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Abstract 

Introduction: The dietary changes and the new lifestyles which occurred in 
low-income countries like Benin resulted in a nutritional transition with its 
burden of overweight and obesity among the child and adolescent population 
who is still suffering from undernutrition. This study aimed to identify the 
factors associated with overweight and obesity in the schools of Parakou in 
2017. Patients and Methods: This research work is a cross-sectional descrip-
tive and analytic study carried out from May to June 2017 in the state-owned 
and private high/secondary schools of Parakou. It focused on a representative 
sample of 730 high school students randomly selected according to the WHO 
two-stage cluster sampling technique. The weight and size of each of the stu-
dents included in the study were measured; and then their body mass index 
(BMI) was calculated. The data related to respondents’ dietary pattern and 
lifestyle were collected. Those data were processed using the software Epi Info 
version 7.2.1. The prevalence ratio (PR) was used to measure associations 
with their confidence interval and the difference was considered significant 
when p < 05. Findings: In total, 730 students were involved in the study, in-
cluding 377 male i.e. a ratio of 1.1. Prevalence of overweight/obesity was es-
timated at 16.2% including 12.5% of overweight and 3.7% of obesity. The 
factors associated with overweight and obesity were female sex, excessive in-
take of sugar-sweetened beverages and drinks, low level of physical activity 
and family history of obesity. Conclusion: A behavior change regarding the 
different contributing factors is necessary to reverse the trends in overweight 
and obesity prevalence in the high/secondary schools in the District of Para-
kou. 
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1. Introduction 

Malnutrition represents a public health concern in the world and particularly in 
developing countries like Benin [1]. There are two forms of malnutrition, namely 
undernutrition understood as shortage or deficit; and overweight/obesity unders-
tood as excess. Some authors consider as double burden of malnutrition the coex-
istence of those two phenomena (undernutrition and obesity). That double burden 
of malnutrition would be the outcome of nutritional transition in poor countries 
[2]. In industrialized countries, it is acknowledged for more than three decades 
that the prevalence of overweight and obesity among children and adolescents is 
growing exponentially and would be associated with their lifestyle and feeding be-
haviors [3]. While in low-income countries undernutrition-related problems are 
not yet solved, the other side of malnutrition arises surprisingly, insidiously and 
persistently; it is overweight and obesity among children and adolescents as 
shown in the literature [4] [5] [6] [7]. The purpose of this study was to identify 
the factors associated with overweight and obesity in the general and vocational 
high/secondary schools of the District of Parakou in 2017. 

2. Material and Methods 
This research work is a cross-sectional descriptive and analytical study carried 
out from May to June 2017 in the state-owned and private secondary/high 
schools of Parakou. The study population consisted of students of govern-
ment-owned and private secondary schools who were present on the day of data 
collection and who gave their free and informed consent. The survey was con-
ducted based on cluster random sampling according to the WHO technique; one 
secondary school was considered as sampling unit. Sample size was calculated 
using the formula of Schwartz [8] and was equal to 720 students [9]. The tools 
used to collect data were SECA mechanical scales, SHORR height gauge and the 
questionnaire for direct interview with students. The dependent variables were 
overweight and obesity. The independent variables were sociodemographic, so-
cioeconomic, anthropometric, genetic (history of family obesity) and behavioral 
(dietary pattern and lifestyle). 

Parents’ socioeconomic status was defined according to types of habitat, pos-
session or not of automotive equipment and possession or not of electrical 
household equipment. Each parameter was graded from 0 to 3. A score lower 
than or equal to 4 meant a low level. It was considered as average when it was 
between 5 and 10. It was high when the score was between 11 and 13. It was very 
high when the score was above 13. 

The body mass index (BMI) which is weight in kg divided by square of the 
size expressed in meter was calculated and referred to the WHO growth chart 
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using the Anthropometric calculator software among students under 19 years of 
age. For instance, students whose BMI was below the 3rd percentile were low 
birth weight; those whose BMI was between the 3rd and 85th percentile were 
normal; the ones whose BMI was between the 85th and 97th percentile were with 
overweight and the ones whose BMI was above the 97th percentile were obese 
[10]. To assess the weight status of students aged 19 years and above, we used 
the data defined by the International Obesity Task Force (IOTF). For instance, 
students were qualified as low birth weight when BMI was below 18.50. Students 
whose BMI was between 18.50 and 24.99 had a normal weight, the ones whose 
BMI was between 25 and 29.99 were with overweight and students whose BMI 
was higher than or equal to 30 were obese [11]. 

