 31 17.0

9-years-old 53 29.1

10-years-old 52 28.6

11-years-old 46 25.3

Gender

Female 88 48.4

Male 94 51.6

Household size

1 to 5 73 40.1

6 to 10 102 56.0

> 10 7 3.9

Level of socio-economic well-
being bbbbbbeingbeing

Low 62 34.1

Medium 70 38.4

High 50 27.5

Level of food and nutrition 
Knowledge

Low 90 49.4

Medium 40 22.0

High 52 28.6

Level of nutritional habits and 
practices

Low 82 45.1

Medium 59 32.4

High 41 22.5

Type of activity during break 
time the last seven days

Remained seated 48 26.5

Wandered around the area 23 12.6

Run or play a little bit 47 25.8

Run or and play a little bit 31 17.0

Run and play most of the time 33 18.1

Frequency of activity just 
after school by being very 
active during the last seven 
days
None 33 18.1

https://doi.org/10.23937/2643-4512/1710036
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An assessment of the eating and nutritional habits 
and practices of schoolchildren revealed that 65.4% to 
67.6% of children consumed fruit and vegetables during 
the week preceding the survey. No child surveyed slept 
without an evening meal. Half of the children ate with 
their families and 33% ate in front of the television. The 
Food and Nutrition Habits and Practices score showed 
that 45% of schoolchildren have poor food and nutri-
tion habits and practices. In terms of physical activity, 
most of the schoolchildren surveyed walked to their 
schools (74.2%); 38.5% watch TV only during weekends 
as shown in Table 1.

Health and Nutritional status of schoolchildren
Table 2 shows that the thick blood smears collect-

ed were positive in 62.6% of cases, meaning that these 
schoolchildren were carriers of malaria parasite. Thirty 
four percent (34%) of schoolchildren had anemia; 24% 
of the children had S or C sickle cell trait and 2% of chil-
dren had SS or SC sickle cell disease. Intestinal parasit-
osis (ascaris) was found in only one female schoolchild, 
aged nine years.

Most of the children had a normal BMI for nor-
mal age (82%). Wasting was the most common disor-
der encountered (13%), followed by overweight and 
obesity in 5% of children. Moderate stunting was ob-
served in 5% of children and severe stunting in 1%.

Factors associated with the nutritional status of 
schoolchildren (Logistic regression model)

Factors associated with wasting: Factors associated 
with leanness in univariate analysis at 20% threshold 
were: Gender, school class, age, mother's occupation, 
home powered to electricity, level of food and nutri-
tional knowledge, fruit consumption, cooking with char-
coal, radio ownership and malaria infestation. Wasting 
was observed twice as much in boys than in girls (8% in 
girls and 17% in boys).

Based on the multivariate model, (Table 3), girls were 
at a lower risk of developing wasting than boys (OR = 
0.36 CI 95%: 0.13, 0.99). The probability of having wast-
ing increased with the age of the schoolchild (OR = 4.99, 
CI 95%: 1.56, 15.93). Schoolchildren whose mothers 
were unemployed were 5.58 times more likely to be 
thin (p = 0.021).

Factors associated with stunting: Boys are more 
likely to be stunted than girls (6.4% versus 5.7%). The 
variables associated with stunting at the 20% threshold 
were: choice of protective food group, response to the 
question "daily consumption of fruits and vegetables 
protects the body", mother with a profession, father 
with a profession. Adjusted for the other variables in 
the model, Table 4 shows that children from mothers 
without a profession had a higher probability of stunt-
ing compared to children from mothers with a profes-
sion (OR = 7.77, CI 95%: 1.18-51.19).

two schoolchildren replied that the consumption of 
sweets, food and sweetened drinks was unhealthy 
(1.1%); 94.5% indicated that practicing sport every 
day was beneficial to their health. The knowledge 
score divided into tertiles showed that half of the 
schoolchildren had a low level of food and nutritional 
knowledge.

Schoolchildren's eating habits and lifestyle prac-
tices

Once in a while 56 30.8

2-3 times 78 42.9

4 times 7 3.8

5 times or more 8 4.4

Mode of transport for the 
school
Car/motorcycle 7 3.8

Foot 135 74.2

All of the above 40 22

Frequency TV of watches

Every day 50 27.5

Most days of the week 62 34.1

Only on weekends 70 38.4

Table 2: Health and nutritional status of schoolchildren.

Variables Frequency Percentage

Malaria parasitemia
Negative 67 36.8

Positive 115 63.2

Hemoglobin level

No anemia 120 65.9

Anemia 62 34.1

Electrophoresis of 
hemoglobin

Hb AA 134 73.6

Hb AS/AC 44 24.2

Hb SS/SC 04 2.2

Intestinal parasitosis
Parasitosis (Ascaris) 01 0.6

No parasitosis 181 99.4

BMI for age
Normal 149 81.9

Emaciation 24 13.2

Overweight/Obesity 9 04.9

Height for age

Normal 171 93.9

Moderate growth retardation 9 4.9

Severe growth retardation 2 1.2
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gou in 2013 [13]. Higher rates were observed in Nigeria 
(14.2%) [16] and India (54.11%) [17]. In contrast, Sanok-
ho, et al. found only 2.6% of schoolchildren were affect-
ed by stunting in the same country [4]. In Bangladesh 
11.8% of schoolchildren were stunted in a study involv-
ing 8 to 12 year old children from 110 schools [18]. The 
differences observed may be due to the different meth-
ods used.

