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ABSTRACT 
 

Background: Overweight and obesity during adolescence are a worldwide public health concern, 
due to their potential impact on health and their increasing frequency. Dietary habits such as 
overconsumption of energy-dense foods combined with low levels of physical activity are the main 
causes.  
Objective: The aim of this study was to assess the impact of adolescents' dietary and lifestyle 
habits on the prevalence of overweight and obesity.  
Methodology: This was a descriptive cross-sectional study of pupils aged 11 to 17 in lower 
secondary schools in the Niamey Urban Community. Anthropometric parameters were measured 
for each pupil, and a questionnaire was completed concerning dietary habits, level of physical 
activity and lifestyle. Results were analyzed using Epi info software version 7.2.5.0.  
Results: The prevalence of obesity differed significantly between the sexes. 2.86% in boys versus 
5.95% in girls (p < 0.05). The three main meals of the day, morning snack and afternoon tea, were 
respectively provided for 83.24% of pupils for breakfast, 95.06% for lunch, and 91.90% for dinner. 
Among the pupils, 37.85% travelled to school by car or motorcycle; 60% practised a sport. The 
prevalence of overweight and obesity was 11.00% and 1.4% respectively. The majority of students 
had a sleep time of between 5-8 hours (80.24) per day, significantly so (p<0.05).  
Conclusion: With regard to eating habits, around 10% consumed offal every day, with a significant 
link (p<0.05). These results justify awareness-raising activities among pupils, and the involvement 
of parents and teachers in strategies focusing on food hygiene and sport. 
 

 
Keywords: Adolescents; obesity; overweight; commune; prevalence; Niamey. 
 

1. INTRODUCTION  
 

Africa's nutritional situation is currently marked 
by the triple-burden phenomenon of malnutrition 
[1]. On the one hand, malnutrition due to 
deficiency and hidden hunger, which have been 
present for years and constitute priority areas in 
the development of nutrition policies, and on the 
other, malnutrition due to excess, which is 
becoming increasingly prevalent in low- and 
middle-income countries.  
 

Indeed, it is not uncommon to observe 
undernutrition, hidden hunger and obesity 
simultaneously in the same country, community 
or even family [2]. In developing countries, non-
communicable diseases such as obesity and 
overweight have become a major public health 
challenge, following the example of developed 
countries, particularly in urban areas [3].  
 

Globally, the prevalence of obesity almost tripled 
between 1975 and 2016. In 2016, more than 1.9 
billion adults aged 18 and over were overweight, 
of whom more than 650 million were obese. 
Globally, around 13% of the world's adult 
population (11% of men and 15% of women) 
were obese in 2016 [4]. The obesity pandemic 
and its upward trend do not only concern adults; 
children are also victims [5]. 
 

In 2004, an estimated 170 million children under 
the age of 18 were overweight worldwide [6]. In 

2016, more than 340 million children and 
adolescents aged between 5 and 19 were 
overweight or obese [2]. Between 1975 and 
2016, the prevalence of overweight and obesity 
in children and adolescents aged 5 to 19 had 
risen from just 4% to just over 18% [2]. Over 75% 
of overweight children lived in developing 
countries and 25% in developed countries. 
 

The determinants of obesity are multiple and 
their interaction complex [7,8,9]. However, 
energy imbalance between calories consumed 
and expended is the fundamental cause [10,11]. 
Globally, there is an increase in the consumption 
of energy-rich foods coupled with an increase in 
the lack of physical activity due to the 
increasingly sedentary nature of many forms of 
work, changing modes of transport and 
increasing urbanization [2]. Adolescence is a 
critical period for abnormal weight gain [12]. 
Adolescents are subject to eating behavior 
problems because they are growing and have 
increasing nutritional needs [13]. In addition, 
adolescents enjoy increasing levels of 
independence and spend more time away from 
their families, making them highly susceptible to 
obesogenic behaviors [11] such as higher 
consumption of energy-dense foods coupled with 
the promotion of a more sedentary lifestyle 
[14,15]. Sedentary behaviors are activities with 
low energy expenditure [16]. These include 
watching TV, using a computer, sitting during a 
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transit ride, playing video games, using mobile 
devices and tablets, etc. [17,18]. Numerous 
studies have examined sedentary behaviors in 
adolescents, particularly watching TV and/or 
spending excessive time in front of a screen, and 
have shown them to be associated with the 
consumption of unhealthy foods [15,19,20]. An 
inverse association has also been identified with 
the consumption of healthy foods such as fruit 
and vegetables [21]. Undesirable eating habits 
such as eating highly processed and calorie-rich 
foods between meals, drinking sugary drinks, 
skipping breakfast, increased consumption of 
sweet and salty snacks and decreased 
consumption of fruit and vegetables and like 
were associated with an incidence of obesity                   
in children and adolescents [22,23,24]. 
Excessive snacking can also lead to excessive 
calorie consumption, which in turn can lead to 
obesity [25]. The findings show that the 
consumption of energy-dense foods with low 
nutritional value and screen time act 
synergistically and are directly associated with 
overweight. 
 
In sub-Saharan Africa (SSA), the combined 
prevalence of overweight and obesity ranges 
from 2% to 54% in 20 countries, and is 
increasing at an alarming rate [26]. The number 
of overweight or obese children has almost 
doubled since 1990, from 5.4 million to 10.3 
million [27]. This is worrying as adolescents 
represent the largest population group and 90% 
of them live in low- and middle-income countries 
[28]. Overweight and obesity in children are 
associated with a significant reduction in quality 
of life [29,30,31,32], and morbidity and mortality 
risks are increased in subjects who have been 
overweight in adolescence, even in those who 
will return to a normal weight in adulthood [33]. 
Adolescence is a vulnerable period of sensitive 
transition, when life choices have a lasting 
influence on health in adulthood [34]. It is 
increasingly recognized as a crucial period for 
optimizing the health and well-being of current 
and future generations [35,36]. This period of 
adolescence therefore deserves special attention 
in a policy to prevent nutrition-related health risks 
[34].  
 
To achieve this, particular attention needs to be 
paid to identifying risk factors for obesity in 
adolescents, such as sedentary lifestyles and 
food consumption. Although obesity is a major 
public health problem, few studies have been 
carried out, hence the interest of the present 
study, which has the following objectives: 

1.1 General Objective 
 
To study the eating habits and lifestyles of 
adolescents. 
 

1.2 Specific Objectives 
 

- Determine the prevalence of overweight 
and obesity;  

- Evaluate the habits and behavior of 
adolescents;  

- Assess adolescents' level of knowledge 
about obesity. 

 

2. MATERIALS AND METHODS 
 

1. Type of Study: This was a descriptive 
cross-sectional study involving a 
representative sample of adolescents over 
a 3-month period from April 1 to June 30, 
2021 in Niamey, the capital of Niger. The 
study was carried out in accordance with 
the recommendations of the Declaration of 
Helsinki and received the approval of the 
regional secondary education authorities 
and the school councils. Informed consent 
had been obtained from the students. 

