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Introduction

Obesity, which is an increasing public health problem, has 
become an important health threat in children as well as adults. 
It occurs as a result of an excessive storage of fat in the body 
and brings with physical and mental problems (1). According 
to the reports of World Health Organization (WHO) in 2016, 
the number of overweight or obese children under the age of 
five years is more than 41 millions, and the number of children 
between the ages of five and 19 years is more than 340 millions 

(2). According to the results of the United States National 
Nutrition and Health Survey in 2015-2016, the prevalence of 
obesity was reported to be 42.8% in middle-aged adults, 13.9% 
in children aged 2-5 years, 18.4% in children aged 6-11 years 
and 20.6% in adolescents aged between 12 and 19 years (3). 
The prevalence of obesity, which is described as a disease of 
our age, is increasing day by day in children and adolescents 
in our country as well as in the world. While the obesity rate 
was 15.2% in children over 15 years of age in 2008 in Turkey, it 
rose to 19.9% in 2014 (4). The Project Research of Monitoring 

DOI: 10.4274/gulhane.galenos.2020.1003

ORIGINAL ARTICLE

Factors associated with overweight and obesity in students 
of 5-14 age group in Mersin

 Serdar Deniz1,  Hülya Şirin2,  Mehmet Kıvrak3,  Züleyha Kaplan4,  Gamze Ketrez2,  Sarp Üner5

1Malatya Provincial Health Directorate, Malatya, Turkey
2University of Health Sciences Turkey, Gülhane Faculty of Medicine, Department of Public Health, Ankara, Turkey
3Inonu University Faculty of Medicine, Department of Biostatistics, Malatya, Turkey
4Mersin Provincial Health Directorate, Mersin, Turkey
5Hacettepe University Faculty of Medicine, Institute of Public Health, Ankara, Turkey

Aims: Obesity is a health problem caused by excessive fat deposition in the body, which 
spreads rapidly, threatening the age group of children as well as adults. When it occurs in 
childhood, it probably continues in adulthood. This study aims to determine the factors related 
to overweight and obesity in primary and secondary school children in Mersin.

Methods: This cross-sectional study was carried out with the children aged between five and 
14 years in primary and secondary schools in Mersin, following the school health activities 
done by Mersin Public Health Directorate. Minimum sample size was calculated as 1.735 and 
questionnaires were sent to 2.000 people considering the variables of the class and school 
location. The independent variables of the study were sociodemographic characteristics, 
feeding habits, time allocated for physical and other activities, children’s body mass index (BMI) 
categories according to the parents’ declarations and parents’ BMI categories according to 
their declarations. And, the dependent variable was the children’s BMI values calculated by our 
measurements. The data of 1.980 students were analyzed.

Results: The mean age of the study group was 9.28±2.53 (minimum-maximum: 5-14) years, and 
50.9% of them were male. It was found that 14.6% of the group were obese and 21.5% were 
overweight. While 38.3% of boys were in the overweight or obese category, this rate was 33.8% 
for girls (p>0.05). The prevalence of overweight or obesity was significantly higher in secondary 
school students than in primary school students (p<0.05).

Conclusions: The factors affecting childhood obesity identified in the studies conducted in 
Turkey have also become apparent in the current research we did on the school children aged 
5-14 years in Mersin.

ABSTRACTDate submitted:
11.02.2020
Date accepted:
05.05.2020
Online publication date:
15.12.2020

Corresponding Author:
Serdar Deniz MD, Malatya Provincial 
Health Directorate, Malatya, Turkey
dr.serdardeniz@gmail.com

ORCID:  
orcid.org/0000-0002-6941-4813

Presented in: It was presented as an 
abstract at the 20th National and 3rd 
International Biostatistics Congress on 
October 26-29, 2018.

Keywords: Student, overweight, 
obesity

©Copyright 2020 by the University of Health Sciences Turkey, Gülhane Faculty of Medicine / Gülhane Medical Journal published by Galenos Publishing House.

