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1. Introduction 
Internationally, the incidence of childhood obesity has increased in the past few decades. Accord-

ing to the estimations of the International Association for the Study of Obesity and the International 
Obesity Task Force, approximately 200 million children are classified as either overweight or obese [1]. 
The lack of standardized anthropometric measuring techniques, varied sample designs, response pro-
portions, and age ranges hinder the ability to make accurate comparisons across nations. Furthermore, 
there has been a significant discrepancy in prevalence estimates of overweight and obesity in children 
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Abstract: The prevalence of overweight and obesity has increased dramati-
cally during the last three decades. It is estimated that 170 million youngsters 
(under the age of 18) worldwide are overweight. Obesity is commonly re-
garded as one of the most significant public health problems of the early 21st 
century due to its rapid rise and severe public health consequences. Accord-
ing to previous research, the prevalence rate of obesity and overweight in-
creased in Erbil. This study aims to determine the prevalence of childhood 
overweight and obesity rates in Erbil. This study was a household survey 
based on a cross-sectional study that was conducted, and a multi-stage sam-
pling strategy was used to choose the study sample. A questionnaire was con-
ducted to collect the data, SPSS was used for analyzing the data, and Chi-
square (X²), was used to identify any kind of association between different 
variables in the study, whereas the p-value was considered (0.05). Regarding 
ethical approval, the study was conducted under the guidelines of the ethical 
approval research committee in the College of Medicine. In this research, the 
prevalence rate of obesity and overweight was 30.4%, 7.7% of them were 
obese, and 22.7% were overweight. The obesity rates between males and fe-
males were not different. Lifestyle and habit had an impact on increasing 
weight gain, though the number of meals, outside eating, fast foods, and 
snacks between meals were statistically not significant. However, eating with-
out hunger was significant the p-value was (0.008). On the other hand, the 
children's habit of using electronic devices, smartphones, and other devices 
was significant, either using their mobile phone or their parent's phone. In 
conclusion, in Erbil city, the prevalence rate of obesity and overweight was 
dramatically increased, as well as the lifestyle factor that contributed to the 
development of these conditions, especially among those children exposed to 
multi-screen devices. According to these results, families have to improve 
their lifestyles and decrease the use of electrical devices by children. 
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because of the utilization of diverse criteria for their definition [2]. Obesity is a disorder characterized 
by the excessive accumulation of body fat to the point that adverse health effects are possible. Obesity 
in children is a serious medical issue and it is determined by a body mass index (BMI) that is signifi-
cantly higher than the average for a person's height and age. It is a major problem for public health in 
the 21st century [3].  

Weight gain is a disorder characterized by the accumulation of extra fat mass, which has numerous 
negative impacts on health, mainly cardiovascular diseases, which shortens life expectancy and/or ex-
acerbates health problems [4]. The majority of academics agree that high-calorie consumption and life-
style factors are the primary contributors to obesity and overweight [5]. The prevalence of overweight 
and obesity among youngsters is continuing to rise, and the proportion of children and adolescents 
between the ages of 5 and 19 who are either overweight or obese increased globally [6].  

The high incidence of overweight and obesity has severe effects on health. Increased BMI is a key 
risk factor for cardiovascular disease, type 2 diabetes, and numerous cancers (such as colorectal cancer, 
kidney cancer, and esophageal cancer) [7]. These diseases, which are sometimes referred to as non-
communicable diseases, not only result in early mortality but also in long-term morbidity [8]. In addi-
tion, overweight and obesity in children are associated with substantial decreases in quality of life [9], 
and an increased risk of taunting, bullying, and social isolation [10].  

Obesity is regarded as one of the major public health issues at the beginning of the twenty-first 
century due to the rapid increase in obesity prevalence and its severe public health effects [11]. A con-
siderable number of the world's population, especially those living in cities, are overweight, and this is 
a concern in both low and middle-income nations, The incidence of childhood obesity has been docu-
mented in both rich and poor countries; however, the prevalence of childhood obesity in low-income 
countries is increasing at a faster rate [12].  

In addition, the genetic susceptibility to being overweight contributes to less than 5% of the total, 
and it is typically necessary for it to be linked with environmental and behavioral factors to affect and 
increase weight gain. Although there are several causes of childhood obesity, one of them is genetic 
and taking certain medications [13]. Additional possible reasons include the timing of meals, the struc-
ture of meals, the fact that families who dine together tend to consume more healthful foods, eating 
out, and watching television while eating are all factors that are connected with high-fat consumption 
[14]. In the last three decades, increased fast food intake has been associated with obesity in many fam-
ilies, particularly those with both parents working outside the home, whose children prefer this meal 
because it is convenient and inexpensive [15].  

The purpose of this household study was to determine the prevalence rate of obesity and over-
weight among children in Erbil city. 

2. Materials and Methods  
The household survey is conducted using a cross-sectional research design. Added a component 

for analyzing data. In 2022, the survey was undertaken in Erbil city north of Iraq and the capital of the 
Kurdistan regional government. The total sample of the study was 1200 children.  