2. Study Population: The city of Niamey is 
subdivided into 5 communal districts. The 
study involved male and female students in 
public and private secondary schools in 
these districts. This was a cluster survey. 
First, the communes were selected at 
random. In each commune, 10% of the 
schools were selected. In each selected 
school, all classes were enrolled. In each 
selected school, all classes were enrolled. 
In each class, 10% of pupils were selected. 
A total of four hundred and twenty (420) 
pupils were enrolled. 

 

2.1 Data Collection 
 
2.1.1 Description of protocol 
 

All anthropometric measurements and data 
collection were carried out with the collaboration 
of supervisors, colleagues and some physical 
education teachers. 
 
2.1.2 Measurement of anthropometric 

parameters 
 

Weight (in kg) was measured to the nearest 0.1 
kg using a hand-held scale (Seca 709), between 
8 a.m. and midday, in lightly clad, barefoot 
subjects.  
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Height was measured to an accuracy of 0.5 cm 
using a wall-mounted height gauge, on subjects 
with their feet flat on the floor, backs, buttocks 
and heels pressed against the vertical board of 
the height gauge, and the head placed in a 
horizontal position so that the line of vision was 
perpendicular to the body.  
 
Body mass index (BMI) was calculated by 
dividing body weight in kilograms by height in 
meters squared BMI=Weight/Height² (kg/m²) 
[37]. The body mass index (BMI) was used as a 
criterion for assessing students' nutritional status. 
To assess pupils' weight status, the BMI 
thresholds for age used are those recommended 
by the WHO for children aged 05 to 19. The 
overweight threshold is >+1 standard deviation, 
the obese threshold >+2 standard deviations and 
the underweight threshold < -1 standard 
deviation from the median. These z-score 
thresholds correspond to the 85th, 97th and 
15.9th percentiles, respectively [38,4]. 
 
Included in the study were all regularly enrolled 
students in the 2020-2021 school year, aged 11 
to 17, who had agreed to participate in the study. 
Students absent on the day of the survey and 
those aged <11 or > 17 were excluded from the 
study. Waist circumference (WC) was measured 
in cm with a non-elastic tape measure applied at 
a point intermediate between the questionnaire. 
 
A questionnaire was completed directly by the 
students. 
 
Data were collected using a pre-tested, 
anonymous questionnaire. They covered 
anthropometric measurements, socio-
demographic characteristics, physical inactivity, 
nutritional knowledge and eating habits. The 
latter covered the frequency with which the main 
meals (breakfast, snack, lunch, afternoon tea 
and dinner) were eaten during the day. A 
sedentary lifestyle was assessed in terms of 
physically inactive occupations and after-school 
physical activity, the means of transport used to 
get to school, and sports participation. Nutritional 
knowledge was assessed by offering students 
three meal menus and three breakfast menus. 
Nutritional knowledge was assessed by offering 
students three meal menus and three breakfast 
menus. The three meal menus consisted of: 
menu 1 = salad + roast chicken + rice + cheese 
+ fruit; menu 2 = egg + mayonnaise + steak + 
French fries + plain yoghurt + cream cake; menu 
3 = merguez + pasta with cheese + fruit yoghurt 
+ chocolate cake. Students should identify the 

menu that makes them put on the most weight 
(menu 2).  
 
The breakfast menus consisted of: menu 1 = 
bowl of chocolate milk + croissants + glass of 
orange juice; menu 2 = bowl of milk + slice of 
bread + butter + jam + 1 piece of fruit; menu 3 = 
bowl of chocolate cereal + cookies or cakes + 
banana + glass of orange juice. They had to 
choose the healthiest one (menu 2). 
 

2.2 Statistical Analysis 
 
Word 2010 was used for text input. Data 
recording and analysis were performed using 
Excel 2010, Stata 12 and Epi info version 
7.2.5.0. Then, a uni- and bi-variate analysis was 
performed for an in-depth study of the data. The 
chi-square test will be used to serve and 
compare variables; the confidence interval will be 
95%, p value 0.05 to have a significant test. 
 

3. RESULTS 
 
This was a descriptive cross-sectional study 
involving 420 pupils from 16 public and private 
schools in Communal Arrondissements I and II of 
the Niamey urban community. Demographic and 
anthropometric data weight (in kg) was assessed 
to the nearest 0.1 kg using a hand-held scale 
(Seca 709), between 8 a.m. and midday in lightly 
clothed, barefoot subjects.  
 
Height was measured to an accuracy of 0.5 cm 
using a wall-mounted height gauge, on subjects 
with their feet flat on the floor, backs, buttocks 
and heels pressed against the vertical board of 
the height gauge, and the head placed in a 
horizontal position so that the line of vision was 
perpendicular to the body.  
 

Body mass index (BMI) was calculated by 
dividing body weight in kilograms by height in 
meters squared BMI=Weight/Height² (kg/m²) 
[37]. The body mass index (BMI) was used as a 
criterion for assessing students' nutritional status. 
To assess pupils' weight status, the BMI 
thresholds for age used are those recommended 
by the WHO for children aged 05 to 19. The 
overweight threshold is >+1 standard deviation, 
the obese threshold >+2 standard deviations and 
the underweight threshold < -1 standard 
deviation from the median. These z-score 
thresholds correspond to the 85th, 97th and 
15.9th percentiles, respectively [38,4]. Included 
in the study were all regularly enrolled students 
in the 2020-2021 school year, aged 11 to 17, 
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who had agreed to participate in the study. 
Students absent on the day of the survey and 
those aged <11 or > 17 were excluded from the 
study.  
 
Waist circumference (WC) was measured in cm 
with a non-elastic tape measure applied at a 
point intermediate between the lower edge of the 
rib cage and the iliac crest, at the end of a 
normal exhalation.  
 

3.1 Questionnaire 
 
A questionnaire was completed directly by the 
students. 
 
Data were collected using a pre-tested, 
anonymous questionnaire. They covered 
anthropometric measurements, socio-
demographic characteristics, physical inactivity, 
nutritional knowledge and eating habits. The 
latter covered the frequency with which the main 
meals (breakfast, snack, lunch, afternoon tea 
and dinner) were eaten during the day. A 
sedentary lifestyle was assessed in terms of 
physically inactive occupations and after-school 
physical activity, the means of transport used to 
get to school, and sports participation. Nutritional 
knowledge was assessed by offering students 
three meal menus and three breakfast menus. 
Nutritional knowledge was assessed by offering 
students three meal menus and three breakfast 
menus. The three meal menus consisted of: 
menu 1 = salad + roast chicken + rice + cheese 
+ fruit; menu 2 = egg + mayonnaise + steak + 
French fries + plain yoghurt + cream cake; menu 
3 = merguez + pasta with cheese + fruit yoghurt 
+ chocolate cake. Students should identify the 
menu that makes them put on the most weight 
(menu 2). 
 