Overweight and obesity: The rate of overweight 
and obesity detected was 5%. This rate is only valid for 
children who attended public schools. This rate could 
be higher if private schools had been included in the 
study because it is expected that most children in these 
schools come from families who are better placed fi-
nancially compared to those in public schools. A similar 
rate (4.58%) was reported in 2010 from a study involv-
ing urban schools in Togo [19]. Lower rates (1.7%) were 
reported in 2009 by the pilot study in FNSI schools in 
Cotonou [20] and Burkina-Faso (2.3%) [13]. Higher val-
ues were reported respectively 15% in Cotonou by La-
tour, et al. [5], 9% in Marrakech [10], 8.7% in Rabat [21], 
12.4% in Cameroon [15] and 10.8% in Libreville [22]. The 
differences noted between the rates found could be re-
lated to the sample size as ours was relatively smaller.

Factors associated with nutritional status
Factors associated with malnutrition due to de-

ficiency (Wasting and Stunting): Emaciation affected 
twice as many boys (17%) as girls (8%). The female sex 
was significantly more protected against thinness than 

Factors associated with overweight: The variables 
associated with being overweight at the 20% thresh-
old were gender, age, sweetened beverage consump-
tion and knowledge on the health-promoting effect of 
fruit and vegetables. The prevalence of overweight was 
higher among girls than boys (8% versus 2.1%). After a 
descending step-by-step introduction procedure was 
applied, none of the variables selected in the univariate 
analysis were associated with overweight.

Discussion

Prevalence of malnutrition in its different forms

Wasting: The prevalence of wasting among the 
schoolchildren in this study (13%) is not far from the 
rate reported by Latour, et al. (11%) who conducted an 
earlier study in the same town of Cotonou in 2013 [5]. 
The rate from this present study is also similar to that 
from a study conducted in an urban area in Burkina-Fa-
so (13.7%) in 2013 [13]. Higher rates were observed in 
Ivory Coast (39%) in 2012 [14]. In contrast, lower val-
ues were reported in 2005 in the urban township of 
Ke-macina (1.98%) in Mali [4] and in Cameroon (9.5%) 
[15]. Difference in study methods might explain the ob-
served differences.

Stunting: Rate of stunting was 6% in this study, with 
5% moderate stunting and 1% severe stunting. Simi-
lar findings were reported in Cotonou (6%) and 7% in 
Ouagadougou [5]. These rates are slightly lower than 
the one reported by Dabone, et al. (8.8%) in Ouagadou-

Table 3: Factors influencing wasting in the logistic regression model.

 Adjusted Odds Ratio (OR) 95% CI p-value
Gender

Male 1

Female 0.36 [0.13;0.99] 0.049*

Age
[8-9 years old] 1

[10-11 years old] 4.99 [1.56;15.93] 0.007*

Mother with a profession
Yes 1

No 5.58 [1.29;24.11] 0.021*

*p-value < 0.05.

Table 4: Factors influencing stunting in the logistic regression model.

 Adjusted Odds Ratio (OR) 95% CI p-value

Mother with a profession
Yes 1

No 7.77 [1.18;51.19] 0.033*

Eat daily fruits and vegetables 
Yes

1

No 4.43 [0.99;19.73] 0.051

Don't know 5.64 [0.83;38.20] 0.076

*p < 0.05.
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The health condition of schoolchildren was charac-
terized by a high prevalence of malaria parasitaemia 
(62.6%), the presence of AS or AC haemoglobinopathy 
features (24%) and anemia (34%). These factors should 
not be overlooked bearing in mind the vicious cycle of 
malnutrition and infections. The observed malaria in-
fection rate is close to that observed in Nigeria (58.9%) 
[30], but significantly higher than those found by other 
authors in Tanzania (5.4%) [32] and Rwanda (3.2%) in 
2008 [33].

The prevalence of anemia is the same as stated by 
Osei, et al. (36%) [34]. Higher rates had been report-
ed in Burkina Faso 40.4% [27]. The observed differ-
ences could be attributed to the assay method used. 
Hemocue was used in Tanzania whereas blood count 
was used in this study. Lower rate was reported in 
Morocco (12.2%) by Hioui, et al. [35]. This low rate 
can be explained by the Moroccan government's ef-
forts to combat anemia in schools and also by the 
threshold considered in defining anemia (12.5 g/dl), 
whereas in this study the threshold value considered 
was lower (11.5 g/L), the former could underestimate 
the proportion of anemic children. The prevalence of 
intestinal parasitosis (0.55%) in this study was quite 
low compared to some other studies reporting 27.9% 
and 22.7% of intestinal parasitosis in schoolchildren 
respectively [35].

