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INTRODUCTION 

Adolescence is the time in a person’s life when he or she 

develops from a child into an adult. In other words, it is 

the period between 10 to 19 years old according to 

World Health Organization (WHO), and roughly, 

adolescents make up 20% of the total world population.
[1, 

2]
 In Iraq over 40% of population is less than 15 years of 

age while the expected rate of those age15-24 years old 

will be around 20% in 2025.
[2]

 Adolescence period is 

characterized by rapid physical, sexual growth, and 

changes in the body.
[3]

 Youth including adolescents 

comprise an important population of interest regarding 

risky behaviors as physical inactivity, sedentary life 

style, unhealthy diet, overweight, and obesity trends.
[4] 

 

Overweight is a serious public health problem affecting 

all ages and both sexes around the world, with 

consequences for individuals and society. Early 

preventive programs to promote the health of people 

specifically during early years of life will be less costly 

for the individuals and society and have positive effects 

on the health for this group. In this study, it is tried to 

study life style factors among a group of adolescents 

since this issue had not been explored and up to my 

knowledge there were no studies about this topic in 

Mosul city which eventually leads to a better planning 

for preventive activities.   

 

A standard definition was established during 2000 for 

overweight and obesity in children and adolescents based 

on the percentile values of body mass index (BMI) 

adjusted for age and sex corresponding to BMI of 25- 30 

in Kilogram/meter
2
 at the age of 18 years old.

[5]
 Obesity 

among all age groups can be simply defined as an excess 

body fat.
[6]

 World Health Organization (WHO) data 

show that the prevalence rate of overweight varies 

between different countries and regions from 5% in 

Africa and Asia to more than 20% in Europe and 30% in 

America.
[7]
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ABSTRACT 
 

Background: Adolescence is considered as a critical period for abnormal weight gain since it is associated 

with dynamic physiological and psychological changes in both sexes. Several factors might be associated 

with weight gain during adolescence period like genetic, environmental, and behavioral factors. 

Objectives: To study life style factors among a group of adolescents. Subjects and Methods: The study 

was conducted in Mosul city, 513 students of 4 public intermediate and secondary schools were included. 

The data were collected through an interview with students who fill the questionnaire; their weight and 

height were measured following the standard procedures during an interview. Results: The mean Body 

Mass Index for the total sample was 20.0 kg/m2. The prevalence rates of overweight and obesity based on 

Centers for Diseases Control criteria were 13.7% and 8.5% respectively while the prevalence rates based 

on International Obesity Task Force were 17.4%, and 4.9% respectively. The main risk factors associated 

with overweight and obesity among adolescents were Mother’s education (p=0.0005), number of the 

siblings (p=0.0006), physical education classes (p=0.044), number of the meals/daily (p=0.0003), regular 

weight measurement (p=0.0097) and district location inside Mosul city (p=0.0004). Conclusions: The 

prevalence of overweight and obesity among adolescents in Mosul city was high in compared to nearby 

countries. Family’s socioeconomic characteristics, physical exercises, and extra meals may play an 

important role in weight problems of adolescents. 

   

KEYWORDS: Adolescents, Overweight, Obesity, Mosul. 
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The mechanism of obesity is complex, and it is believed 

to be a disorder of multiple causes in which genetic 

factors together with the environmental and behavior 

factors influenced the susceptibility of a given child to 

develop obesity.
[6]

 

 

Different types of studies show the impacts of several 

factors separately and together on body weight during 

adolescence period.
[8-10]

 Some studies show that the 

prevalence of overweight is more among male 

adolescents
[11-13]

, while other studies show the 

opposite.
[14, 15]

 Rasmussen M et al. reviewed that there 

are also a gender differences in consumption of certain 

type of food that affect body weight like fruits and 

vegetables.
[16]

 Age has a certain effect on BMI, in 

general BMI increase with age.
[13, 15]

 There are three 

critical periods associated with risk for overweight and 

these are the prenatal period, 4-7 years old period and 

adolescence period.
[17]