The breakfast menus consisted of: menu 1 = 
bowl of chocolate milk + croissants + glass of 
orange juice; menu 2 = bowl of milk + slice of 
bread + butter + jam + 1 piece of fruit; menu 3 = 
bowl of chocolate cereal + cookies or cakes + 

banana + glass of orange juice. They had to 
choose the healthiest one (menu 2). 
 

3.2 Statistical Analysis 
 
Word 2010 was used for text input. Data 
recording and analysis were performed using 
Excel 2010, Stata 12 and Epi info version 
7.2.5.0. Then, a uni- and bi-variate analysis was 
performed for an in-depth study of the data. The 
chi-square test will be used to serve and 
compare variables; the confidence interval will be 
95%, p value 0.05 to have a significant test. 
 
This was a descriptive cross-sectional study 
involving 420 pupils from 16 public and private 
schools in Communal Arrondissements I and II of 
the Niamey urban community.  
 
3.2.1 Demographic and anthropometric data 
  
Table 1 shows the anthropometric characteristics 
of the study population. Of the 420 pupils 
enrolled, 45.95% (193) were girls, with a sex 
ratio (Boys/Girls) of 0.85. The average age of the 
students was 14.84±1.49 years. It ranged from 
11 to 17 years. No significant difference was 
found between the average age of boys and girls 
(p = 0.59). Average weight was 47.69±13.71 kg. 
The mean weight of girls (49.66±13.57) was 
significantly higher than that of boys 
(46.01±13.62) (p=0.0063). Average height was 
fairly consistent between the sexes, at around 
152 cm (p=0.94). The shortest height (1.16 m) 
was measured in girls, and the tallest height 
(1.87 m) in boys.  
 
The mean BMI-for-age was 20.26 ± 4.59 kg/m2. 
The mean BMI for girls was 21.20 kg/m2, higher 
than that for boys, 19.46 kg/m2 (p = 0.0001). It is 
higher than that of boys19.46 kg/m2 (p = 0,0001). 
 
Table 2 shows the distribution of body mass 
index in the study population. The prevalence of 
obesity is around 9%, overweight 10.5% and 
underweight 17%.  

 
Table 1. Anthropometric characteristics (expressed as mean-standard deviation) of the study 

population 
 

Parameters Total (N = 420) Girls (N=193) Boys (N=227) P 

Age (years) 14.84±149 14.79 ± 1.42 14.87±1.54 0.5901 
Weight (kg) 47.69±13.71 49,66 ± 13.57 46.01 ±13.62 0.0063 
Size (m) 1.52±0.11 1,52 ± 0.91 1.52±0.13 0.9447 
IMC (kg/m2) 20.26±4.59 21,20 ± 5.29 19.46±3.73 0.0001 

The number in brackets indicates the number of subjects 
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Table 2. Percentage distribution of body mass index (BMI) in the study population 
 

Parameters Under Weight 
%(N) 

p Normal 
%(N) 

p Overweight 
%(N) 

p Obesity 
%(N) 

p Total 

Female  15.02(29)  
0.40 

59.07(114)  
0.004 

12.95(25)  
0.12 

12.95(25)  
0.005 

45.95(193) 
Male  18.06(41) 68.28(155) 8.37(19) 5.28(12) 54.05(227) 
Total 16.66(70)  64.04(269)  10.47(44)  8.80(37)  100(420) 

The number in brackets indicates the number of subjects 

 
Table 3. Distribution of students' weight status according to physical activity, means of transport used and sleep time 

 

Parameters Under weight %(N) Normal %(N) Overweight %(N) Total %(N) Probability 

Outdoor sport 

Yes 14.28(39) 65.87(166) 18.65(47) 60.00(252)  
0.60 No  18.45(31) 61.30(103) 20.23(34) 40.00(168) 

Means of transport 

On foot 
Yes 16.25(39)  62.08(149) 21.66 (52) 57.14(240)  

0.36 No 17.22(31) 66.66(120) 16.11(29) 42.85(180) 

By car/bike/bus 

Yes 17.31(31) 66.48(119) 16.20(29) 42.61(179)  
0.38 No 16.18(39) 62.24(150) 21.57(52) 62.14(241) 

Sleeping time 

< 7h 19.48(15) 64.93(50) 15.58(12) 18.33(77)  
0.56 ≥ 7h 16.03(55) 63.84(219) 20.11(69) 81.66(343) 

The number in brackets indicates the number of subjects 
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The distribution of weight status by gender 
shows that there are significantly more boys                
with adequate weight status than girls                
(p=0.004), while on the other hand there are 
around twice as many obese girls as boys 
(p=0.005). In fact, the prevalence of overweight 
was 12.95% among girls and 8.37% among 
boys, and that of obesity 12.95% and 5.28%, 
respectively. 
 
Table 3 shows the distribution of students' weight 
status according to sport practice, means of 
transport used and sleep time. The results                  
show that 60% of the pupils in the study declared 
that they practised sport outside physical 
education classes, of whom 18.65% were 
overweight. In addition, 42.61% of pupils used 
some form of transport (motorcycle, car or                 
bus), 66.48% of whom were normo-weight, 
16.20% overweight and 17.31% underweight. 
The mode of transport appears to have no 
significant influence on the child's overweight 
(p>0.05).  
 
Concerning sleep time, almost 81.66% of pupils 
slept more than 7 hours a day, while the 
remainder (18.33%) slept less than 7 hours. Of 
these, 15.58% of overweight adolescents slept 
less than 7 hours a day. No significant 
relationship was found between sport, means of 
transport, sleep time, overweight and obesity 
(p>0.05).  
 
Table 4 shows the distribution of weight status 
weight status of students according to different 
food intakes. Approximately 83% of students 
regularly eat breakfast, while over 16% do not.do 
not eat breakfast. Nearly ¼ of overweight 
students do not eat breakfast. Lunch and dinner 
are eaten regularly by 91.90% of students, of 
whom 20% who eat lunch are overweight, and 
18.91% for dinner. They are respectively 60.5% 
take a snack and 67% a snack. No association 
was found between BMI distribution and food 
intake food intake (p>0.05). 
 
Table 5 shows the distribution of students' weight 
status according to the number of meals 
consumed. Nearly three-quarters of adolescents 
(70.95%) ate more than 3 meals a day. Among 
those who were overweight, 74.07% ate more 
than 3 meals a day.  
 
Table 6 shows the nutritional knowledge of 
schoolchildren according to their weight status. 
Menu 2, the most fattening menu, was identified 

by a total of 29.28% of students. Of these, 
21.13% were overweight. Menus 1 and 3 were 
cited by 50% and 20.71% of students 
respectively. Menu 2 is the healthier breakfast 
menu.  
 