Gulhane Med J 2020;62:245-53

Deniz et al. Overweight and obesity in 5-14 age group

https://orcid.org/0000-0002-6941-4813
https://orcid.org/0000-0001-8489-5005
https://orcid.org/0000-0002-2405-8552
https://orcid.org/0000-0002-9145-7983
https://orcid.org/0000-0003-1572-7600
https://orcid.org/0000-0002-9880-8811


Deniz et al. Overweight and obesity in 5-14 age group246

School-Age Children’s Growth in Turkey (TOÇBİ) conducted in 
2009 revealed that the overweight rate was 14.3% and obesity 
rate was 6.5% in the children between six and nine years of age 
(5).

The prevalence of obesity in boys and girls aged 6-9 years 
in Europe has been found to range between 5% and 43% 
according to the WHO’s study of the European Childhood 
Obesity Surveillance Initiative (COSI) (1). The results of COSI-
Turkey 2013 (TUR) revealed that the percentage of lightweight 
was 14.2% and the rate of obesity was 8.3% in the children 
aged 7-8 years and that 23.3% of boys and 21.6% of girls were 
overweight and obese (6). According to COSI-TUR 2016 data, 
overweight and obesity rates were determined to be 14.6% and 
9.9%, respectively, in the second-grade children (7).

Childhood obesity is frequently carried to later ages and 
forms the basis for many diseases (8). An obese child is highly 
likely to become overweight or obese in adulthood (9). In other 
words, overweight and obesity seen in childhood continue in 
adulthood and constitute the basis for many diseases such as 
cardiovascular diseases, hypertension, diabetes and respiratory 
problems (10). It, at the same time, causes a decrease in life 
expectancy at birth and adversely affects the quality of life. Lipid 
metabolism disorders, steatohepatitis, and type-2 diabetes, 
which are known to be associated with obesity, have recently 
become common in children and adolescents (8). In addition to 
these diseases, failures in education, skeletal system problems, 
cardiovascular diseases, and mental problems including lack of 
self-worth are also important problems faced by an obese child 
(11).

Such factors as family’s obesity, socioeconomic status, 
education level, and family type play a role in the increase of 
childhood obesity prevalence. Besides, it is also noted that there 
is a strong relationship between obesity and the duration of a 
child’s breastfeeding, nutritional characteristics, physical activity 
and television/computer use (12). Thus, the underlying factors 
need to be evaluated to understand the primary prevention of 
obesity. Although childhood obesity is an important and rapidly 
increasing public health problem, the measures implemented to 
prevent it remain inadequate today (13).

Considering all these conditions makes it important to 
define the incidence and risk factors of obesity among school-
age children, to plan and implement the attempts to increase 
healthy nutrition and physical activity. Accordingly, this study 
aims to determine the factors related to overweight and obesity 
in primary and secondary school children in Mersin.

Methods
This cross-sectional study was carried out in the children 

aged between five and 14 years in primary and secondary 
schools in Mersin, following the school health activities done by 
Mersin Public Health Directorate. The ethics committee approval 

was obtained from Non-Interventional Clinical Research Ethics 
Committee of Hacettepe University with the number 16969557-
1126 dated July 26, 2017. The studies were carried out within 
the framework of the school health services cooperation 
protocol signed in May 2016 between the Ministry of Health and 
the Ministry of National Education of Turkey.

Before the research, the work conducted by Mersin Public 
Health Directorate was as follows; following the receipt of the 
institutional approval from the Public Health Agency of Turkey 
for the field study as a part of the school health studies, the 
parents and students were informed about the study and their 
consent forms were obtained. After this formal procedure, the 
height and weight of 205.605 children out of 247.156 children 
(except those who were absent and migrated to another 
city, and younger than 66 months and older than 14 years) 
studying at primary (including kindergarten) and secondary 
schools in the city center and districts of Mersin in 2017-
2018 academic year were measured. Their body mass index 
(BMI) values were calculated and classified according to the 
criteria (Z-score) accepted by the WHO (14). As a result of 
this classification, it was found out that the prevalence of 
overweight or obesity was 34.5% among children aged 66 
months and over in primary (including kindergarten) and 
secondary schools in Mersin. The same brand and model 
equipment with good calibration and accurate and reliable 
measurement was used in the anthropometric measurements. 
At the time of the measurement, each student’s shoes, jacket, 
or other heavy clothing were removed and his/her pockets 
were emptied.