 Concerning the physical 

activities, most of the studies that explore adolescents` 

daily life show that they do not meet the recommended 

criteria of daily physical activities which is 30-60 

minutes daily of mild to moderate physical activity.
[18, 19]

 

An important consequence is the association between 

overweight and low rate of physical activity which has 

been proved by several studies.
[19, 20]

 Several factors are 

responsible for reducing the rate of physical activity in 

adolescents.
[18, 20]

 On the top of the list are the changes in 

life style, socioeconomic status, with availability of cars 

and electrical appliances which make life more sedentary 

among all people in many countries.
[20]

 Schools as places 

of learning and living have major effects on adolescents’ 

different aspects of life.
[21]

 Studies show that 

interventions in these places in order to raise the level of 

physical activity in children and adolescents are likely to 

be important in the fight against obesity.
[22-26]

 

 

There is no clear consensus on what are the reasonable 

cut offs for the amount of time spent with sedentary 

activities like watching T.V, playing video games, or 

computer usage although nowadays all youth spent more 

time than the two hours maximum recommended by 

American Academy of Pediatrics.
[27]

 Researches show 

the positive association between these sedentary 

behaviors and overweight among adolescents due to 

reduced time spent in physical activity and also food 

consumption during performing these activities.
[6]

 

Adolescent’s dietary habits and food choices have 

dramatically changed during the last decades.
[28]

 

Irregularity of daily meals, skipping breakfast, increased 

consumption of fast food with sweet beverages, 

decreased in consumption of healthy food as fruits and 

vegetables had became the commonest daily habits.
[28, 29]

 

These dietary patterns place adolescents at risk for 

obesity, micronutrient deficiency, and future chronic 

diseases.
[29-31]

 

 

Daily eating habits and food choices are influenced by 

several factors and again on the top of list is the family 

social class which allows the availability of certain foods 

inside home
[29]

, in addition to the effect of parental 

education and income on food choices of adolescents. 

The environment surrounding adolescents plays also an 

important role in building their eating pattern
[6]

, and an 

important tool of this environment is the mass media as 

T.V. which acts as a motive factor for eating with 

advertisement programs for different types of food.
[8]

 

Eating disorder as binge eating is also an important cause 

for the severe obesity in 40% of adults and adolescents 

especially girls.
[31]

 

 

PATIENTS AND METHODS 

Study design: A cross-sectional study design was 

adopted to achieve the study objective. 

Setting of the Study: The study was conducted in Mosul 

city include Four public intermediate and secondary 

schools inside Mosul city were included in this survey; 2 

schools for boys and 2 schools for girls, 2 of them were 

in the left coast and other 2 were in the right coast, each 

coast should include1 school for girls and 1 school for 

boys. The data collected during 16
th

 -28
th

 of February 

2020 with multi-stage random sampling was used to 

choose the sample; the source population was 31961 

students inside the governorate who met the study 

criteria. Sample size was 513students.  

Inclusion and Exclusion Criteria: All morning public 

intermediate and secondary schools inside Mosul city 

were included in the selection procedure. Both sexes, 

age12years and above were included. Pupils who did not 

give informed consent were excluded.  

 

Data collection and data collection tool: Based on a 

structured questionnaire, the data were collected by an 

interview with students who were included in the study 

with the measurement of their height and weight. 

 

Statistical Analysis: SPSS was used for data entry and 

analysis. Tabular methods were used to describe data. 

Chi square test was used to test association between 

categorical variables. P≤0.05 was considered significant. 

Descriptive statistics for   BMI described as mean, range, 

and standard deviation was calculated. Prevalence rates 

of underweight, normal, overweight and obesity was 

calculated based on the (CDC) reference to allow fair 

comparison with other countries. 

 

RESULTS 

In this study, 548 pupils who met the study criteria were 

participated in this study. Out of the total number, 513 

students were participated. This means that the response 

rate was 93.6%. The response rate was higher among 

girls, where 257 girls agreed to participate in the study 

out of 262 (98% response rate) while the figure for boys 

was 256 out of 286 (89.5% response rate). The mean age 

and standard deviations for the total sample 

were13.3+1.02 years, while the mean age and standard 

deviations for boys were 13.4+0.99 years and for girls 

were13.2+1.03 years.  (Table1). 
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Table (1): The sample distribution by school, sex, and age. 
 