Pupils were asked to identify menu 2 as the most 
fattening and breakfast 2 as the healthiest. It was 
identified by 40.47% of students. Of those who 
chose menu 2, 20.58% were overweight and 
15.88% underweight. Menus 1 and 3 were 
chosen by 29.76%, respectively.  
 
Table 7 shows the distribution of BMI in the study 
population according to their eating habits. For 
offal, the results show that 26.19% of the 
students in the sample eat offal 2 to 3 times a 
week. Of these, 29.62% were overweight, 
23.00% were of normal weight and 34.28% were 
underweight. Almost 20% of students reported 
consuming sweetened beverages on a daily 
basis, including 20.71% once a week and 
46.19% 2 to 3 times a week. Over 40% of 
overweight students consume sweetened 
beverages 2 to 3 times a week, and 19.75% 
rarely. With regard to eating at fast food outlets, 
only 7.14% of teenagers ate daily, 29.76% ate 2-
3 times a week and around 31% rarely. Sweets 
were eaten by 40.47% of teenagers overall, and 
24.69% of overweight teenagers ate every day. 
More than half the students in the study (55.47%) 
had eaten fried foods 2 to 3 times a week, and of 
those who ate daily, 22.22% were overweight. 
Fruit was eaten 2-3 times a week by 44.52% of 
those surveyed. As for the consumption of Eggs 
and Meat, 37.85% of adolescents ate every day, 
the same proportion ate 2-3 times a day, and 
almost half of overweight students ate daily. In 
general, more than a quarter of overweight 
adolescents (28.39%) ate pastries every day of 
the week, while 38.27% ate 2-3 times a day and 
16.04% rarely.  
 

4. DISCUSSION  
 

The results presented in this cross-sectional 
survey are based on a representative sample of 
students in public and private secondary schools 
in the urban community of Niamey (Niger). 
Prevalences were obtained from anthropometric 
measurements taken on the day of the survey on 
all students included in the sample. The other 
information studied was collected via a 
standardized individual questionnaire filled in on 
the basis of the answers given by the 
adolescents. 
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Table 4. Distribution of students' weight status according to different food intakes 
 

Parameters Criterea Under weight (%N)  Normal BMI (%N)  Weight over Load (%N) Total (%N) Probability 

Breakfast Yes 17.47(61) 63.89(223) 18.62(65) 83.09(349) 0.52 
No 12.67(9) 64.78(46) 22.53(16) 16.90(71) 

Snack Yes 13.77(35) 68.11(173) 18.11(46) 60.47(254) 0.07 
No 21.08(35) 57.83(96) 21.08(35) 39.52(166) 

Lunch Yes 16.88(65) 89.09(243) 20.00(77) 91.66(385) 0.37 
 No 14.28(5) 74.28(26) 11.42(4) 8.33(35) 

Snack Yes 17.02(48) 63.12(178) 19.85(56) 67.14(282) 0.85 
 No 15.94(22) 65.94(91) 18.11(25) 32.85(138) 

Dinner 
 

Yes 16.3263) 64.76(250) 18.91(73) 91.90(386) 0.58 
No 20.58(7) 55.88(19) 23.52(8) 8.09(34) 

The number in brackets indicates number of subjects 

 
Table 5. Distribution of students' weight status by number of meals eaten 

  

  Under weight %(N) Normal BMI %(N) Weight overload %(N) Total %(N) Probability  2 

Number of meals   

≤ 3 meals 32.85(23) 29.00(78) 5.92(21)       29.04(122)  0.67 0.87 
> 3 meals 67.14(47) 71.00(191) 74.07(60)  70.95(298) 

The number in brackets indicates the number of subjects 
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Table 6. Distribution of students' weight status according to nutritional knowledge 
 

 Criterea Under 
weight 
(%N) 

Normal 
BMI  
(%N) 

Weight 
over 
Load 
(%N) 

Total 
(%N) 

Probability 
 

Menu that makes 
you fat 

Menu 1 
 

17 .14(36) 62.38(131) 20 ?47(43) 50.00(210)  
 

0.55 Menu 2 13.82(17) 66.66(80) 21.13(26) 29.28(123) 
Menu 3 19.54(17) 66.66(58) 13.79(12) 29.71(87) 

Healtheir 
breakfast 

Menu 1 
 

18.40(23) 60.00(75) 21.60(27) 29.76(125)  
0,61 

Menu 2 15.88(27) 63.52(108) 20.58(35) 40.47(170) 
Menu 3 16.20(20) 68.80(86) 15.20(19) 29.6(125) 

The number in brackets indicates the number of subjects 

 
Table 7. Adolescents nutritional status and eating habits 

 

Foods Nutritional profil  Probability 

Under weight 
(N=70) 

Normal BMI  
(N=269) 

Weight overload 
(N=44) 

Total 
(N=420) 

Offal intake 
Everyday 2.85(2) 7.43(20) 9.87(8) 7.14(30) 0.004 
2-3 times /week 34.28(24) 23.04(62) 29.62(24) 26.19(110) 
1 time /week 41.42(29) 34.20(92) 17.28(14) 32.14(135) 
Rarely 21.42(15) 35.31(95) 43.20(35) 34.52(145) 

Drink intake 
Everyday 12.85(9) 20.81(56) 23.45(13) 20.00(84) 0.045 
2-3 times /week 61.42(43) 43.86(118) 40.74(33) 46.19(194) 
1 time /week 18.57(13) 22.67(61) 16.04(13) 20.71(87) 
Rarely 7.14(5) 12.63(34) 19.75(16) 13.09(55) 

Raw vegetable intake 
Everyday 35.71(25) 34.57(93) 44.44 (36) 36.66(154) 0.592 
2-3 times/week 34.28(24) 41.63(112) 33.33 (27) 38.80(163) 
1 time a week 21.42(15) 18.21(49) 16.04 (13) 18.33(77) 
Rarely 8.57(6) 5.57(15) 6.17 (5) 6.19(26) 

Fast-food intake 
Everyday 11.42(8) 6.69(18) 4.93 (4) 7.14(30) 0.396 
2-3 times/week  28.57(20) 30.48 (82) 28.39 (23) 29.76(125) 
1 time a week  38.57 (27) 30.48 (82) 32.09(26) 32.14(135) 
Rarely 21.42(15) 32.34 (87) 34.56 (28) 30.95(130) 

Feeds intake 
Everyday 51.42(36) 56.13(151) 58.02 (47) 55.71(234) 0.985 
2-3 times/week 34.28(24) 31.59 (85) 29.62 (24) 31.66(133) 
1 time a week 10.00 (7) 8.17(22) 20.98 (6) 8.33(35) 
Rarely 4.28(3) 4.08(11) 23.45 (4) 4.28(18) 