Physical activity was assessed using the short version of International Physical 
Activity Questionnaire (IPAQ). Students’ physical activity was assessed accord-
ing to its intensity (low, moderate and high) during the 7 days which preceded 
the survey based on its weekly frequency and its daily duration [12]. 

Entry and processing of data were performed using the software Epi-Info 
7.1.2. The measures of central tendency of the quantitative variables were de-
scribed by calculating averages and their standard deviation. As regards qualita-
tive variables, ratios and proportions were determined. Khi2 test was used to 
compare ratios and proportions; and difference was considered as significant if 
p-value < 0.05. 

Ethical and Professional Considerations 

Data collection had been authorized by the Regional Director of Secondary, 
Technical and Vocational Training for Borgou. It had been also authorized by 
the Heads of secondary schools. Students’ free and informed consent had been 
obtained before any inclusion and involvement. Data confidentiality was main-
tained. 

3. Results 
3.1. Sociodemographic Characteristics of Students Included in the 

Study 

In total, 730 students were involved in the study, including 377 male (51.6%) 
and 353 female (48.4%) i.e. a sex ratio of 1.1. Mean age for students was 16.3 ± 
2.9 years with extremes from 9 to 25 years. Students under 18 years of age were 
the predominant age group with a ratio of 78.22%. Students whose socioeco-
nomic status was average were predominant (55.1%). Table 1 shows the distri-
bution of students according to their sociodemographic characteristics. 

3.2. Prevalence of Overweight and Obesity among the Population 
of Respondent Students 

Prevalence of overweight/obesity was 16.2%, including 12.5% of overweight and 
3.7% of obesity. 
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Table 1. Distribution of students included in the study according to sociodemographic 
characteristics and parents’ characteristics (N = 730). 

 
Population size % 

Sex 
  

Male 377 51.6 

Female 353 48.4 

Age (years) 
  

<18 571 78.2 

≥18 159 21.8 

Type of school attended 
  

Private 183 25.1 

State-owned 547 74.9 

Parents’ socioeconomic status 
  

Low/Average 509 69.7 

High/Very high 221 30.3 

Family history of obesity 
  

Yes 252 34.5 

No 478 65.5 

3.3. Relationship between Overweight and Family &  
Sociodemographic Characteristics of Students 

Students’ sex and family history of obesity were statistically associated with the 
occurrence of overweight respectively with p = 0.0001 and p = 0.0002. Female 
students ran 2.7 times the risk of being with overweight. Table 2 shows the dis-
tribution of students according to their family and sociodemographic characte-
ristics, depending on the presence or not of overweight. 

3.4. Relationship between Obesity and Students’ Family and  
Sociodemographic Characteristics 

Sex, type of school attended, parents’ socioeconomic status and family history of 
obesity were statistically associated with occurrence of obesity respectively with 
p = 0.0018, p = 0.0001, p = 0.0008 and p = 0.0001. Table 3 shows the distribu-
tion of students according to their family and sociodemographic characteristics 
depending on the presence of obesity. 

These two tables show that female gender, history of family obesity, excessive 
consumption of sugary drinks and low exercise levels are associated with over-
weight and obesity among high school and college students in Parakou. 

4. Discussion 

This study shows the real aspects of overweight and obesity in the secondary 
schools of the district of Parakou in 2017; it calls on authorities at all levels as 
well as students’ parents on the urgent need to respond to those health concerns. 
In fact, the prevalences of overweight and obesity were respectively estimated at  
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Table 2. Relationship between overweight and family and sociodemographic characteris-
tics of students from secondary schools of Parakou in 2017. 