The study includes children aged between 5-18 years. Multiple variables, including age, gender, 
weight, height, and BMI, were considered. The estimated population was taken by the director of sta-
tistics in Erbil; the population number was 353,032 the sample size was conducted by the Epi-info ap-
plication. The sample size was 1200 for both males and females. The allowable margin of error was 
2.5%, and the design influence was 2. Therefore, the anticipated number of sample size was 1179 chil-
dren. A confidence level of 95% was used. Several factors contributed to raising the sample size, which 
led to a total of 1200 children being surveyed Erbil city was divided into six municipalities in each 
municipality 200 samples were collected randomly by multi-stage cluster, and systematic random sam-
pling was used, and later on, the participant was selected by Systematic Random Sampling. The first 
house was chosen randomly in each district, then after the first house was chosen the 5th from the first 
selection but if parents refused to participate in the study and refused to give information and partici-
pate with the child, the research team visited the next house. 

The permission for collecting the data was given by the director of security in Erbil. The study 
work was approved by the ethical committee at the College of Medicine at Hawler Medical University 
and the registered number is (7-3-2022). 

http://doi.org/10.24017/science.2024.1.1
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2.1. Study Tools  

The weight balance was used for weight and the meter for height, hip, and waist circumference, 
The height of the participants was assessed using a portable stadiometer (Model 214 Road Rod, Seca 
Corp, Hanover, MD, USA) with measurements rounded to the closest 0.1 centimeter (cm), excluding 
the use of shoes. Weight was measured using previously calibrated electronic scales (electronic digital 
weighing scale Medel Cristal, ref: 92081, Italy) to the closest 0.1 kg, and the questionnaire was designed 
for the lifestyle of children and the demographic characteristics of children.  

 
2.2.  Data Collection and Analysis 

This study's survey included a variety of questions designed to evaluate the socio-demographic 
status of the study population. The pilot 

study was done for 50 children to develop the implications of the study and the improvement of 
a questionnaire. The research team was trained before the data collection and the questionnaire was 
filled out directly by the research team by direct interview with children can answer the questions 
however, some questions some questions requested that parents give information about the lifestyle of 
their children, especially if the child could not provide information or answer the questions.  

The team visited the house directly after official permission from the security directorate and ex-
plained the aim and significance of the study, if parents refused to participate in the study and refused 
to give information and participate with the child, the research team visited the next house. The data 
collection started in March and ended June in 2022, the household sample included children aged 5 to 
old and the setting of the research was Erbil city. In addition to taking anthropometric measurements 
such as weight, height, waist circumstances, and hip circumference, the questionnaires were filled out 
indirectly for accurate purposes.  

The data was entered the Microsoft Excel 2016 and exported and analyzed by IBM SPSS Statistics 
25. Chi-square (X2) and person correlation were used in the investigation to find any associations be-
tween the various variables. All p-values presented in this research have been adjusted to a significant 
level of (0.05). To assess the questionnaire's reliability, a survey was administered to a sample of 50 
individuals residing in an area of Erbil city. The questionnaire's internal consistency was evaluated 
using Cronbach's alpha. The internal consistency of the data was assessed in this study using 
Cronbach's alpha in IBM SPSS Statistics version 25. The questions were categorized based on their sim-
ilarities or common characteristics. The demographic questions were included in the analysis. The re-
sults of Cronbach's coefficient alpha (a) indicated that the scale's reliability was excellent. The contents 
and validity of the questionnaire were developed and submitted to a council of experts. The experts 
were assigned the responsibility of evaluating the questionnaire's clarity, relevance, and suitability for 
accomplishing the objectives of the current study. They suggested implementing slight modifications.  
The child's socioeconomic status was assessed based on the parent's level of education, family size, 
housing type (e.g., owned or rented), number of rooms, and ownership of a car. An exceptional scoring 
system, referred to as the "Thirty-two score," was devised for this study. This technique has considered 
all the previously stated socio-economic aspects. According to this system, each parent's level of edu-
cation and occupation were assigned a score of five. The crowding index was assigned a score of three, 
which was the calculated number of family members. The resulting index was divided into three 
groups: less than ≤ 3, between 4 and 7, and ≥ 8. The possession of a car was assessed using a two-point 
scale. The kind of home, whether it was owned by the family, partly owned, or rented, was evaluated 
using a four-point scale. Ultimately, the socioeconomic level of the households of the children was cat-
egorized into three distinct groups: low status (≤ twelve scores), medium status (thirteen-to-sixteen 
scores), and high status (seventeen and more scores). 

3. Results  
3.1. Sample Socio-demographic Information 
The study population was divided into male and female, 632 (52.7%) of them were male, and 568 

(47.3%) were female, children from 5 years to 18 years were included and divided into three age groups. 
the age from 5-9 years was (46.1%), 10-14years (43.4%), and 15-18years (10.5%) for both males and fe-
males. It was discovered that (83.2%) attended school, while (16.8%) did not attend. It is evident that 

http://doi.org/10.24017/science.2024.1.1
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illiterate mothers have the highest (33.64%) versus (18.5%) of fathers less illiterate rate, and approxi-
mately (15.9%) of fathers hold diplomas or bachelor's degrees, versus (14%) of mothers. In addition, the 
fathers holding advanced degrees were (2.8%) vs (1.7%) of mothers (Table 1).  

Regarding the father's occupation around (15.9%) had a high rank employment, however only 
around (9.5%) of mothers had a high rank employed. On the other hand, (2.2%) of the fathers were 
unemployed but the unemployment rate among the mothers was around (88.5%).  