Treats intake      
Everyday 34.28(24) 18.21(49) 24.69(20) 22.14(93) 0.065 
2-3 times /week 30.0021) 43.12(116) 40.74(33) 40.47(170) 
1 time/week 24.28(17) 21.18(57) 16.04(13) 20.71(87) 
Rarely 11.42(8) 17.47(47) 18.51(15) 16.66(70) 

Fried food intake      
Everyday 20.00(14) 23.42(63) 22.22(18) 22.61(95) 0.870 
2-3 times /week 52.85(37) 55.01(148) 59.25(48) 55.47(233) 
1 time /week 21.42(15) 15.61(42) 14.81(12) 16.42(69) 
Rarely 
 

5.71(4) 5.94(16) 3.70(3) 5.47(23) 
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Foods Nutritional profil  Probability 

Under weight 
(N=70) 

Normal BMI  
(N=269) 

Weight overload 
(N=44) 

Total 
(N=420) 

Fruits intake      
Everyday 32.85(23) 36.80(99) 29.62(24) 34.76(146) 0.509 
2-3 times /week 48.57(34) 40.89(110) 53.08(43) 44.52(187) 
1 time/week 11.42(8) 12.63(34) 12.34(10) 12.38(52) 
Rarely 7.14(5) 9.66(26) 4.93(4) 8.33(35) 

Cooked vegetable intake 
Everyday 22.85(16) 20.44(55) 20.98(17) 20.95(88) 0.158 
2-3 times /week 48.57(34) 41.26(111) 34.56(28) 41.19(173) 
1 time /week 21.42(15) 20.16(65) 20.98(17) 23.09(97) 
Rarely 7.14(5) 14.12(38) 23.45(19) 14.76(62) 

Dry vegetable intake 
Everyday 10.00(7) 17.47(47) 22.22(18) 17.14(72)  

0.244 2-3 times /week 50.00(35) 43.49(117) 30.86(25) 32.14(177) 
1 fois /semaine 24.28(17) 23.04(62) 27.16(22) 24.04(101) 
Rarement 15.71(11) 15.98(43) 19.75(12) 16.66(70) 

Egg - Meat intake 
Everyday 22.85(16) 39.77(107) 44.44(36) 37.85(159) 0.017 
2-3 times /week 45.71(32) 37.17(100) 33.33(27) 37.85(159) 
1 time /week 25.71(18) 15.98(43) 9.87(8) 16.42(69) 
Rarement 5.71(4) 7.06(19) 12.34(10) 7.85(33) 

Pastries intake      
Everyday 17.14(12) 19.70(53) 28.39(23) 20.95(88) 0.494 
2-3 times /week 41.42(29) 41.26(111) 38.27(31) 40.71(171) 
1 time /week 28.57(20) 23.42(63) 17.28(14) 23.09(97) 
Rarely 12.85(9) 15.61(42) 16.04(13) 15.23(64) 

Egg intake      
Everyday 15.71(11) 11.89(32) 17.28(14) 13.57(57) 0.465 
2-3 fois /semaine 38.57(27) 45,35(122) 38.27(31) 42.85(180) 
1 time /week 32.85(23) 25.27(68) 23.45(19) 26.19(110)  
Rarely 12.85(9) 17.48(47) 20.98(17) 17.38(73) 

The number in brackets indicates the number of subjects 

 

4.1 Girls' Sex Ratio 
 

Of the 420 pupils enrolled, 193 were girls, with a 
sex ratio (boys/girls) of 1.17. In a previous study 
of 10–15-year-olds in the five communes of 
Niamey, the sex ratio was 0.68, with a female 
predominance of 59.4% [39], compared with 
45.95% in the present study. The present study 
took place in communes I and III of Niamey and 
involved schoolchildren aged 11 to 17.  
 

4.2 Prevalence of Overweight and 
Obesity 

 

The overall prevalence of overweight (including 
obesity) among schoolchildren was 19.28%, with 
a significant difference (p<0.05). The prevalence 
of overweight and obesity among girls was 
identical (12.95%). It is twice as high as for boys, 
especially for obesity (5.28%).  
 

Other African countries using WHO criteria report 
the following prevalences.  

The overall prevalence of obesity is around 9%, 
higher than the 5.0% reported in Algeria [39]. 
The prevalence of overweight and obesity in 
schools varies widely from country to country. In 
Ethiopia, the prevalence of overweight and 
obesity among children aged 5 to 19 in Addis 
Ababa was 7.6% and 0.9% respectively [40].  
 

In a study carried out in South Africa, 7.8% of 
school-going adolescents aged 10 to 15 were 
overweight or obese [41]. Another study in 
Morocco found a prevalence of 8% for 
overweight and 3% for obesity [42]. In a study 
carried out in Lithuania, among adolescents aged 
12 to 17, the prevalence of overweight was 
12.1% and obesity 2.47% [43]. In Togo, the 
prevalence of overweight was 2.8% [44] and 
obesity 1.72% [45]. In Congo, the prevalence of 
obesity was estimated at 7.1% [46] and for Côte 
d'Ivoire obesity was 5% while overweight 
affected 4% of children [47]. Similarly, in India 
and Bangladesh, the prevalences of overweight 
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and obesity were 25%, 9.6%, 12-14% and 3.5% 
respectively [48,49], which is higher than the 
figures found in this study.  
 

4.3 Sporting Activities 
 
Sport contributes to well-being and guarantees 
physical and mental health for athletes [50]. 
Around 60% of pupils surveyed practiced sport 
outside compulsory physical education classes. 
In Tunisia, 52% of pupils practiced sport outside 
school [51]. Authors have reported a significant 
association between overweight and the practice 
of sport outside school. Our results do not 
confirm this observation (p = 0.60). In Dakar, 
where 50% of high school students reported 
practicing sports outside school, the authors 
found no significant association with corpulence 
(p=0.22). However, practicing sports at school 
was significantly correlated with normal weight 
stature [52]. Other factors that can be 
incriminated in the development of obesity 
include lack of physical activity and 
sedentariness. Indeed, the health benefits of 
regular physical activity have been well 
documented [53,54] and numerous studies have 
established the link between physical activity and 
a reduced risk of overweight [55,56,57,58]. 
Another study in Tunisia showed that being 
overweight was not significantly associated with 
practising sport outside school, and here 7% of 
obese pupils did not practise sport outside 
school. 
 

4.4 Sleeping Time  
 

It is generally recommended that teenagers get 8 
to 10 hours of sleep each night [59]. 
Unfortunately, according to various authors, 
adolescent sleep time has decreased, worldwide, 
compared to the last century [60,61]. In the 
present study, around 82% of students sleep 
more than 7 h per night, but only 20.47% sleep 
more than 08 h per night. In Morocco, around 
48% of students sleep more than 8 h per night, 
i.e. double our observations [62]. In the United 
States, around a third of adolescents aged 12 to 
14 and over half of those aged 15 to 17 sleeps 
less than 7 h per school night [60,63]. Only 10% 
of 15- to 17-year-olds and 29% of 12- to 14-year-
olds sleep more than 9 hours per school night 
[59]. In Sweden, around 90% of adolescents 
aged 13 to 15 sleeps at least 8 h per night [64]. 
According to these authors, short sleep duration 
(<7 hours) was associated with overweight and 
obesity. Various authors have also reported that 
short sleep duration is a risk factor for obesity in 

children and adolescents worldwide [6,65,66,67]. 
In present study, we found no formal association 
between sleep duration and BMI distribution in 
the study population (p>0.05), as was also the 
case in the USA [68]. 
 