After the study conducted by Mersin Public Health 
Directorate, to determine the factors related to overweight and 
obesity, the sample size was calculated as 347 out of 205.605 
people with an error rate of 5%, confidence interval of 95% 
and overweight or obesity frequency of 34.5% in the Epi Info 
program. The minimum sample size was set as 1,388 (347x2x2) 
to represent gender (male-female) and education levels 
(primary and secondary). Taking the non-response rate (25%) 
into consideration, the minimum sample size was calculated as 
1,735, and questionnaires were sent to 2,000 people considering 
the variables of the class and school location.

During the sampling process, the students’ lists were sorted 
according to their BMIs, classes, genders, and a number from 
1 to 102 was selected. Starting from this number, every 102nd 

person was taken as sample.

The independent variables of the study were 
sociodemographic characteristics, feeding habits, time allocated 
for physical and other activities, children’s BMI categories 
according to the parents’ declarations and parents’ BMI 
categories according to their declarations. And the dependent 
variable was the children’s BMI values calculated by our 
measurements.
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The height and weight values of the parents were evaluated 
according to their declarations and categorized as weak (<18.5), 
normal (18.5-24.9), overweight (25.0-29.9), and obese (>30.0) 
in reference to the BMI values obtained (15).

Following the approval of the ethics committee, a 
questionnaire and informed consent form were sent to the 
children’s parents. 

Statistical Analysis

The data obtained from 1.980 students who accepted to 
participate in the study and answered the questionnaire were 
analyzed with the Statistical Package for the Social Sciences-25 
package program. While descriptive variables were expressed as 
mean, standard deviation, number, and percentage, chi-square 
analysis was performed to compare categorical variables. The 
statistical significance in this study was considered to be p<0.05. 

Results
The mean age of the 1.980 children included in the study 

was 9.28±2.53 (minimum-maximum: 5-14) years. After the BMI 
values were classified, it was found that 14.6% (n=289) of the 
students were obese, 21.5% (n=426) were overweight, 62.3% 
(n=1233) were normal weight, 1.4% (n=27) were weak, and 
0.3% (n=5) were very weak. 

Males constituted 50.9% (n=1.007) of the current study 
group and 57.5% (n=1.139) of the participants were living in 
the central district. Those studying at secondary school formed 
50.8% (n=1.006) of the whole group. While 38.3% (n=386) of 
boys were in the overweight or obese category, it was 33.8% 
(n=329) for girls. Whereas there was no significant difference 
among the BMI categories according to gender (p=0.108), it 
was found that the frequency of overweight or obesity was 
significantly higher in the age group of 13-14 years compared 
to the other groups (p<0.001). Similarly, the prevalence of 
overweight or obesity was significantly higher in secondary 

school students than in primary school students (p=0.002) 
(Table 1).

Of the residents in the central district, 62.9% (n=717) were 
of normal weight, 35.5% (n=404) were overweight or obese, 
and 1.6% (n=18) were weak or very weak while 61.4% (n=516) 
of those living in the periphery were normal weight, 37.0% 
(n=311) were overweight or obese, and 1.7% (n=14) were weak 
or very weak. As a result, there was no statistically meaningful 
difference among BMI categories according to residence type 
(x2=0.524, p=0.769).

The children walking or cycling to or from school constituted 
55.3% (n=1.094) of the group, but those commuting by a motor 
vehicle were 36.6% (n=724). According to the evaluation of 
the access type to school, there was no statistically significant 
difference among the BMI categories of those walking or cycling, 
using a motor vehicle and both (x2=2.840, p=0.585).

It was noted that 27.7% (n=548) of the group did not 
devote any time to weekly sports and physical activity including 
weekends. As for the time spent in front of TV and computers, 
18.6% (n=369) and 42.3% (n=837) spent more than two 
hours on TV and computers on weekdays and on weekends, 
respectively. The frequency of overweight or obesity (30.7%) 
was significantly lower in those devoting more than 4 hours 
to sports and physical activities including the weekend when 
compared to the other groups (x2=20,346, p<0.001). It was also 
found that the frequency of overweight or obesity decreased as 
the time spent on TV-computers per day during the week or at 
the weekend decreased (Table 2).