The birth order for the child around (28.1%) was the first while (47.3%) had a second to third birth 
order. Concerning, for crowding index the majority of children live in families between five to eight 
members (76.3%). The majority of children (71.8%) reside in their residences, and the majority of fami-
lies (65%) have one to two rooms excluding the kitchen and living room. While for family income (83.5% 
of the families have enough for daily needs, 15% do not have enough for daily needs, and 1.5% exceed 
daily needs (Table 1).  

 
Table 1: Describe distributions of the study population by the socio-demographic criteria. 

Socio-demographic criteria Frequency Percentage (%) 

Sex  
 

Male 
Female 

632 
568 

52.7 
47.3 

Age groups 
 

5-9 
10-14 
15-18 

553 
521 
128 

46.1 
43.4 
10.5 

Attend to school Yes 
No 

999 
201 

83.2 
16.8 

Father Education Illiterate 
Read & write 
Primary 
Intermediate/Secondary 
Institution/College 
Higher Education 
Not alive 

222 
146 
352 
235 
191 
34 
20 

18.5 
12.2 
29.3 
19.6 
15.9 
2.8 
1.7 

Mother Education Illiterate 
Read & write 
Primary 
Intermediate/Secondary 
Institution/College 
Higher Education 
Not alive 

401 
104 
322 
184 
168 
20 
1 

33.4 
8.7 
26.8 
15.3 
14 
1.7 
0.1 

Father Occupation High rank/Employed 
Skilled manual worker 
Unskilled manual worker 
Unemployed 
Not alive 

191 
73 
890 
26 
20 

15.9 
6.1 
74.2 
2.2 
1.7 

Mother Occupation  
 
 
 
 

High rank/Employed 
Skilled manual worker 
Unskilled manual worker 
Unemployed/Housewife 
Not alive 

114 
21 
2 
1062 
1 

9.5 
1.8 
0.2 
88.5 
0.1 

No. of family members 
 
 
 

2-4 
5-8 
9-12 
>12 

207 
915 
73 
5 

17.3 
76.3 
6.1 
0.4 

Birth Order 
 
 
 
 
 
 

1st 
2nd-3rd 
4-6th 
7-9th 
≥10th 

337 
568 
253 
35 
7 

28.1 
47.3 
21.1 
2.9 
0.6 
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Table 1: Continue 

Type of Housing Owner 
Partially owned 
Rented 
Government-owned/Help 

862 
119 
218 
1 

71.8 
9.9 
18.2 
0.1 

No. of Rooms 1-2 
3-4 
>4 

780 
380 
40 

65 
31.7 
3.3 

Possession of Car Yes 
No 

960 
240 

80 
20 

Family Income Not enough for daily needs 
Enough for daily needs 
Exceeds needs 

180 
1002 
18 

15 
83.5 
1.5 

 
3.2. Status of Children's Weight 
According to the 2007 World Health Organization standard calculated both genders' BMI-for-age 

for 5-19 years (z-scores). The majority of study populations were normal weight (63.8%). It was found 
that 22.7% of the children were overweight, whereas 7.7% were obese, then 5.9% were underweight. 
The research population's weight distribution is shown in figure 1. 

 

 
Figure 1: Illustrate the situation of children's weight. 

3.3. Overweight and Obesity 
These two weight status categories (overweight and obese) were merged under the name "over-

weight" to be compared with the "normal weight" category, which represents the normal BMI of the 
remaining children in the study population. The underweight children were disregarded and catego-
rized as "normal weight”. Figure 2 shows that overweight and obese were 30.4%, while normal and 
underweight were 69.6%. BMI correlation with waist circumference: As demonstrated in figure 3, Pear-
son Association (r) was equivalent to 0.730 (P0.01) indicating a substantial positive correlation between 
BMI and waist circumference among the subjects of the study. 

 
 
 
 
 
 
 
 

Obese 
(7.7%) Over 

weight 
(22.7%)

Normale 
weight 
(63.8%)

Under 
weight 
(5.9%)

Neutritional Status

Obese Over weight Normal Under weight
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Figure 2: BMI correlation with Waist circumference. 

Figure 3 displays a Pearson Correlation (r) of (0.001) the (p-value 0.269), which indicates not a 
statistically significant but uncertain relationship between body mass index and waist-to-hip ratio. 

 
 

Figure 3: The correlation between BMI and waist-to-hip ratio. 

3.4. Sex and Weight Status 
The nutritional status insignificant differences by gender, as the p-value for males and females, 

was 0.865. Though, however, it seems that the overweight (overweight and obese) with normal weight 
category males had a slightly higher rate than females (32.4%, 28%), besides underweight males slightly 
less than females (5.5%, 6.3%), consequently (Figure 4).  

 

 
Figure 4: Illustrate the BMI according to sex. 
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0
50

100
150
200
250
300
350
400
450

BMI with SEX

Male

Female

R2 Linear = 0.533 
Y= 37.53+1.89^x 

R2 Linear = 0.001 
Y=0.95-5.82E-4^x 
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3.5. Number of Main Meals Consumed Daily 
Children who consume more than three meals a day are more likely to be overweight or obese and 

the prevalence rate was 35.2% and overweight rates who had eaten three meals per day were 31.5% 
while for children who eat one time a day was 9.5% and the difference was statistically significant 
(P<0.067) (Table 2).  
 

Table 2: shows the correlation between daily meal intake and nutritional status. 