It should be remembered that the relationship 
between sleep duration and body weight is 
complex and would involve both Biology and 
behavior [65]. What's more, the definition of short 
sleep seems highly ambiguous. Nevertheless, 
some studies seem to establish, in adolescents, 
an association between sleep of less than 7 h 
per night and high BMI [69,70,71].  
 

4.5 Nutritional Knowledge 
 
For nutritional knowledge, students were asked 
to identify menu 2 as being the most fattening 
(egg + mayonnaise + steak + French fries + plain 
yoghurt + cream cake).  
 
In total, 29.28% of students chose menu 2 as 
being the most fattening. Of these, 21.13% were 
overweight. The healthiest breakfast was also 
represented by menu 2 (bowl of milk + slice of 
bread + butter + jam + 1 piece of fruit). There 
was no significant relationship between students' 
nutritional knowledge and overweight (p > 0.05). 
These results are similar to those found in 
Senegal, where 29.3% of pupils answered that 
menu 2 (egg/mayonnaise + fried steaks + plain 
yoghurt + cream cake) was the most fattening. 
For breakfast, 23.3% identified menu 2 (bowl of 
milk + bread latrines + butter + jam) as the 
healthiest. Adolescents (40.47%) identified menu 
2, and among them, 20.58% were overweight. 
There was no significant association between 
students' nutritional knowledge and their weight 
status (p > 0.05).  
 
In a study carried out in Dakar, Senegal, 29.3% 
of students identified the menu that was most 
fattening, but only 23.3% identified the best 
breakfast [52]. These authors also found no 
significant link between students' nutritional 
knowledge and their corpulence. 
 

4.6 Eating Habits 
 
In the present study, a significant association 
was found between overweight and the 
consumption of offal, sweetened beverages and 
meat and eggs (p<0.05). However, no significant 
association was recorded with the other food 
groups studied (p>0.05). The dietary causes of 
obesity are complex [72]. Despite this 
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complexity, a healthy diet remains essential to 
prevent overweight and obesity [73]. It is 
generally accepted that a diet based on an 
adequate intake of whole grains, milk and dairy 
products, fish, fruits and vegetables is beneficial 
for health promotion, whereas a diet rich in meat, 
sodas, fried foods, instant noodles, hamburgers 
and pizza is deleterious and obesogenic 
[73,74,75]. In Canada, a study showed that 
young people who ate less fruit and vegetables 
were more likely to be overweight/obese than 
those who ate them more often [76]. The 
recommendation was 5 fruits and vegetables a 
day. Also 0 to 6 per day for legume-type starchy 
foods [77,78]. Fresh vegetables have been 
shown to have a low caloric density and are very 
rich in antioxidants (vitamin C and carotenoids), 
with a high nutritional density in vitamin B9, 
potassium, calcium, magnesium, flavonoids, 
saponins and alkaloids. They are an excellent 
source of fiber and have a low glycemic index 
[77]. Studies in Asian countries have also 
reported a statistically significant association 
between high meat consumption and overweight 
and obesity [79]. Other studies have also 
established a significant positive association 
between high red meat consumption and the risk 
of obesity, abdominal obesity (defined by a high 
waist circumference) and weight gain [80]. 
However, in a recent literature review, based on 
seven records of higher versus lower meat 
consumption in children and adolescents aged 5 
to 18, no association was found between meat 
consumption and overweight and obesity [75]. 
Around 70% of schoolchildren visit fast-food 
restaurants at least once a week. A further 7% 
frequent them daily. There was no significant 
difference between fast-food consumption by 
students of normal build and those of normal 
build (p=0.396). These results are close to 
observations reported from Dakar [52] or Nigeria 
[81], where the authors found no association 
between fast-food consumption and the 
occurrence of obesity in the study population. 
According to the present study, 20% of students, 
23.5% of overweight students and 13% of 
underweight students reported taking sugary 
drinks every day. High consumption of sugar-
sweetened beverages is generally considered an 
important dietary determinant of overweight and 
obesity [82,83]. 
 
These results concur with this assertion, showing 
a significant link between sweetened beverage 
consumption and overweight (p=0.045). 
Similarly, in Nigeria, daily beverage consumption 
was found to be significantly associated with 

overweight and obesity [81]. In Benin, frequent 
consumption of sugary foods was identified as 
one of the factors significantly associated with 
overweight [84].  
 
Recently, systematic reviews of the literature 
have confirmed the significant association 
between sweetened beverage intake and 
overweight and obesity in children and 
adolescents [80,85,75].  
 

5. CONCLUSION AND OUTLOOK 
 
The figures provided by the various studies raise 
awareness of the existence of overweight, and 
illustrate the scale of the problem. We therefore 
recommend that public authorities at all levels 
make the school medicine program operational 
and/or strengthen it, so that overweight children 
can be systematically screened and cared for in 
all schools in Niger, in order to promote 
academic success. All school teachers can play 
an important role in transmitting information to 
parents and teenagers on the benefits of 
adequate sleep and its association with healthy 
weight, healthy eating and academic success. 
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Blössner and Mercedes de Onis. World 
Health Organization; 2005.  
Available:https://apps.who.int/iris/handle/1
0665/43120. 

35. Patton GC, Sawyer SM, Santelli JS, Ross 
DA, Afifi R, Allen NB, Arora M, Azzopardi 
P, Baldwin W, et al. Our future: A Lancet 
commission on adolescent health and 
wellbeing. Lancet. 2016;387(10036):2423–
2478.  
Available:https://doi.org/10.1016/S0140-
6736(16)00579-1. 

36. Patton GC, Olsson CA, Skirbekk V, Saffery 
R, Wlodek ME, Azzopardi PS, et al. 
Adolescence and the next generation. 
Nature. 2018;554:458–466.  

37. Keys A, Fidanza F, Karvonen MJ, Kimura 
N, Taylor HL. Indices of relative weight and 
obesity. Journal of Chronic Disease. 
1972;25:329-343. 

38. WHO. World Health Organization. 
Measurement of risk factors for non-
communicable diseases in Niger; 2007.  
Available:Http://www.who.int/chp/steps/200
7_STEPS_Report_Niger.pdf 



 
 
 
 

Maimouna et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 9, pp. 186-202, 2024; Article no.EJNFS.122555 
 
 

 
200 

 

[Retrieved March 10 2023]. 
39. Doudja H. Study of overweight, obesity 

and factors associated with overweight 
among middle school students in public 
middle schools in Bouzareah – Med 
Thesis. Algiers, Bouzareah Algiers 
University 2011;Code 05/06:71. 