School type Mean age/years ±SD Range Total 

Girls 
School 1 13.2 1.19 12.0-18.0 109 

School 2 13.3 1.04 12.0-18.0 148 

Boys 
School 1 13.6 1.00 12.0-18.0 129 

School 2 13.0 0.92 12.0-18.0 127 

 

The mean BMI is low at certain age groups (table 2). In boys, the mean BMI decreases at the ages of 16 years while the 

mean BMI in girls decreases at age of 15 years. 

 

Table (2): BMI in kg/m² for the sample stratified by age and sex. 
  

Age/years 
BMI(kg/m²) 

Total (N) 
Mean ±SD Range 

Boys 

12 18.3 3.76 13.7-30.5 35 

13 19.5 4.08 12.8-35.0 125 

14 19.6 4.24 13.9-35.5 57 

15 20.6 3.43 14.5-32.9 28 

16 20.4 3.01 17.4-28.4 11 

Total 19.5 3.99 12.8-35.5 256 

Girls 

12 19.6 4.04 12.8-32.5 61 

13 19.8 3.74 12.7-34.1 117 

14 21.4 3.81 15.0-32.8 48 

15  3.38 15.4-32.7 20 

16  2.80 18.1-28.8 11 

Total  3.85 12.7-34.1 257 

 

The prevalence rate of overweight and obesity together 

in the whole sample based on CDC cut off points were 

22.2%. The prevalence rates of overweight and obesity 

separately in this study based on CDC cut off points 

were 13.7% and 8.5% respectively. The prevalence rate 

of overweight was higher in girls while the prevalence 

rate of obesity was higher in boys. The prevalence rate of 

underweight in girls was 5.8% while in boys was 11.8% 

based on CDC cut off criteria (Table 3). 

 

Table (3): Weight status classification for the total sample based on CDC cut off points. 
 

Weight Status 
CDC* 

Girls (%) Boys (%) Total N(%) 

Underweight 5.8 11.8 42(8.3) 

Healthy weight 70.9 67.5 357(69.5) 

Overweight 15.9 10.6 70(13.7) 

Obesity 7.4 10.1 44(8.5) 

*U.S. Centers for disease control and prevention cut off points for weight status. 

 

The association between weight status and daily physical 

activities which  included sports and walking into and 

from school for at least more than half an hour, physical 

education classes (2 classes/weekly), and sedentary 

behaviors like watching T.V was only statistically 

significant for physical education class (p=0.044). 

Overweight prevalence rate was 12.7% in those reported 

as had regular sports or daily walking while the rate of 

those had a healthy weight is nearly equal in those who 

were practicing sports from those who were not (Table 

4).

 

Table (4): The association between daily physical activities, sedentary behaviors & adolescent’s weight status. 
 

Activity 

Under 

Weight 

% 

Healthy 

Weight 

% 

Over 

Weight 

% 

Obesity 

% 
Total N(%) P-value 

Daily sports and walking/daily 
Yes 9.3 67.9 12.7 10.1 238(46.4) 

0.202 
No 7.5 70.8 14.6 7.1 275(53.6) 

Physical Education 

classes/weekly 

Yes 9.8 68.8 12.0 9.4 299(58.4) 
0.044 

No 6.3 70.4 16.1 7.2 214(41.6) 

Watching T.V, using computer  <1hour 7.8 71.3 12.8 8.1 216(42.6) 0.980 
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& playing video games/daily 1-3hours 8.7 68.1 14.4 8.8 235(45.8) 

>3hours 8.3 68.6 14.0 9.1 62(12.1) 

Sleeping hours/daily 

<6hours 8.7 69.5 13.8 8.0 212(41.4) 

0.989 6-9hours 8.2 69.8 13.4 8.6 245(47.8) 

>9hours 7.4 67.6 14.8 10.2 56(10.8) 

Studying 

hours/daily 

≤3hours 8.5 69.2 13.3 9.0 296(57.7) 
0.889 

>3hours 8.0 70.0 14.2 7.8 217(42.3) 

 

Daily dietary habits like daily breakfast, eating green vegetables daily, weight checking at regular interval, and extra 

meals were significantly associated with weight status (Table 5). 