BMI categories were found to differ according to the 
frequency of having breakfast weekly. While 95.7% (n=22) of 
those who had breakfast every day of the week were in the 
normal weight category, the frequency of normal weight was 
51.1% (n=46) and the frequency of overweight or obesity was 
45.6% (n=41) in those never having breakfast (x2=44.313, 
p<0.001).

Table 1. Distribution of body mass index categories by gender, age groups, and school categories
Weak and very 
weak Normal weight Overweight or 

obese χχ2 p
n % n % n %

Gender
Male (50.9%) 15 1.5 606 60.2 386 38.3

4,444 0.108
Female (49.1%) 17 1.7 627 64.4 329 33.8

Age group

5-6 years (18.3%) 2 0.6 255 70.4 105 29.0

34,872 <0.001
7-8 years (23.2%) 5 1.1 290 63.0 165 35.9
9-10 years (21.8%) 12 2.8 267 61.8 153 35.4
11-12 years (23.3%) 8 1.7 290 62.9 163 35.4
13-14 years (13.4%) 5 1.9 131 49.4 129 48.7

School category
Primary school (49.2%) 10 1.0 641 65.8 323 33.2

12,592 0.002
Secondary school (50.8%) 22 2.2 592 58.8 392 39.0

The percentages in parentheses indicate the distribution of the related parameter within the group.
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The group’s BMI categories varied according to vegetable, 
whole milk, and yogurt-tzatziki-ayran consumption, as well. 
While 32.3% (n=113) of those consuming vegetables every 
day of the week were found to be overweight or obese, it was 
34.8% (n=200) in those who consumed vegetables frequently 
(4-6 days a week), 39.1% (n=313) in those rarely (1-3 days) 
consuming, 35.6% (n=58) in those consuming less than one 
a week, and 33.7% (n=31) in those who never consumed. 
This difference in the groups was statistically significant 
(x2=20.438, p=0.009). As for the consumption of whole milk, 
the frequency of overweight or obesity was 30.5% (n=99) in 
the students who consumed it every day of the week, 36.2% 
(n=123) in those consuming frequently (4-9 days), 32.5 
(n=160) in those consuming rarely (1-3 days), and 41.6% 
(n=107) in those consuming less than once a week. And it 
was found that 40.0% (n=226) of the students who did not 
consume whole milk were in the overweight or obese category 
(x2=17.332, p=0.027). While the prevalence of overweight or 
obesity was 32.2% (n=19) in those who did not consume any 
yogurt, tzatziki, and ayran, it was 34.3% (n=23) in those who 
consumed less than once a week, 36.7% (n=130) in those 
rarely (1-3 days) consuming, 40.5% (n=265) in those who 
consumed frequently (4-6 days), and 32.9% (n=278) in those 
who consumed every day (x2=17.544, p=0.025).

The BMI categories of the participants were not found to 
be statistically different according to their consumption of fresh 
fruit, ready-made 100% fruit juice, freshly squeezed fruit juice, 
carbonated drinks (cola etc.), dietary drinks other than milk, low 
or semi-skimmed milk, cheese, pudding and other instant dairy 
products, salty snacks such as meat, fish, chips, sugar bar, 
chocolate dessert, biscuits, cakes, pastry, cookies, pizza, pita, 
lahmacun and French fries (p>0.05).

There was no statistically significant difference among 
BMI categories according to the total number of children in the 

family, either (x2=10.825, p=0.212). According to the answers 
of the families about how they regarded their children’s 
weight, the BMI categories were statistically significantly 
different. The children of 93.2% (n=221) of those who thought 
their child were overweight, the children of 92.6% (n=25) were 
obese, the children of 34.7% (n=450) of those who thought 
their child were normal weight, the children of 2.8% (n=11) 
were underweight and 25.8% (n=8) of those who did not 
express any opinion were overweight or obese (x2=611.534, 
p<0.001) (Table 3).