40. Zeleke A. Prevalence of childhood and 
adolescent overweight and obesity among 
elementary school students in Addis 
Ababa: double burden of malnutrition in 
Ethiopia. Addis Abeba University: Addis 
Abeba; 2007. Msc Thesis. [Google 
Scholar. 

41. Kruger R, Kruger HS, Macintyre UE. The 
determinants of overweight and obesity 
among 10- to 15-year-old schoolchildren in 
the North West Province, South Africa—
The THUSA BANA (Transition and Health 
during Urbanisation of South 
Africans;BANA, children) study. Public 
Health Nutr. 2006 May;9(3):351–8. 
[PubMed] [Google Scholar]. 

42. Sebbani M, Elbouchti I, Adarmouch L, 
Amine M. Prevalence of obesity and 
overweight among primary school children 
in Marrakech, Morocco. Journal of 
Epidemiology and Public Health. 
2013;61(6):545-549. PubMed | Google 
Scholar. 

43. Dulskiene V, Kuciene R, Medzioniene J, 
Benetis R. Association between obesity 
and high blood pressure among             
Lithuanian adolescents: A cross-sectional 
study. Ital J Pediatr. 2014 Dec 
10;40:102. [Article PMC 
gratuit] [PubMed] [Google Scholar]. 

44. Soumana A, Samaila A, Kamaye M, 
Sadaou, Garba M, Mamoudou AD, 
Mahamane Sani MA, Sako Y. Overweight 
and obesity in urban schools in Niamey 
(Niger). Rev. Malg. Ped. 2021;4(2):38-44. 

45. Djadou KE, Sadzo-Hetsub K, Koffic K S, 
Tsolenyanuc E, Doutid K, Afiac KD et al. 
Prevalence of obesity in Urban schools 
(Togo). Journal of Pediatrics and 
Childcare. 2010;23:335-339. 

46. Mabiala-Babela J-R, Alima JS, Monabeka 
HG, Cardorelle AM, Nkoua J-L, Moyen G. 
Epidemiological and clinical profile of 
childhood obesity in Brazzaville (Congo). 
Nutrition and dietetics notebooks. 
2011;46:259-262. 

47. Kramoh KH, N’goran YN, Aké-Traboulsi E. 
Prevalence of obesity in schools in Côte 
d’Ivoire. Ann Cardiol Angeiol. 2012;61: 
145–9. 

48. Bulbul T, Hoque M. Prevalence of 
childhood obesity and overweight in 
Bangladesh: findings from a countrywide 
epidemiological study. BMC Pediatrics. 
2014;14:86. 

49. Alok P, Malay P, Divyeshkumar V. 
Prevalence of overweight and obesity in 
adolescents of urban & rural area of Surat, 
Gujarat. Natl J Med Res. 2012;2: 325-9. 

50. INSERM. Contextes et effets sur la santé. 
Editions INSERM, 2008;XII:811. - 
(Expertise collective).  
Available:Http://hdl.handle.net/10608/97". 

51. Zedini C, Limam M, Ghardallou M, Mellouli 
M, Sahouda K, Bougmiza I, Mtiraoui A, 
Ajmi T. Prevalence of overweight in 
schools in the Rural Region of Hazoua 
(Tozeur). Medical Tunisia. 2016;94(4):298-
304. 

52. Ndiaye P, Leye MMM, Dia AT. Overweight, 
obesity and associated factors among 
students in the 2nd cycle of public 
education in Dakar. Public Health. 2016; 
5(28):687-694.  
DOI:  10.3917/spub.165.0687 

53. Duché P. Physical activity and childhood 
obesity: screening, prevention and 
management. Sci Sports. 2008;23:278. 

54. Guinhouya BC, Apété GK, Hubert H. 
Update on the determinants of habitual 
physical activity (HPA) in children: Update 
and implications for management and 
prevention options for childhood 
overweight/obesity. Rev Epidemiol Public 
Health. 2010;58:49. 

55. Oulamara H, Agli AN, Frelut,ML. Diet, 
physical activity and overweight among 
children in eastern Algeria. Cah Nutr Diet. 
2006;41:46-54. 

56. Taleb S, Agli A. Childhood obesity: role of 
socioeconomic factors, eating behavior 
and physical activity among school 
children in a town in eastern Algeria Cah 
Nutr Diét. 2009;44:198-206. 

57. Ben Mami F, Ben Ammar I, Hmida C, et al. 
Prevalence of obesity and level of physical 
activity in a population of children from 
greater Tunis. Diabetes Metab. 2010;36: 
A107. 

58. Gaha R, Ghannem H, Harrabi I, Abdelazi 
AB, Lazreg F, Fredj AH. Study of 
overweight and obesity in a population of 
children and adolescents attending school 
in an Urban environment in Sousse, 
Tunisia. Arch Pediatr. 2002;9:566. 

59. Hirshkowitz, et al. Sitting and television 
viewing: novel risk factors for sleep 



 
 
 
 

Maimouna et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 9, pp. 186-202, 2024; Article no.EJNFS.122555 
 
 

 
201 

 

disturbance and apnea risk? Results from 
the 2013 National Sleep Foundation Sleep 
in America Poll; 2015. 

60. Basch CE, Basch CH, Ruggles KV, Rajan 
S. Prevalence of sleep duration on an 
average school night among 4 successive 
nationally representative samples of U.S. 
high school students, 2007–2013. Chronic 
Disease Prevention. 2014;11:E216. 
DOI: 10.5888/pcd11.140383  

61. Matricciani L, Olds T, Petkov J. In search 
of lost sleep: Secular trends in sleep time 
of school-aged children and adolescents. 
Sleep Medicine Reviews, 2012;16:203–
211.  
DOI: 10.1016/j.smrv.2011.03.005  

62. Mestghanem, Houriya, Mestaghanmi, Ali 
Labriji, Fatima Zahra Kehailou, Fatema 
Zehra Mahfoud, Mohamed Battai, et al. 
Relationship between obesity, eating 
habits and lifestyle in an academic 
population from casablancaamerican. 
Journal of Innovative Research and 
Applied Sciences; 2009.  
Issn 2429-5396.  
Available:Www.American-Jiras.Com 

63. Taveras EM, Rifas-Shiman SL, Oken E, 
Gunderson EP, Gillman MW. Short sleep 
duration in infants and risk of overweight in 
children. Archives of Pediatrics & 
Adolescent Medicine. 2008;162:305–311.  
DOI: 10.1001/archpedi.162.4.305  

64. Litsfeldt Sofie. MSN, RN1, Teresa M. 
Ward, PhD, RN, FAAN2, Peter Hagell, 
PhD, RN1, and Pernilla Garmy, PhD, 
RN1,3; Association Between Sleep 
Duration, Obesity, and School Failure 
Among Adolescents The Journal of School 
Nursing 1-6 The Author(s); 2020.  
Article reuse guidelines: 
sagepub.com/journals-permissions.  
DOI:  10.1177/1059840520901335 
journals.sagepub.com/home/ jsn 

65. Miller A JC, Le Bourgeois MK. Sleep 
patterns and obesity in childhood. Curr Opi 
n Endocrinol Diabetes Obes. 2015;22(1): 
41–7L, Lumeng. 