 

Table (5): The association between daily dietary habits and adolescent’s  weight status. 
 

Dietary habit 

Under 

Weight 

% 

Healthy 

Weight 

% 

Over 

Weight 

% 

Obesity Total N(%) P-value 

Daily breakfast 
Yes 8.3 71.1 13.8 6.8 408(79.5) 

0.0021 
No 8.3 63.4 13.2 15.1 105(20.5) 

Fruits/daily 
Yes 8.3 70.0 13.6 8.1 490(95.6) 

0.1203 
No 8.9 59.1 13.7 18.3 23(4.4) 

Green 

Vegetables /daily 

Yes 8.4 71.0 13.7 6.9 379(73.8) 
0.0253 

No 8.0 65.3 13.7 13.0 134(26.2) 

Chocolate/daily 
Yes 8.7 69.5 13.2 8.6 353(68.9) 

0.8380 
No 7.4 69.5 14.7 8.4 160(31.1) 

Eating meals in front of 

T.V. 

Yes 8.8 66.2 13.4 11.6 146(28.4) 
0.1502 

No 8.1 70.8 13.8 7.3 367(71.6) 

Fast 

food/daily 

Yes 8.5 69.0 14.3 8.2 194(37.8) 
0.9684 

No 8.2 69.8 13.3 8.7 319(62.2) 

Weight checking regularly 
Yes 6.2 69.3 14.7 9.8 300(58.4) 

0.0097 
No 11.3 69.7 12.3 6.7 213(41.6) 

Soft 

drink/daily 

Yes 7.7 68.8 14.8 8.7 212(41.3) 
0.8159 

No 8.7 70.0 12.9 8.4 301(58.7) 

Extra 

meals/daily 

Yes 10.4 74.9 8.9 5.8 179(34.8) 
0.0003 

No 7.2 66.6 16.2 10.0 334(65.2) 

Snacks 
Yes 8.5 69.0 12.3 10.2 190(37.0) 

0.9832 
No 8.2 69.8 13.3 8.7 323(63.0) 

 

DISCUSSION 
 

The higher response rate in girls was due to the better 

organization of schools for girls and girls` desire to 

participate in this study. Another important factor that 

might had an important effect on the total response rate 

was the socioeconomic characteristics of the adolescents` 

families that could be the cause of a high response rate in 

certain regions especially in families with middle and 

high socioeconomic characteristics. 

 

In this study the majority of adolescents were aged 13 

years old because these were the most common age 

group attended 7
th
 grade. The prevalence rate of both 

overweight and obesity was higher during early than 

later years of adolescence period which was similar to 

other studies involving the same age groups during the 

last two years.
[32, 33]

 These studies show that the 

prevalence rate of overweight had an inverse relationship 

with age which could be explained by physiological 

changes during adolescence period and by the effects of 

lifestyle changes which may affect early age more than 

older ages. Another possible explanation could be the 

issue of selection bias which could not be totally 

eliminated from any study. 

 

In this study the prevalence rate of overweight in girls 

was higher than boys. Mikki N et al. show the same 

result regarding high rate of overweight in girls and 

explain the sex differences and its effect on adolescent’s 

weight by the social habits and environment which 

surround girls in communities making them less active 

than boys and more vulnerable to weight problems.
[14]

 

The same finding and differences were observed in 

recent studies in different countries in South America 

and Middle East.
[34]

 In this study, the rate of obesity in 

boys was higher than girls who might be explained by 

the high rate of sedentary behaviors like playing video 

games and using computer among boys, another 

explanation for that might be the modern trend of girls of 

seeking beauty and body shape perfection. Lissau I et al 

show a different result in a study involving 13 European 

countries and United States, in which boys were more 

overweight and obese than  girls which they explained by 

boys` over reporting for their weight and height since 
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this study was depended on self measurements.
[15]