Children’s BMI categories were significantly different 
according to maternal education level, job, and BMI category. 
The highest prevalence of overweight or obesity was found 
in the children of college/university graduate mothers 
with 43.9% (n=115) (x2=27.311, p<0.001). According to 
the evaluation of the mother’s employment (job) status, 
the prevalence of being overweight or obese was 80.0% 
(n=4) in the children whose mothers were retired, and 
34.6% (n=546) in those whose mothers were housewives/
unemployed (x2=16.934, p=0.031). When the BMI categories 
of the children were compared according to the mother’s 
BMI category, 46.8% (n=177) of the children whose mothers 
were obese were overweight or obese, and this value was 
found to be significantly higher than the non-obese mothers 
(x2=44.748, p<0.001) (Table 3). 

BMI categories of the children did not show a significant 
difference regarding fathers’ job status while they differed 
according to fathers’ educational levels and BMI categories. 
The incidence of overweight or obesity was found to be 42.2% 
(n=19) in the children whose fathers were illiterate (x2=15.599, 
p=0.048). And 49.2% (n=203) of the children whose fathers 
were obese were found to be overweight or obese (x2=63.152, 
p<0.001) (Table 3).

Table 2. Distribution of body mass index categories according to the time set aside for the TV-computer and physical 
activity by the students (n=1.980)

Weak and very 
weak Normal weight Overweight or 

obese χχ2 p
n % n % n %

Allocated time for sports-
physical activity, including 
weekend (per week)

0 (27.7%) 16 2.9 322 68.8 210 38.3
20,346 <0.0011-4 hours (42.6%) 11 1.3 508 60.3 324 38.4

>4 hours (29.7%) 5 0.8 403 68.4 181 30.7

Time spent on TV-computer on 
weekdays (per day)

0 (23.4%) 10 2.2 307 66.3 146 31.3
9,717 0.0451-2 hours (58.0%) 18 1.6 714 62.2 416 36.2

>2 hours (18.6%) 4 1.1 212 57.5 153 41.5

Time spent on TV-computer at 
the weekend (per day)

0 (16.7%) 11 3.3 213 64.4 107 32.3
14,941 0.0051-2 hours (41.0%) 15 1.8 515 63.4 282 34.7

>2 hours (42.3%) 6 0.7 505 60.3 326 38.9
The percentages in parentheses indicate the distribution of the related parameter within the group.
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Table 3. Body mass index categories according to the total number of children in the family, parents’ thoughts about the 
child’s weight, parents’ weight and economic status

Weak or very 
weak

Normal Overweight 
or obese

 
χχ2

 
p

n % n % n %
Total number of 
children

1 (9.2%) 3 1.6 102 56.0 77 42.3

10,825 0.212
2 (38.6%) 10 1.3 479 62.7 275 36.0
3 (30.6) 7 1.2 390 64.5 208 34.4
4 (10.8%) 5 2.3 126 58.9 83 38.8
5 and over (10.9%) 7 3.3 136 63.3 72 33.5

Do you think your 
child’s weight?

Underweight (19.6%) 25 6.4 352 90.7 11 2.8

611,534 <0.001
Normal weight (65.5%) 7 0.5 840 64.8 450 34.7
Overweight (12.0%) 0 0.0 16 6.8 221 93.2
Fat (1.4%) 0 0.0 2 7.4 25 92.6
Don’t know/not specified (1.6%) 0 0.0 23 74.2 8 25.8

Mother’s education 
(n=1.954)*

Not vote (11.0%) 6 2.8 130 60.5 79 36.7

27,311 0.001
Literate (5.4%) 5 4.8 58 55.2 42 40.0
Primary school (43.4%) 13 1.5 523 61.6 313 36.9
Secondary/high school (26.8%) 4 0.8 360 68.8 159 30.4
College/university (13.4%) 4 1.5 143 54.6 115 43.9

Mother’s job 
(n=1.954) *

Housewife/unemployed (80.9%) 26 1.6 1.008 63.8 546 34.6

16,934 0.031
Worker (7.3%) 4 2.8 76 53.1 63 44.1
Officer (6.4%) 0 0.0 71 56.3 55 43.7
Self-employed (5.1%) 2 2.0 58 58.0 40 40.0
Retired (0.3%) 0 0.0 1 20.0 4 80.0