Eating meals per day Normal & Underweight Obese & Overweight 
Chi-Square 

(df)* P-Value 

One 19 (90.5%) 2 (9.5%) 7.147 (3) 0.067 
Two 172 (73.5%) 62 (26.5%)     

Three 610 (68.5%) 281 (31.5%) 
More than three 35 (64.8%) 19 (35.2%) 

* degree of freedom 

 
3.6. Source of Food Intake and Soft/Sweetened Drinks 
The correlation between the diversity of food, fruits, and vegetable consumption, as well as drink-

ing soft or sweetened drinks with weight status is shown in table 3. Address that only eating without 
being hungry was significant. 
 

Table 3: Correlation between weight status and food/soft drink intakes. 
Food and drink in-

takes 
Normal & Underweight Obese & Overweight Chi-Square (df) P-Value 

Eat snacks between meals 

No 84 (68.9%) 38 (31.1%) 
0.043 (1) 0.836 

Yes 752 (69.8%) 326 (30.2%) 

Eat between supper and bedtime 

No 322 (70.9%) 132 (29.1%) 
0.547 (1) 0.459 

Yes 514 (68.9%) 232 (31.1%) 

Eating without hungry 

No 599 (72%) 233 (28%) 
6.961 (1) 0.008 

Yes 237 (64.4%) 131 (35.6%) 

Eating fast food 

No 84 (66.7%) 42 (33.3%) 
0.600 (1) 0.439 

Yes 752 (70%) 322 (30%) 

Eating outside 

No 516 (71.6%) 205 (28.4%) 
3.088 (1) 0.079 

Yes 320 (66.8%) 159 (33.2%) 

Eat cake, ice cream, etc.. 

No 33 (76.7%) 10 (23.3%) 
1.06 (1) 0.304 

Yes 803 (69.4%) 354 (30.6%) 

Does the child eat fruits and vegetables? 

No 81 (63.3%) 47 (36.7%) 
2.765 (1) 0.096 

Yes 755 (70.4%) 317 (29.6%) 

Does the child drink soft\sweetened drinks? 

No 93 (72.7%) 35 (27.3%) 
0.606 (1) 0.436 

Yes 743 (69.3%) 329 0.7%) 
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3.7. Habit and lifestyle 
This examines a relationship between a child's weight status and their behavior, such as exercising, 

watching television (TV), playing video games, and using smart devices. It was discovered that a child's 
overweight is related to exercising (29.9%), watching TV and playing computer games (30.9%), using 
their mobile or other devices (32.7%), and using their parents' smartphone (51.9%). Only practicing 
exercise is insignificant in association with weight status, though the other three factors are statistically 
significant (Table 4).  
 

Table 4: Displays the habits and lifestyles of children in connection to their BMI. 
Habit and lifestyle Normal weight Obese & Overweight Chi-Square (df) P-Value 
Does the child practice exercise 

No 157 (67.7%) 75 (32.3%) 
0.541 (1) 0.462 

Yes 679 (70.1%) 289 (29.9%) 
Does the child watch TV, play video\computer games 

No 29 (90.6%) 3 (9.4%) 
6.834 (1) 0.009 

Yes 807 (69.1%) 361 (30.9%) 
The child Has their mobile or other devices 

No 340 (73.4%) 123 (26.6%) 
5.063 (1) 0.024 

Yes 496 (67.3%) 241 (32.7%) 
Use his\her parent's mobile or other devices 

No 799 (71.1%) 324 (28.9%) 
18.19 (1) 0.001 

Yes 37 (48.1%) 40 (51.9%) 

 
There is a relationship between children's weight and how often they consume high-calorie sweet-

ened cakes, fast food, fruits and vegetables, and beverages, how much they exercise, how much they 
sleep, how much they spend watching TV, and using smart devices, and what their parents' weight 
status is. Depending on the outcomes only weight status for parents is significant, 66.1% rate one of the 
parents for overweight children were obese, 28.6% were both of them and 22.1% none of them were 
obese (Table 5).  
 

Table 5: Presents the recurrent eating, soft drinking, exercise, amount of sleep, spending time with electronic devices, and par-
ents’ weight status. 

Frequent eating, drinking, 
and exercise  

Normal weight 
Obese and Over-

weight 
Chi-Square (df) P-Value 

Frequent eaten Fast food  

Daily 57 (38.70%) 26 (31.30%) 

1.783 (1) 0.619 
2-4 times a week 523 (66.10%) 268 (33.90%) 

weekly 46 (71.90%) 18 (28.10%) 

less frequent 85 (63%) 50 (37%) 

Frequently eaten outside 

Daily 13 (52%) 12 (48%) 

6.670 (3) 0.083 
2-4 times a week 96 (69.1%) 43 (30.9%) 

weekly 63 (67.7%) 30 (32.3%) 

less frequent 148 (66.4%) 75 (33.6%) 

Frequently eaten cake, ice cream, and chocolates  

Daily 269 (69.9%) 116 (31.1%) 

6.094 (4) 0.192  
2-4 times a week 476 (70.2%) 202 (29.8%) 

weekly 16 (61.5%) 10 (38.5%) 

less frequent  40 (59.7%) 27 (40.3%) 

http://doi.org/10.24017/science.2024.1.1
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Table 5: Continue 

Frequently eating fruits and vegetables 

Daily 207(69%) 93 (31%) 