 Overweight 

  Yes No  

 Total n % n % RP CI95% p 

Sex       0.0001 

Male 377 26 06.9 351 93.1 1  

Female 353 65 18.4 288 81.6 2.7 [1.7 - 4.1] 

Type of school attended  0.0631 

State-owned 547 61 11.2 486 88.8 1  

Private 183 30 16.4 153 83.6 1.5 [0.9 - 2.2] 

Parents’ socioeconomic status  0.5501 

Low/Average 509 61 12.0 448 88.0 1  

High/Very high 221 30 13.6 191 86.4 1.1 [0.7 - 1.7] 

Family history of obesity 0.0002 

No 478 44 9.21 434 90.8 1  

Yes 252 47 18.7 205 81.3 2.02 [1.4 -2.9] 

Excessive consumption of sugar-sweetened beverages  0.0007 

No 535 80 14.9 455 85.1 1  

Yes 195 11 5.9 184 94.4 2.6 [1.4 - 4.9] 

Food snacking       0.0258 

No 235 20 8.5 215 91.5 1  

Yes 495 71 14.3 424 85.7 1.7 [1.1 - 10.5] 

Level of physical acttivity  0.0021 

Moderate/High 653 73 11.1 580 88.8 1  

Low 77 18 23.4 59 76.6 2.1 [1.3 - 3.3] 

 
12.5% and 3.7%. Although they are relatively low compared to the ones of Eu-
ropean and American countries, these prevalence rates must be substantially re-
duced. Moreover, emergency actions should be undertaken to stem and contain 
the ailment. 

Overweight and obesity were significantly associated with sex. Female stu-
dents were nearly three times at risk for overweight and nearly four times at risk 
for obesity. In most areas of Benin, most of time overweight and obesity affect 
mainly female subjects. This social trend noted arouses scientific curiosity and 
encourages to conduct a thorough investigation. Actually, female subjects are 
more likely to consume sweeter foods and adopt a more sedentary lifestyle; in 
addition, they are physically more inactive compared to men. This may explain 
why women are often mostly affected by excess weight than men in general 
worldwide. Some studies carried out by the Massachusetts Medical Society in the  
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Table 3. Relationship between students and parents’ sociodemographic characteristics 
and obesity. 

 Obesity 

  Yes No  

 Total n % n % PR CI95% P 

Sex       0.0018 

Male 377 06 01.6 371 98.4 1  

Female 353 21 05.9 332 94.1 3.7 [1.5 - 9.1] 

Type of school attended  0.0001 

State-owned 547 10 01.8 537 98.2 1  

Private 183 17 09.3 166 90.7 5.1 [2.4 - 10.9] 

Parents’ socioeconomic status  0.0008 

Low/Average 509 11 02.2 498 97.8 1  

High/Very high 221 16 07.2 205 92.8 3.3 [1.4 - 8.7] 

Family history of obesity 0.0001 

No 478 8 1.7 470 98.3 1  

Yes 252 19 7.5 233 92.5 4.5 [2.0 - 10.1] 

Excessive consumption of sugar-sweetened beverages  0.0208 

No 195 2 1.0 193 99.0 1  

Yes 535 25 4.7 510 95.3 4.55 [1.08 - 19.05] 

Food snacking       0.4776 

No 235 7 2.9 228 97.1 1  

Yes 495 20 4.0 475 96.0 1.35 [0.58 - 3.16] 

Level of physical activity  0.0080 

Moderate/High 653 20 3.1 633 96.9 1  

Low 77 7 9.1 70 90.1 2.96 [1.29 - 6.79] 

 
United States in 2017, by Faye et al. in Senegal in 2011, Lamri et al. in Morocco 
in 2016 and Yessouffou et al. in Benin in 2012 all reported the same observations 
[13] [14] [15] [16] [17]. 

Students whose parents have a high socioeconomic status are three times 
more exposed to obesity than students whose parents have a low socioeconomic 
status. But there was no relationship or association between overweight and so-
cioeconomic status of students’ parents. The risk for excess weight increases with 
socioeconomic status. Low socioeconomic status was a risk factor for excess 
weight in developed countries. However, in developing countries, rather it is 
high socioeconomic status that exposes to risk for excess weight [17]. Lokrou et 
al. in 2008 in Cote d’Ivoire, Regaieg et al. in 2014 in Tunisia and Kouakou et al. 
in Cote d’Ivoire in 2017 confirmed the negative influence of high socioeconomic 
status on excess weight [18] [19] [20]. In developing countries, the financial 

https://doi.org/10.4236/ojped.2020.101005


J. Agossou et al. 
 

 