Mother’s BMI 
category (n=1.954)*

Very poor or poor (1.5%) 1 3.3 23 76.7 6 20.0

44,748 <0.001
Normal (39.9%) 17 2.2 537 68.8 226 29.0
Overweight (39.2%) 12 1.6 455 59.4 299 39.0
Obese (19.3%) 2 0.5 199 52.6 177 46.8

Father’s education 
(n=1.938)**

Not voted (2.3%) 1 2.2 25 55.6 19 42.2

15,599 0.048
Literate (4.2%) 4 4.9 46 56.8 31 38.3
Primary school (41.4%) 18 2.2 505 63.0 279 34.8
Secondary/high school (34.3%) 4 0.6 430 64.7 231 34.7
College/university (17.8%) 5 1.4 205 59.4 135 39.1

Your father’s job 
(n=1.938)**

Unemployed (6.0%) 5 4.3 61 52.6 50 43.1

12,288 0.139
Worker (42.8%) 14 1.7 538 64.9 277 33.4
Officer (9.6%) 2 1.1 117 62.9 67 36.0
Self-employment (38.6%) 10 1.3 461 61.5 278 37.1
Retired (3.0%) 1 1.7 34 58.6 23 39.7

Father’s BMI category 
(n=1.938)**

Very poor or poor (0.5%) 0 0.0 8 88.9 1 11.1

63,152 <0.001
Normal (28.2%) 13 2.4 396 72.5 137 25.1
Overweight (50.1%) 15 1.5 601 62.0 354 36.5
Obese (21.3%) 4 1.0 206 49.9 203 49.2

Monthly household 
income

Minimum wage (1.404) and below 
(53.4%)

21 2.0 659 62.3 377 35.7

5,885 0.4361.405-3.000 (29.4%) 7 1.2 362 62.2 213 36.6
3.001-5.000 (10.7%) 3 1.4 139 65.9 69 32.7
5.001 and above (6.6%) 1 0.8 73 56.2 56 43.1
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According to monthly household income and financial status 
assessment, there was no significant difference among the 
children’s BMI categories (p>0.05) (Table 3).

Discussion
Childhood obesity affects an individual’s whole life. Also, 

it is an important health problem in terms of causing many 
chronic diseases. The rapid increase in obesity requires urgent 
measures, firstly, to stop and then reduce the upward trend. 
While there were 32 million overweight and obese children in the 
0-5 age group in the world in 1990, it increased up to 41 millions 
in 2016. During this period, the number of overweight or obese 
children in the age group of 0-5 years in Africa increased from 
four millions to nine millions. The rate of increase in overweight 
and obesity in developing countries is more than 30%, and a 
significant majority of overweight and obese children live in these 
countries (11,15). The prevalence of overweight and obesity 
among children and adolescents (5-19 years) has dramatically 
increased from 4% to 18% between the years 1975 and 2016. 
The increase is similar among both boys and girls. In 2016, 18% 
of girls and 19% of boys were overweight. While the prevalence 
of obesity in children and adolescents was less than 1% in 1975, 
it increased to approximately 7% in 2016 (16).

In the present study, the prevalence of overweight was found 
to be 21.5% and obesity was 14.6% in children aged 5-14 years. 
When compared to our study, the prevalence of obesity was high 
in the studies performed by different researchers in the same 
age group in Ankara, Erzurum, and Konya (17-19). However, in 
the studies conducted in Izmir and Ankara, it was found to be 
lower (20,21). The different results among the studies may be 
due to differences in the effects of socioeconomic, climatic and 
cultural characteristics of the study areas on nutritional status 
and physical activity, as well as differences in sample size and 
diagnostic methods used.

In our study, the prevalence of overweight or obesity was 
highest in the age group of 13-14 years with 48.7%. Similarly, it 
was higher in the older age group in middle school students than 

in primary school students. In a study conducted in the age group 
of 6-15 years in Mugla, the prevalence of obesity was found to 
be significantly higher in children aged 10 years compared to 
children in other age groups (22). However, in another study 
conducted on primary school students in Izmir, the age group 
with the highest frequency of obesity was determined to be 12 
years of age (23). This may be associated with the relationship 
between obesity and puberty. The increase in the tendency to 
spend more time outside the home and consuming fast food 
for socialization in this age group may be among the reasons 
as well.