1.933 (3) 0.586 
2-4 times a week 398 (65.2%) 212 (34.8%) 

weekly 19 (61.3%) 12 (38.7%) 

less frequent 90 (68.7%) 41 (31.3%) 

Frequent drink soft/sweetened drinks 

Daily 190 (63.5%) 109 (36.5%) 

2.118 (3) 0.548 
2-4 times a week 398 (67.6%) 191 (32.4%) 

weekly 27 (61.4%) 17 (38.6%) 

less frequent 90 (63.8%) 51 (36.2) 

Frequent consume rice and potatoes 

Daily 307 (69.8%) 133 (30.2%) 

6.670 (3) 0.083 
2-4 times a week 474 (70.7%) 196 (29%) 

weekly 33 (55%) 27 (45%) 

less frequent 22 (73.3%) 8 (26.7%) 

Frequent consume bread 

Daily 102 (60.7%) 66 (39.3%) 

3.596 (3) 0.308 
2-4 times a week 526 (66.3%) 267 (33.7%) 

weekly 6 (54.5%) 5 (45.5%) 

less frequent 157 (68.9%) 71 (31.1%) 

Frequent practicing exercise 

Daily 204 (73.1%) 75 (26.9%) 

1.903 (3) 0.593 
2-4 times a week 393 (70.9%) 161 (29.1%) 

weekly 42 (67.7%) 20 (32.3%) 

less frequent  48 (65.8%) 25 (34.2%) 

Spending hours watching TV and other electronic devices 

0-2 329 ( 70.9%) 135 (29.1%) 

3.27 (2) 0.195 5-Mar 451 (68.8%) 205 (31.3%) 

>6 30 (58.8%) 21 (41.2%) 

Amount of sleeping within 24 hrs. 

<5 hr. 3 (75%) 1 (25%) 

0.102 (2) 0.95 2-9 hr. 483 (69.9%) 208 (30.1%) 

>10 hr. 350 (69.3%) 155 (30.1%) 

Weight status for parents 

None of them 366 (77.9% 104 (22.1%) 

30.32 (2) 0.0001 Both of them 59 (43.8%) 49 (28.6%) 

One of them 411 (66.1%) 211 (66.1%) 

Socio-economic status 

Low income 226 (73.9%) 80 (26.1%) 

4.67 (2) 0.097 Middle-class income 395 (69.5%) 173 (30.5%) 

Upper-middle-class  215 (66%) 111 4%) 
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4. Discussion 

This study conducted a household survey to indicate the prevalence of childhood obesity in Erbil 
city. In addition, identifying potential risk factors in children aged from 5 to 18 years. This study incor-
porated BMI, which has been extensively utilized as a measure of overweight and obesity. According 
to the results, it was discovered that 30.4% of Participants were weight gain, 22.7% of them were over-
weight and 7.7% were obese. Some cross-sectional research had been done either in primary or second-
ary schools in Iraq, and the Kurdistan Regional Government confirmed that the prevalence rate of over-
weight and obesity had risen.  

In a study that carried out in Erbil, among children in primary school, the prevalence rate was 26% 
[16]. However, two cross-sectional studies conducted among children of primary school age and high 
school discovered that the prevalence rate of overweight was 30% between high school in Erbil and 
another study conducted in 2009 in school age found that the prevalence was 10.9% [16][17].These dif-
ferent findings may be attributable to the distinct periods in which the studies were performed or to 
the fact that may have dropped out or never enrolled in school. In European countries, obesity and 
overweight rates have also increased. It has been reported that the prevalence of overweight is higher 
in the US than in other developing nations [18]. By contrast, socioeconomic status has been linked to 
childhood obesity, it has been suggested that in developed nations a low socioeconomic status is asso-
ciated with a higher prevalence of obesity, whereas in developing nations it is contrariwise. In the Kur-
distan Region of Iraq, childhood obesity has become a serious public health problem due to the increase 
in sedentary lifestyles and the preference for more comfortable living [19]. The majority of the parents 
of the study population were illiterate or unemployed, and fewer of them held higher qualifications 
and high-ranking occupations.  

This study demonstrated that the level of education is not related to the rising percentage of child-
hood obesity; however, a study that was conducted in Turkey found a correlation between obese chil-
dren and mother's educational level and occupational status because mothers more interacted with 
children, while the occupational status for mothers found no correlation with obesity. On the other 
hand, the father’s occupation demonstrated a relationship between their jobs and obesity [20]. 

The prevalence rate differences between boys and girls for childhood obesity were marginally dis-
tinct, 32.4% and 28% respectively. This minor difference may be attributable to the selection of the study 
population, as 52.7% of the study participants were male and 47.3% were female, and a similar finding 
in the US showed that there were no gender differences in weight status among children [21]. Accord-
ing to the other systematic review study, there were no appreciable differences in overweight between 
boys and girls; however, similar findings indicated that there were slight differences between males 
and females [22]. Our finding does not coincide with a cross-sectional study conducted among 5–
17year-old school children although the prevalence of overweight was higher in girls than in boys (58% 
vs. 46%), respectively [23]. The justification for our result is that in our society, there were no highly 
significant lifestyle differences between males and females. However, a study conducted on Mexican 
children showed that both sexes were at risk for overweight and obesity and did not show significant 
differences [24]. 