 In this 

study, boys had a low BMI at the age of 16 years old and 

girls had a low BMI at the age of 15 years. This growth 

deficit might be due to the political and socioeconomic 

changes that happened during the last few years after 

ISIS occupation in Mosul city that may have affected 

different aspects of the psychological, social, health 

environments surrounding adolescents and as 

consequence affected their health, lifestyle, feeding & 

physical practices. While the improvement in both height 

and weight could be observed later on due to the general 

improvement in the socioeconomic conditions and the 

stability of the local region general condition after ISIS 

civil war era. This finding was similar to the results of 

other study that was carried out in Iran during 2007
[35]

 

which discussed the growth improvement among 

children in post war period. 

 

In this study, the mean BMI in boys was 19.5 kg/m
2
 

while that of girls was 20.3 kg/m
2
 which were similar to 

that of adolescents in European countries.
[36]

 These 

means were higher than those reported by studies in the 

nearby countries like Iran and Turkey
[3, 37] 

and at same 

time they were lower than that of United State.
[38]

 

 

Till now up to our knowledge this study is the first one in 

Mosul city that shows the prevalence of overweight, 

obesity, underweight and normal weight and the 

prevalence rate of overweight in the total sample based 

on CDC criteria was similar to that of Nordic countries 

(Denmark, Finland, Norway, and Sweden) regarding 

overweight prevalence rate in youth (10%-15%).
[39]

 Also 

the prevalence rate of obesity in this study was almost 

similar to that of Iran (7.8%) based on the same criteria 

but it was less than that of other countries in the region 

like Saudi Arabia which had20.5% obesity prevalence 

rate and this might be due to both genetic, 

socioeconomic status and life style differences.
[7, 34]

 

 

The prevalence rates of overweight and obesity were 

higher when compared with the results of a study done in 

the middle part of Iraq (Babel governorate) involving 13 

years old adolescents (6%, and 1.3% for overweight and 

obesity respectively).
[40]

 This might be explained by the 

different socioeconomic nature of the sample. 

 

Based on the same criteria, overweight prevalence rate 

was similar to that of USA 17% and Sweden 18% and 

obesity prevalence rate was similar to that of Wales 4.8% 

and Canada 4.1%. Furthermore this can be explained by 

adopted western life style by the people in our region.
[7, 

39]
 

 

More than half of the adolescents were not practicing any 

organized physical activity and about two thirds of girls 

were not practicing sports outside schools. This low rate 

was common in many Mediterranean and Asian 

countries
[18, 19]

 and it was associated with multiple factors 

like low educational level of the parents and parents` 

occupation
[33, 37, 41]

, safety of district and availability of 

facilities within the district to practice physical 

activity.
[42, 43]

 

 

There was an association between physical education 

classes and adolescent’s weight status, the risk for 

overweight will be lower for those who were receiving 

these classes. At the same time the association between 

playing sports outside school and weight status of the 

adolescents was not statistically significant and this was 

similar to the result of a study done by UK researchers 

which shows that physical activity can significantly 

improve motor skills but did not reduce BMI.
[44]

 There 

were other researches that disagree with the results of 

this study and emphasize on the importance of regular 

physical activity in reducing weight and improving 

health.
[45-47]

 

 

Physical education classes were more organized in 

schools for boys. but these classes were not reaching to 

the international recommendation of mild to moderate 

physical activities which is 30-

60minutesdailyforatleast5days during a week.
[39, 48]

 The 

rates of sedentary behaviors like watching T.V, using 

computer, and playing video games were high in 

adolescents and the higher rate were in boys and this 

might be considered as a factor added to the 

physiological changes which could make boys more 

obese than girls in this study but it was not statistically 

significant. This result agreed with other recent studies 

during the last three years.
[45, 49]