In addition, maternal employment status in this study 
predicted stunting 7.77 times and thinness 5.58 times. A 
similar observation was reported that stunting and thin-
ness were higher in mothers with no or non-formal jobs 
than in mothers with formal jobs. Arage, et al. report-
ed a positive association for stunting (5.27 times) but a 
negative association for thinness [36].

Factors associated with overweight: No factors 
were associated with overweight in this study. How-
ever, the study found that 8% of girls compared to 
2.1% of boys were overweight, a trend observed in 
several African countries. Manyanga, et al. found that 
girls had a higher prevalence of overweight among 
school-going adolescents in five African countries, 
including Benin, than boys [37]. The same observa-
tion was made by Muthuri, et al. among children and 
youths within school-age in sub-Saharan Africa [38].

On the other hand, a higher prevalence of over-
weight among boys 3.7% and 1.4% among girls has 
been reported among children attending public 
schools in the city of Rabat, Morocco [10]. This dif-
ference can be attributed to the heterogeneity of 
the criteria used to classify overweight and obesity. 
Nevertheless, overweight and obesity were much 
more prevalent among younger schoolchildren, as 
5.9% compared to 4.1% in this study. The study by 
Manyanga, et al. showed that overweight was more 
common among young adolescents under 12 years of 
age and decreased with age [37].

the male sex (OR = 0.36). The same observation was 
made by a study in Egypt which also found that more 
boys (3%) were thin compared to girls (2.2%) [23]. The 
increase in body fat in girls at the onset of puberty 
might explain this observation, as reported by Eto, et al. 
who stated that correlations between BMI and body fat 
depend on age, sex and pubertal stage [24]. In addition, 
boys are often more active than girls, who become less 
active as they make the transition from childhood to 
teenage years. Indeed, according to a Canadian study, 
only 4% of girls versus 9% of boys had achieved recom-
mended levels of daily physical activity [25]. Between 
the ages of 5 and 12, 56% of girls were not sufficiently 
active and 70% were not active during adolescence [26].

It was also observed in this study that schoolchil-
dren aged 10-11 years were five times more likely to 
be underweight than younger children aged 8-9 years. 
In contrast, Dabone, et al. found that schoolchildren 
aged 5-9 years were thinner than their elders [27].

Age was not detected as a risk factor for stunting in 
the current study. However, growth retardation was 
observed in 4.8% of 8-9-year-old compared to 7.1% 
of 10-11-year-old. This confirms the fact that stunting 
tends to increase with age [28], although this trend is 
most prevalent in preschool children, i.e. those under 
six.

Gender was not identified as a risk factor for stunting 
in this study, although, 6.4% of boys were stunted com-
pared to 5.7% of girls. The predominance of the male 
sex has been confirmed by several African studies in Ni-
geria and Turkey [28,29]. In contrast, female predomi-
nance has been reported elsewhere [3].

Although household size has not been identified 
as a risk factor for malnutrition, it should be noted 
that big household size exposes children to malnutri-
tion [24]. Indeed, when the number of individuals in 
a household increases, food needs will increase and 
the food supply for schoolchildren, especially the old-
er ones, is compromised [30]. The situation is worse 
in households with low socio-economic status.

In this study, 54.0% of children came from house-
holds of six to ten people and 3.9% from households 
with more than 10 children. Most of these schoolchil-
dren also came from households with a low (34.1%) or 
middle (38.4%) socio-economic status. It should also 
be noted that half of the schoolchildren had a low level 
of food and nutritional knowledge and 45% had poor 
food and nutritional habits and practices. These inade-
quate practices mainly concerned skipping of breakfast 
by majority of schoolchildren and the low consumption 
of fruit and vegetables. Only 28% of schoolchildren ate 
breakfast before going to school, 14.8% brought lunch 
boxes to school. These figures corroborate the study by 
Koo, et al. who found that only 22% of Kuala Lumpur 
schoolchildren consumed breakfast on a regular basis 
[31].

https://doi.org/10.23937/2643-4512/1710036
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and the associated factors among schoolchildren in 
Cotonou. Both forms of malnutrition were identified, 
namely deficiency malnutrition (acute malnutrition, 
chronic malnutrition, micronutrient deficiency, i.e 
anemia) and overload malnutrition (i.e. overweight 
and obesity). This situation of double burden of mal-
nutrition coexisted with a high prevalence of malaria 
parasitemia, contributing therefore to the vicious cir-
cle of malnutrition.

The factors associated with the debilitating nutrition-
al status of schoolchildren were age, gender, and mater-
nal employment status. However, nutritional knowledge, 
nutritional practices and physical activity also need to be 
enhanced in order to improve the nutritional status of 
schoolchildren.
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