The majority of children consumed three main meals daily because of traditional habits in the 
country, which demonstrated for this reason that the prevalence of overweight was higher among those 
who ate three times a day than one or two main meals consumption and revealed that there was no 
significant outcome between daily meal intake and weight gain. Conversely, another study that was 
carried out in Erbil showed that there was a relationship between several meal intakes and weight gain 
[16]. Our findings contradicted the findings of the previous study, which found that consuming be-
tween meals was substantially associated with a high BMI and represented that a low frequency of 
consumption was associated with a low BMI level, and by contrast, more frequent eating was associated 
with a high BMI [25]. 

Another finding was that there was not a significant relationship between snacks and eating be-
tween supper and bedtime and weight gain. 30.2% of overweight children eat snacks, while 30.1% do 
not. On the other hand, 31.1% had to eat between supper and bedtime, and 29.1% had not eaten. The 
previous study in the same area also revealed a non-significant relationship between eating snacks 

http://doi.org/10.24017/science.2024.1.1


 
http://doi.org/10.24017/science.2024.1.1  11 
 
between meals and consumption between dinner and bedtime on the one hand and overweight status 
on the other. It reveals that 15.3% of children who don't eat between meals and 13.5% of those who 
don't eat between supper and midnight are overweight, compared to 10.6% and 10.5% of those who do 
eat between meals and supper, respectively [19]. The fact that snacking between meals is associated 
with lower overall food intake than when parents focus only on the child's three main meals may help 
to clarify our judgments. 

The outcome of the study found that there was no significant association between a variety of food 
consumption and overweight status, although one interesting finding is only eating without hunger 
due to a significant association between overweight children who had eaten and not eaten when not 
hungry (35.6% and 28%), respectively. While several studies have shown that there are relations be-
tween weight status and the variety of food and drink consumption, these tendencies have been linked 
to numerous alterations in the social, economic, and physical environment and dietary habits [25]. The 
nutrition transition is typically characterized by an increase in the consumption of energy-dense foods 
that are low in fiber, sugar, and sweetened beverages, a decline in physical activity, and a shift towards 
a more sedentary lifestyle [16]. Conversely, another study found that physical inactivity did not have a 
significant relationship with overweight children [26].This study determined the frequency of carbo-
hydrate consumption due to the increased prevalence of obesity and overweight, but the findings were 
not statistically significant, as shown by the outcomes for children who consume fast food. 30% were 
obese, while 33.3% were not consumed. Then other studies included in the systematic review discov-
ered the relationship between carbohydrates and obesity and presented carbohydrate's impact on body 
weight[18]. On the other hand, consumption of cake, ice cream, chocolates, and sweetened drinks over-
weight children consumed 30.6% conversely, 23.3% were not consumed. However, another cross-sec-
tional study declared that there was a relationship between high consumption of carbohydrates and 
energy drinks with overweight [26].  

The study conducted in the UK specified a positive relationship between fast-food intake and 
weight gain and explained that fast-food consumption has risen dramatically in the last two dec-
ades[20]. Despite this, the results of this study were not statistically significant, which may be due to 
cultural differences and the fact that Iraqis consume less fast food than Europeans. According to the 
findings of this particular piece of research, there is a considerable correlation between children's ex-
posure to screens, whether via their smartphones or those of their parents, as well as any other elec-
tronic devices, and the overall increase in the amount of time spent playing video games and watching 
television. The prevalence rate of overweight children who were watching TV and playing video games 
was 30.9% and 9.4% of them were not sitting in front of a screen for a long time, furthermore, 32.7% of 
them had their mobile or other electronic devices while 26.6% of them had not to own smart screen 
devices, overweight children who use parent’s phone or other devices was 51.9% and 28.9% was not 
used. According to the findings, children exposed to multi-screen and smart devices were significantly 
associated with being overweight. 

A household survey done for American families demonstrated that early exposure to the screen at 
a younger age has become a potentially addictive behavior and discovered that around 50% of Ameri-
can children had their smartphone, That cross-sectional study illustrated several implications of child 
growth, on the other hand, found that the addition of multiscreen exposure leads to elevation of prev-
alence rate of obesity, in addition, verified that children exposed to multiscreen in the age group of the 
study either have their own devices or used their parent's devices has a significant relation with weight 
gain [21]. Increased levels of early screen exposure have been associated with decreased mental abili-
ties, decreased growth, addictive behavior, poor school performance, poor sleep patterns, and in-
creased levels of obesity. As technology continues to interactions the current culture of early screen 
exposure [21]. Furthermore number of studies reported that there are relationship between timing ex-
posure to screen activities, television watching, food intake motivation, and snacking demeanor among 
children [22].  

Another important finding was that any parents who were overweight had a relationship with 
their children's weight status and found that one or both parents being overweight affected the chil-
dren's weight status. This result may be influenced by genetic factors and the same result was found in 
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a study that was done in Iran showing that there was a relationship between parent's obesity and chil-
dren's weight gain [23]. Several researchers have shown the relationship between sleep quality and 
weight gain and mentioned that poor sleep quality leads to obesity and overweight [24]. However, this 
particular research did not show a significant association between the amount of sleep and weight gain. 