66. Fatima Y, Doi SR, Mamun AA. Sleep 
quality and obesity in young subjects: A 
meta-analysis. Obesity Reviews. 2016;17: 
1154–1166. 

67. Felso R, Lohner S, Hollody K, Erhardt E, 
Molnar D. Relationship between sleep 
duration and childhood obesity: systematic 
review including potential underlying 
mechanisms. Nutrition, Metabolism and 

Cardiovascular Disease. 2017;27:751–
761. 
DOI: 10.1016/j.numecd.2017.07.008  
Calamaro CJ, Park S, Mason T, Marcus 
CL, Weaver TE, Pack A, et al. Short-ened 
sleep duration does not predict obesity in 
adolescents. J Sleep Res. 2010;19: 
559e66. 

68. Calamaro CJ, Park S, Mason TB, Marcus 
CL, Weaver TE, Pack A, Ratcliffe SJ. 
Shortened sleep duration does not predict 
obesity in adolescents. Journal of Sleep 
Research. 2010;19:559–566.  
Available:https://doi.org/10.1111/j.1365-
2869. 2010.00840.x. 

69. Grandner MA, Alfonso-Miller P, 
Fernandez-Mendoza J, Shetty S, Shenoy 
S, Combs D. Sleep: Important 
considerations for the prevention of 
cardiovascular disease. Current Opinion in 
Cardiology. 2016;31:551. 

70. Lee YS, Cha BY, Choi SS, Choi BK, 
Yonezawa T, Teruya T, Nagai K, Woo J-T. 
Nobiletin improves obesity and insulin 
resistance in high-fat diet-induced obese 
mice. Journal of Nutritional Biochemistry. 
2016;24:156-162. 

71. Koinis-Mitchell, et al. Lee EB, Mattson MP. 
(2014). The neuropathology of obesity: 
insights from human disease. Acta 
Neuropathologica. 2017;127:3-28. 

72. Nicklas TA, Webber LS, Srinivasan SR, 
Berenson GS: Secular trends in dietary 
intakes and cardiovascular risk factors of 
10-year-old children: the Bogalusa Heart 
Study (1973–1988). Am J Clin Nutr. 1993; 
57:930–937. 

73. Kim S, Uhm JY. Individual and 
Environmental Factors Associated with 
Proteinuria in Korean Children: A Multilevel 
Analysis. Int J Environ Res Public 
Health[Online]. 2019;16(18):3317.  
Available:https://pubmed.ncbi.nlm.nih.gov/
31505832/  

74. Liberali R, Kupek E, De Assis MAA. 
Dietary patterns and childhood obesity risk: 
A Systematic Review. Child. Obes. 
2020;16:70–85.  
DOI:  10.1089/chi.2019.0059 

75. Jakobsen D.D, Brader L, Bruun JM. Effects 
of foods, beverages and macronutrients on 
BMI z-score and body composition in 
children and adolescents: A systematic 
review and meta-analysis of randomized 
controlled trials. Eur. J.Nutr ; 2022. 
DOI:  10.1007/s00394-022-02966-0 



 
 
 
 

Maimouna et al.; Eur. J. Nutr. Food. Saf., vol. 16, no. 9, pp. 186-202, 2024; Article no.EJNFS.122555 
 
 

 
202 

 

76. Shields, Margot. Measured obesity: 
Overweight among children and 
adolescents in Canada. nutrition: Results 
from the Canadian Community Health 
Survey. Number 1. Ottawa: Statistics 
Canada. 2005;36.  
Available:https://www150.statcan.gc.ca/n1/
fr/pub/82-620-m/2005001/pdf/4241445 
fra.pdf?st=O5C8EQSA. 

77. Houlbert A, Molénat V, Nérin E, Périault A, 
Soleille C, Souccar T, Tremblais P. The 
best way to eat. The first science-based 
food guide. Vergèze: Health Marabout; 
2008. 

78. World Health Organization. A. Hey lthy 
diet: Key Facts; 2018. 
Available:Http://www.who.int/ en/news-
room/fact-Fiches/details/healthy/diet 

79. Yang P-Y, Ho K-H, Chen H-C, Chien M-Y. 
Exercise training improves sleep quality in 
middle-aged and older adults with sleep 
problems: A systematic review. Journal of 
Physiotherapy. 2012;58:157–163. 

80. Schlesinger S, Neuenschwander M, 
Schwedhelm C, Hoffmann G, Bechthold A, 
Boeing H, Schwingshackl L. Food Groups 
and Risk of Overweight, Obesity, and 
Weight Gain: A Systematic Review and 
Dose-Response Meta-Analysis of 
Prospective Studies. Adv. Nutr. Int. Rev. J. 
2019;10:205–218.  

DOI:  10.1093/advances/nmy092 
81. Ujuanbi AS, Mezie-Okoye MM. Prevalence 

of overweight and obesity among 
adolescents in secondary schools in an 
urban City in Niger Delta Region, Nigeria. 
Nig. Del. Med. J. 2019;3(4):22-30. 

82. Dipietro L, Anda RF, Williamson DF, 
Stunkard AJ. Depressive symptoms and 
weight change in a national cohort of 
adults. International Journal of Obesity & 
Related Metabolic Disorders: Journal of 
the International Association for the Study 
of Obesity. 1992;16:745–753. [PubMed: 
1330954] 

83. Hu EY, Ramachandran S, Bhattacharya K, 
Nunna S. Obesity among high school 
students in the United States: Risk factors 
and their population attributable fraction. 
Prev Chronic Dis. 2018;15:E137. 

84. Makoutodé P, Mongbo V, Ade GNJ, 
Sossa-Jerome C, Saïzonou J, Aguemon B, 
Ouendo EM. Facteurs associes à la 
malnutrition chez les enfants de moins de 
cinq ans de za-kpota, Benin, 2018. Revue 
Marocaine de Santé Publique. 2022;9(14). 

85. Sayar Insaf, Prevalence and risk factors 
associated with overweight and obesity in 
adolescents aged 13 to 20 years: A 
multivariate analysis. PAMJ-One Health; 
2023. 
DOI:  10.11604/pamj-oh.41822 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/122555 

https://www.sdiarticle5.com/review-history/122555