Although there was a higher incidence of overweight or 
obesity in men in our study, this difference was not statistically 
significant. In a study conducted in Izmir, obesity was found to 
be more common in all age groups of men (20). Likewise, the 
frequency of obesity was found to be significantly higher in boys 
than in girls in a research conducted in Duzce (24).

In our study, no significant difference was found among 
BMI values regarding the type of school access. The ways 
of going to school in primary school students at two different 
socioeconomic levels were examined in a study conducted in 
Istanbul. A significant difference was found among BMI values 
with regard to the types of access to school (25). 

One of the most important factors affecting obesity is the 
lack of desired physical activity. Urban and apartment life, 
narrow playgrounds in the streets as a result of modern life 
and the increase in the time spent on TV and computers due to 
technological developments decrease the physical activity and 
create a still lifestyle in children (26,27).

Preschoolers and school-age children should be approached 
differently in terms of performing physical activity. Preschoolers 
need to play games for two hours a day in a physically active 
way while one hour of physical activity to perspire is enough 
for school-age children (28). In our study group, the incidence 
of obesity was less in those who had more than four hours per 
week for physical activity including weekends. Nonetheless, 
no significant difference was found among BMI categories 

Table 3. Continued
Weak or very 
weak

Normal Overweight 
or obese

 
χχ2

 
p

n % n % n %
Financial situation 
assessment

One month passes easily (22.4%) 6 1.4 273 61.6 164 37.0

6,369 0.383

One month passes without much 
difficulty (27.7%)

5 0.9 356 65.0 187 34.1

Difficult to end a month (33.0%) 13 2.0 407 62.2 234 35.8
Cannot make the end of the month 
(16.9%)

8 2.4 197 58.8 130 38.8

The percentages in parentheses indicate the distribution of the related parameter within the group.
*Twenty-six children with no information about their mothers were excluded from the evaluation.
**Forty-two children with no information about their fathers were excluded from the evaluation.
BMI: Body mass index
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according to the method of school access (walking or cycling, 
motor vehicle). The prevalence of obesity was found to be high 
among the students who did not play games requiring movement 
(14.3%) and those who did not perform regular sports (9.7%) 
in a study conducted in Erzincan (29). In a study conducted 
in Elazig, the frequency of obesity was found to be higher in 
those who went to school by a vehicle than those who went 
on foot, but the difference was not significant (30). As a result, 
children should be encouraged to do more physical activities by 
explaining the importance of it by their families and teachers, 
and safe sports areas should be established in schools and 
other living spaces as far as physical settings are concerned.

In our study group, it was found that the frequency of 
overweight or obesity increased as the time spent on computers 
and TV increased. With the development of technology, the time 
spent on devices such as computers, television, and mobile 
phones increases. The rise in the duration of the TV watching in 
children increases the frequency of obesity, as well. It is known 
that children need to be physically active and to have adequate 
sleep. They are not recommended to watch TV for more than 
two hours (31,32). In a study conducted in Corum, a positive 
correlation was found between the students’ BMI categories and 
the time spent in front of computers and television, which is also 
in harmony with the present study. As the time spent in front 
of computers and television increases, so do BMI values (33). 
In a study conducted in Elazig, obesity was found to be more 
frequent in those who spent four hours or more in front of the 
television than those who spent 1-3 hours (30).

In the current study, no significant difference was found 
among the BMI categories according to socioeconomic levels. 
However, in the study conducted by Pirinççi et al. (34) in the 
province of Elazig, an increase in obesity was found in parallel 
with the income level. Still in another study conducted in Elazig, 
it was found that there was no difference in the prevalence 
of obesity according to income levels (30). This difference is 
thought to be due to the fact that the data on the economic 
situation are based on the verbal declaration of the families. 