The current study found that the affiliation between weight gain and socioeconomic class was 
insignificant, a possible explanation for this might be that this study was a household survey and most 
families included in this study were nearly at the same economic level, despite the prevalence rate 
among overweight children increasing with cooperative quality of life, overweight children among 
families of low income 26.1%, middle class 30.5%, and upper-income class 34%. The same results were 
reported by the prevalence rate increased in high socioeconomic even though the association was con-
sidered significant [17]. In addition, an earlier study in Saudi Arabia reported that 87% of middle-class 
children were either overweight or obese. In contrast, a study, which was conducted among primary 
school children in Erbil suggested that the prevalence rate of overweight children among low-income 
families was the highest [16]. Another study showed a lower BMI was connected with reporting a 
higher number of children identified as being from poor socioeconomic level households and children 
from more affluent backgrounds showed no correlation between BMI and socioeconomic status [26]. 

5. Conclusions 
The results show that the prevalence of overweight and obesity among this target age 5-18 years 

should be considered for both genders, after analyzing the multifactorial causes it was discovered that 
those children's exposure to multi-electronic devices has a significant relationship with weight gain. 

This is a household survey in the city of Erbil, and the sample was more representative of the 
community than previous studies that were not conducted in households. However, Erbil's newer cities 
and villages were excluded from the study because the security of these special districts did not allow 
our team to access the cities for enrolling the children. On the other hand, children younger than 5 years 
are excluded, as further research might be addressed for children less than 5 years and will determine 
which risk factors contribute to overweight children younger than 5 years. 

The limitations of the study were excluding all children under five years old, and the oldest of 19 
years were excluded correspondingly, and the data was collected only inside Erbil city. New villages 
and upscale areas inside Erbil city were excluded from the sample selection because the team could not 
access these areas to collect data, and most of the families that live in these areas have upper-class 
incomes. 

The education directors in Erbil are informed concerning the prevalence rate of weight gain among 
children and recommend having a program with parents to decrease the prevalence rate to drop obesity 
and overweight in children. Suggested to health authorities in Erbil to improve the health program to 
decline the influence of multielectron devices among children and motivate children and parents to 
improve lifestyle. 

Authors contributions: Sabah Shareef Mohammed: Full contribution. Sherzad Abdulahad Shabu: Full contribu-
tion. 

Data availability: Data will be available upon reasonable request. 

Conflicts of interest: The authors declare that they have no known competing financial interests or personal rela-
tionships that could have appeared to influence the work reported in this paper. 

Funding: The authors did not receive support from any organization for the submitted work. 

References 
[1] H. Ranjani  et al., ‘Epidemiology of childhood overweight & obesity in India: A systematic review’, Indian J. Med. Res., 
vol. 143, no. FEBRUARY, pp. 160–174, 2016, doi: 10.4103/0971-5916.180203. 
[2] W. Ahrens et al., ‘Prevalence of overweight and obesity in European children below the age of 10’, Int. J. Obes., vol. 38, pp. 

S99–S107, 2014, doi: 10.1038/ijo.2014.140. 
[3] G. Egger and J. Dixon, ‘Beyond obesity and lifestyle: A review of 21st century chronic disease determinants’, Biomed Res. 

Int., vol. 2014, 2014, doi: 10.1155/2014/731685. 

http://doi.org/10.24017/science.2024.1.1


 
http://doi.org/10.24017/science.2024.1.1  13 
 
[4] T. Shah, G. Purohit, S. P. Nair, B. Patel, Y. Rawal, and R. M. Shah, ‘Assessment of obesity, overweight and its association 

with the fast food consumption in medical students’, J. Clin. Diagnostic Res., vol. 8, no. 5, pp. 5–7, 2014, doi: 
10.7860/JCDR/2014/7908.4351. 

[5] T. Omer, ‘The causes of obesity: an in-depth review’, Adv. Obesity, Weight Manag. Control, vol. 10, no. 4, pp. 90–94, 2020, 
doi: 10.15406/aowmc.2020.10.00312. 

[6] M. Di Cesare et al., ‘La carga epidemiológica de la obesidad infantil: Una epidemia mundial que requiere medidas 
urgentes’, BMC Med., vol. 17, no. 1, pp. 1–20, 2019, [Online]. Available: 
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-019-1449-8 

[7] E. A. Silveira et al., ‘The Role of Sarcopenic Obesity in Cancer and Cardiovascular Disease : A Synthesis of the Evidence on 
Pathophysiological Aspects and Clinical Implications’, 2021. 

[8] S. Licher et al., ‘Lifetime risk and multimorbidity of non-communicable diseases and disease-free life expectancy in the 
general population: A population-based cohort study’, PLoS Med., vol. 16, no. 2, pp. 1–17, 2019, doi: 
10.1371/journal.pmed.1002741. 

[9] R. L. Kolotkin and J. R. Andersen, ‘A systematic review of reviews: exploring the relationship between obesity, weight loss 
and health-related quality of life’, Clin. Obes., vol. 7, no. 5, pp. 273–289, 2017, doi: 10.1111/cob.12203. 

[10] J. M. Moreno Villares, ‘Stigma experienced by children and adolescents with obesity’, Acta Pediatr. Esp., vol. 76, no. 3–4, p. 
63, 2018, doi: 10.1542/9781610022781-stigma. 

[11] N. K. Güngör, ‘Overweight and obesity in children and adolescents’, JCRPE J. Clin. Res. Pediatr. Endocrinol., vol. 6, no. 3, 
pp. 129–143, 2014, doi: 10.4274/jcrpe.1471. 