DOI: 10.4236/ojped.2020.101005 71 Open Journal of Pediatrics 
 

freedom of some wealthy parents facilitates over-nutrition among their children 
who most of the times lead a life without physical activity. Actually, parents with 
high socioeconomic status often make available to their children video games, 
pads and other play material without strenuous physical activity. In addition, 
they put means of transportation like motorcycles and cars at the disposal of 
their children, thus facilitating their physical inactivity. Moreover, globalization 
resulting in releasing information and advertising on refined foodstuffs are all 
elements that adversely influence low-resource countries where overweight and 
obesity are increasingly growing. That is the phenomenon of nutritional transi-
tion: people living even in rural areas and who previously adopted non obeso-
genic dietary pattern and lifestyle, change those natural behaviors to lead a 
“westernized life”. 

In this research work, the students enrolled in private schools were five times 
more exposed to obesity than those enrolled in government-owned schools. This 
is not surprising since parents with high socioeconomic status most often prefer 
to enroll their children in private schools. Faye et al made the same remark ac-
cording to which a high ratio of children with obesity was enrolled in private 
schools in Dakar in 2011 [14]. However, in this study, the occurrence of over-
weight in schools was not associated with the private or public (govern-
ment-owned) nature of the school. In Benin, students enrolled in private schools 
have in general parents wealthier than parents of students enrolled in govern-
ment-owned schools. Therefore, this observation would be closely linked with 
the socioeconomic status of students’ parents. 

In this study, the excessive consumption of sugar-sweetened beverages was 
statistically associated with overweight and obesity, respectively with p-values of 
0.0007 and 0.0208. The role of nutritional factors in the occurrence of over-
weight and obesity has been reported by many authors [21] [22]. Kouéta et al. in 
Burkina Faso in 2011 and Makoutodé et al in Benin in 2017 had reported a simi-
lar result in their studies [23] [24]. As well, (food) snacking was statistically as-
sociated with overweight (p = 0.0258) but it was not statistically associated with 
obesity (p = 0.4776). There is a relatively partial discrepancy between this re-
mark and literature data. For instance, food snacking between regular meals 
would also be involved in the occurrence of overweight [23] [24]. The absence of 
relationship noted between snacking between regular meals and obesity in Pa-
rakou schools may be due to the fact that local students would not snack be-
tween meals to such a degree that they become obese because of snacking beha-
vior. However, students with overweight who were used to practice snacking 
between regular meals are at risk of developing obesity if they do not give up 
that bad eating habit. 

Besides, the low level of physical activity multiplied respectively by two and by 
nearly three the risk for overweight and obesity in the study. These results are in 
accordance with the ones of many other authors such as Kouéta et al. Zedini et 
al. in Tunisia in 2016, Ginoux et al. in France in 2006 [24] [25] [26]. As over-
weight and obesity are caused by a sustained positive energy balance between 

https://doi.org/10.4236/ojped.2020.101005


J. Agossou et al. 
 

 

DOI: 10.4236/ojped.2020.101005 72 Open Journal of Pediatrics 
 

inputs and outputs, physical activity represents a key factor to negate that bal-
ance. The true relationship between obesity and physical activity is difficult to 
discern in cross-sectional studies. Physical inactivity had been seen in many 
subjects with obesity in this study; however, it is difficult for us to know for sure 
whether it is physical inactivity that caused obesity or if it is obesity that led 
student to a sedentary lifestyle. A cohort study on the role of physical activity in 
weight balance may help clarify that phenomenon. 

5. Conclusion 

In brief, female sex, high socioeconomic status, excessive intake of sug-
ar-sweetened beverages, low level of physical activity were factors associated 
with overweight and obesity in the schools of Parakou in 2017. In the light of 
these results, everyone should change his behavior toward the different contri-
buting factors. This will enable us to reverse the trajectory of overweight and 
obesity prevalence in the district of Parakou. It is therefore important to conduct 
an active fight through a prevention programme on the basis of the different 
factors identified, in order to improve the lifestyle of each student in the district. 
This will consist of developing physical activities at school and appropriate nu-
tritional education. 
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