When the frequency of having breakfast, which is one of 
the important dietary habits, and BMI values were evaluated 
in our study, the frequency of being overweight or obese 
was found to be statistically lower in those who had daily 
breakfast. The prevalence of obesity was reported to be higher 
in those who did not eat regularly and did not have breakfast 
on a regular basis in the provinces of Ankara, which is also 
consistent with our study findings (21). Moreover, in a study 
conducted in Erzurum, the frequency of obesity was found to 
be significantly higher in children who did not eat breakfast, 
which is compatible with our study as well (18). It is known 
that skipping the breakfast leads to susceptibility to obesity. 
This is attributed to the fact that the feeling of hunger is more 
dominant during the day in those who do not have breakfast, 

thereby necessitating eating more or resulting in a diet with 
higher energy content (35). Therefore, families, teachers, 
and children should be informed about the importance of the 
habit of having breakfast every day. Nutritional hours suitable 
for breakfast should be established until the end of primary 
education at schools, and children should be encouraged to 
have breakfast during these hours.

Even if the frequency of overweight or obesity in our study 
was lower in those who consumed fresh fruit every day, it was 
not statistically significant. In a study conducted in Erzincan, 
however, the prevalence of obesity among those consuming 
fruits and vegetables during snacks was 2.9%, which seems to 
be lower than in other groups (29). Another study conducted in 
Greece in 2012 revealed that the prevalence of obesity was 7.3% 
and the frequency of overweight was 23.9% with a significant 
relationship found between skipping breakfast, not consuming 
fruit and vegetables and the prevalence of obesity (36).

Not only was the frequency of obesity in the students who 
consumed whole milk, yogurt, tzatziki and ayran every day 
found to be lower in the present study but also the overweight 
or obesity prevalence was determined to be lower in them. 
Similarly, a study conducted abroad showed that the risk of low 
obesity was associated with the consumption of whole milk (37). 
As a result, whole milk consumption in children is reported to be 
associated with low BMI values (38).

In this study, there was no significant difference among 
BMI categories regarding the consumption of fizzy drinks (cola, 
etc.), salty snacks such as chips, candy bars, and chocolate 
dessert. But in a study conducted in Ankara, it was found that 
the prevalence of obesity was higher in students who consumed 
sugary fizzy drinks more (21).

The frequency of obesity was found to be high in children 
with high family income levels in this research, but it was 
not statistically significant. The obesity rate was found to be 
significantly higher in children with high family income levels 
according to a study conducted in Erzurum (18).

In our study, the frequency of obesity was found to be 
significantly higher in mothers with high school and university 
education. And the highest prevalence of obesity was seen in 
the children of retired mothers. Although there was no significant 
difference among the BMI categories according to the father’s 
job status, the frequency of overweight or obese was found 
to be significantly higher in the fathers who were illiterate and 
graduated from college/university. A study conducted in Ankara 
revealed that the frequency of obesity was higher in the children 
of highly educated mothers, although not statistically significant. 
No significant relationship was found between the mother’s 
occupation and obesity in the same study (21). In a research 
conducted in Izmir, obesity was found to be related to the 
educational level of the parents (20). 
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In our study, the incidence of being overweight or obese was 
higher in the children whose mother or father was in the obese 
category than other groups. In the Australian National Nutrition 
Survey, the relationship between 1.581 overweight or obese 
children aged 7-15 years and parental BMI was examined and 
the incidence of obesity was found to be higher in children with 
overweight or obese mothers (39). In a study conducted in Mugla, 
a positive and significant relationship was found between BMI 
values of mothers and children. Similarly, a significant positive 
correlation was found between BMI values of fathers and children, 
too (22). In a study comparing patients who visited the clinic for 
obesity but did not have any problems related to obesity, it was 
determined that the presence of an obese person in the family 
affected the incidence of obesity in the study group (40).

Since the weight and height of the parents are taken 
according to their own statements, data that do not reflect 
current or accurate information can be found.

Conclusion 
The factors affecting childhood obesity identified in the 

studies conducted in Turkey have also become apparent in 
the current research we did on the school children aged 5-14 
years in Mersin province. This study is expected to support 
further studies, to be conducted both regionally and nationally, 
for the early recognition of childhood obesity and the timely 
implementation of the necessary interventions.
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