 These studies show the 

unhealthy effects of these behaviors on weight status 

especially watching T.V because it can decrease the time 

spent performing physical activity and sports and had 

also associated with increased food consumption during 

viewing or as a result of food advertisements. At the 

same time Giammattei J et al. found that there was no 

association between using computer and playing video 

games with overweight including obesity and explained 

that by the occupied both hands and this accompanied by 

fewer and less-graphic food advertisements, and 

therefore less conducive to being accompanied by 

snack.
[50]

 

 

Sleeping hours in this study was positively associated 

with weight (weight will increases when sleeping hours 

increase) but this association was not statistically 

significant and this was consistent with the results of a 

Japanese study involving the same age groups.
[45]

 About 

90% of the adolescents were not reaching to the 

recommended sleeping hours especially boys which 

could be explained by irregular school time 

(morning/and afternoon) and late hours of going to sleep 

especially among boys.
[45, 51]

 

 

Four important daily habits in this study affect weight 

status and were statistically significant; daily breakfast, 

eating more than three meals, green vegetables eating/ 

daily, and weight checking at regular interval. Daily 

breakfast was a regular dietary habit among normal 

weight adolescents reflecting the importance of this habit 
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in keeping a healthy weight of adolescents because 

consumption of fiber-rich food like breads and cereal 

may improve glucose and insulin parameters and lead to 

increased satiety in addition to lowering body weight.
[45, 

52]
 Extra meals might be associated with extra calories 

that might increase weight but at the same time snacks 

may play a role in reducing the amount of food eaten 

during essential meal time and this could be explained by 

the high percentage of extra-meals among healthy weight 

adolescents.
[11, 53]

 Underreporting for the number of 

essential meals could not be excluded as another cause 

for the above result. 

 

The daily habit of eating green vegetables was associated 

with low rate of overweight including obesity among 

adolescents in this study and this was consistent with the 

recommendations of Irene A. in her guidelines for 

adolescent’s daily nutrition plan for preventing 

overweight.
[54]

 

 

In this study weight control behavior by measuring 

weight regularly was common in adolescents, although it 

was statistically significant but the rate was high among 

overweight and obese adolescents. Lombard C et al. 

explained this result in their study during 2009 by the 

ineffective of peoples self measurements for their weight 

alone without intervention programs involve diet and 

physical activity to maintain healthy weight and to 

prevent overweight including obesity.
[55]

 However, 

people’s perception for having weight problems is not 

fully correct till now and this is also the same for other 

parts of the world.
[56]

 Fruits, chocolate eating, and soft 

drink in this study were not associated with weight status 

and this is consistent with several studies regarding these 

types of food
[39, 53,

 
57]

 and a negative association between 

chocolate eating and overweight had been reported in 

other study.
[39]

 

 

Study Limitations 

A limited number of schools & sample size due to the 

Health & security situation in Mosul has been selected. 

However, the sample has been drawn randomly. There is 

always a possibility of recall bias which might affect the 

association between certain variables. Regarding dietary 

questionnaire, recall bias about the food quantity couldn't 

be avoided. The sample was only from Mosul city and it 

is representative for an urban population.  

 

CONCLUSIONS 

The means of height and weight in this study were lower 

than that of CDC growth references; the mean BMI was 

low at certain age groups. In boys; the mean BMI 

decreases at the age of 16 years while the mean BMI in 

girls decreases at age of 15 years. The prevalence of 

overweight was higher in girls while the prevalence rate 

of obesity was higher in boys. Sedentary life style was 

apparent among boys. < 2 physical education classes 

weekly, regular weight checking and extra meal during 

the day were independently significant risk factors after 

taken in account the effect of confounders. Healthy 

dietary habits like daily breakfast, daily eating fruits and 

vegetables were apparent among girls. 

 

Recommendations 

1. More research should be done to investigate other 

aspects of adolescents’ life. Conducting longitudinal 

and follow up studies regarding overweight and 

obesity. 

2. Availability of special youth centers for practicing 

sports and different types of physical activities in 

each district. In addition to application of organized 

programs to increase the public awareness of 

overweight and obesity complications through the 

use of mass media. 
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