[12] S. Al-Ghamdi et al., ‘Prevalence of overweight and obesity based on the body mass index; A cross-sectional study in 
Alkharj, Saudi Arabia’, Lipids Health Dis., vol. 17, no. 1, pp. 1–8, 2018, doi: 10.1186/s12944-018-0778-5. 

[13] F. Abd and A. Redha, ‘Overweight and Obesity among Children under 18 year attended Nutritional Clinic in AL-
Diwaniyah Governorate, Iraq, 2016’, Univ. Thi-Qar J. Med., no. 1, 2019, doi: 10.32792/utq/utjmed/13/1/5. 

[14] S. Devina, K. Bhagyapreet, and R. K. Verma, ‘Impact of excessive watching television on health and nutritional status 
among suburban children’, Res. J. Fam. Consum. Sci., vol. 2, no. 9, pp. 1–4, 2014. 

[15]  M. A. Almuhanna, M. Alsaif, M. Alsaadi, and A. Almajwal, ‘Fast food intake and prevalence of obesity in school children 
in Riyadh City.’, Sudan. J. Paediatr., vol. 14, no. 1, pp. 71-80, 2014. 

[16]  ‘Overweight and obesity associated factors among high school students: A cross sectional study in Erbil’, Medico-Legal 
Updat., vol. 20, no. 1, pp. 1296–1301, 2020, doi: 10.37506/v20/il/2020/mlu/194481. 

[17] S. A. Shabu, ‘Prevalence of childhood obesity among a sample of basic education school children in erbil city Submitted to 
the Council of the College of Medicine at Hawler Medical University in Partial Fulfillment of the Requirements for the 
Degree of Master of Science’, 2009. 

[18] S. Soltani, A. Jayedi, S. Abdollahi, A. A. Vasmehjani, F. Meshkini, and S. Shab-Bidar, ‘Effect of carbohydrate restriction on 
body weight in overweight and obese adults: a systematic review and dose–response meta-analysis of 110 randomized 
controlled trials’, Front. Nutr., vol. 10, pp. 1–12, 2023, doi: 10.3389/fnut.2023.1287987. 

[19] H. O. Ahmed et al., ‘The life styles causing overweight or obesity: Based on 5 years of experience in two centers in Sulaimani 
Governorate, Kurdistan Region/Iraq’, Int. J. Surg. Open, vol. 11, pp. 22–29, 2018, doi: 10.1016/j.ijso.2018.04.002. 

[20] M. Pearce, I. Bray, and M. Horswell, ‘Weight gain in mid-childhood and its relationship with the fast food environment’, 
J. Public Heal. (United Kingdom), vol. 40, no. 2, pp. 237–244, 2018, doi: 10.1093/pubmed/fdx108. 

[21] C. Wolf, S. Wolf, M. Weiss, and G. Nino, ‘Children’s environmental health in the digital era: Understanding early screen 
exposure as a preventable risk factor for obesity and sleep disorders’, Children, vol. 5, no. 2, Feb. 2018, doi: 
10.3390/children5020031. 

[22] A. A. Ramírez-Coronel et al., ‘Childhood obesity risk increases with increased screen time: a systematic review and dose–
response meta-analysis’, J. Heal. Popul. Nutr., vol. 42, no. 1, pp. 1–14, 2023, doi: 10.1186/s41043-022-00344-4. 

[23] A. Almaqhawi, A. Alkhateeb, A. K. AlHussain, K. S. Alqahtani, A. K. Aldrweesh, and S. A. Aljarri, ‘Prevalence and 
Associated Risk Factors of Childhood Obesity in the Eastern Province of Saudi Arabia’, Cureus, vol. 14, no. 10, pp. 1–10, 
2022, doi: 10.7759/cureus.30015. 

[24] Y. Fatima, S. A. R. Doi, and A. Al Mamun, ‘Sleep problems in adolescence and overweight/obesity in young adults: is there 
a causal link?’, Sleep Heal., vol. 4, no. 2, pp. 154–159, Apr. 2018, doi: 10.1016/j.sleh.2018.01.002. 

[25] R. Rogers et al., ‘The Relationship between Childhood Obesity, Low Socioeconomic Status, and Race/Ethnicity: Lessons 
from Massachusetts’, Child. Obes., vol. 11, no. 6, pp. 691–695, 2015, doi: 10.1089/chi.2015.0029. 

[26] R. Hardy, N. Kliemann, T. Evansen, and J. Brand, ‘Relationship Between Energy Drink Consumption and Nutrition 
Knowledge in Student-Athletes’, J. Nutr. Educ. Behav., vol. 49, no. 1, pp. 19-26.e1, 2017, doi: 10.1016/j.jneb.2016.08.008. 

http://doi.org/10.24017/science.2024.1.1

	1. Introduction
	2. Materials and Methods
	2.1. Study Tools
	2.2.  Data Collection and Analysis

	3. Results
	3.1. Sample Socio-demographic Information
	3.2. Status of Children's Weight
	3.3. Overweight and Obesity
	3.4. Sex and Weight Status
	3.5. Number of Main Meals Consumed Daily
	3.6. Source of Food Intake and Soft/Sweetened Drinks
	3.7. Habit and lifestyle

	4. Discussion
	5. Conclusions
	References

