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Introduction

Obesity and overweight are defined by the World Health 
Organization (WHO) as ‘abnormal or excessive fat accumu-
lation that may impair health’ (1). The problem of excessive 
weight and obesity is increasing world-wide. According to 
the WHO, there are over 1.6 billion overweight and 400 mil-
lion obese people in the world, these figures are expected 
to reach 2.3 billion and 700 million respectively in 2015 (2). 
Childhood obesity has increased dramatically over the last 
decade. In 2010, the number of overweight children under 5 
years old was estimated to be around 43 million, with 35 mil-
lion of these children living in developing countries (3). 90% 
of those who are obese in adolescence become obese adults; 
75% of 12-year-olds who are obese go on to become obese 
adults; 41% of 7-year-olds who are obese become obese in 
adulthood; 25% of those obese in the pre-school period be-
come obese adults, and 14% of those obese at infancy are 
at risk of being obese adults (4). The presence of childhood 
obesity increases the risk of non-communicable diseases such 
as metabolic syndrome, type 2 diabetes, hypertension, hy-

perlipidemia, cardiovascular disease and certain cancers (co-
lon, breast, gall bladder, endometrium) (5, 6). Furthermore 
the level of depression in obese children is determined to 
be significantly higher than in non-obese children (7). Both 
the child’s nutritional intake and eating habits are shaped 
in infancy, notably by the parents’ diet and family charac-
teristics (8). A marked difference between the sexes in the 
prevalence of obesity is noted, it tends to be more preva-
lent in males during early childhood and more frequent in 
adolescence girls (9). Obesity is a product of a variety of 
social, behavioral, cultural, environmental, physiological and 
genetic factors (8).

Material and Methods

This is a community-based cross-sectional study. There 
were 4030 attendant students in three schools. 3460 (1667 
female, 1793 male) volunteer children in the 6-15 years age 
group were surveyed for the study, which was carried out 
in the city center of Mardin in the south-eastern region of 
Turkey. The population of the Mardin province is around 
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ABSTRACT

Objective: This research determines the frequency of obesity among primary school-aged children and evaluates the relationship between obesity and 
family and environmental factors.

Material and Methods: Three thousand four hundred sixty students, aged 6-15 years in three primary schools in Mardin city center were taken into the 
study. Information about eating habits and family-environmental factors were obtained by questionnaire. For each student we calculated the body mass 
index (BMI) and the ≥97 percentile was defined as obese, and between 85-97th percentile as overweight. These values were calculated with the SPSS 
statistical program. Chi-square and t-tests were used for analysis. p<0.05 was considered statistically significant. 

Results: 48.2% of the students were female. In the assessment of body mass index (BMI) the overweight rate for children was 15.78%, the obese rate was 
10.57%. The prevalence of obesity according to gender was 9.05% for girls and 11.97% for boys (p<0.01). The mean BMI of the girls in the age group 
13-15 is higher than in males of the same age. Those in the higher socio-economic group had a higher prevalence of obesity (p<0.01). Paternal obesity 
affected child obesity (p<0.01). Children who eat irregular meals (p=0.05), watch more than 2 hours per day TV (p=0.03), were breastfed for less than 6 
months (p<0.05) and the mothers’ obesity (p<0.05) were found to have a significantly higher prevalence of obesity.

Conclusion: Obesity is increasing throughout the world as a health problem. Being obese in childhood and having obese parent(s) are two of the risk 
factors of being obese in adulthood. Persistence of obesity into adulthood is the most serious aspect of the problem. The therapeutic success rate in 
obesity is unfortunately not high. Therefore, a preventive strategy involving early identification of those at risk by incorporating body mass assessments 
to routine childhood growth assessment appears to be the most prudent strategy. 

Key Words: Childhood obesity, prevalence, body mass index, Mardin, Turkey

Received: 13.03.2012 Accepted: 14.06.2012

1Health Higher School, Mardin Artuklu University, Mardin, Turkey
2Department of Public Health, Faculty of Medicine, Fırat University, Elazığ, Turkey
3Department of Statistics, Mardin Artuklu University, Mardin, Turkey



745000, and the population of the city of Mardin is approxi-
mately 90000. The number of children and young adults aged 
6-17 years is 31% of the total population. There were nine-
teen elementary schools, and three schools were selected 
randomly on the basis of three different socio-economic lev-
els. However, the children were not asked about the family 
income level. The target population was 27000 children. We 
have used a random cluster sampling method. The sample 
size formula is based on the known number of individuals in 
the population, and according to the literature, the estimat-
ed prevalence of obesity is 20%. A 2% error rate was allowed 
and the degree of confidence was calculated as 95%. Thus 
the minimum sample size was calculated as 2205. The data 
was collected in April and May of 2011. After consultation 
with school management, all measurements were taken with 
their summer uniforms (only coat without jacket) and without 
shoes. Weight was measured to the nearest 0.1 kg using an 
electronic column scale; height was measured to the nearest 
0.1 cm using a flexible tape with the head in the Frankfort 
horizontal plane. Students completed a questionnaire which 
was designed by the researchers. Students answered ques-
tions on demographic characteristics, eating habits (at home 
and in school) and physical activities. Physical activities were 
separated into two groups; organised sports (athletics, judo-
karate, table tennis, etc) and non-organised sports (football, 
basketball, rope jumping). Questionnaire forms were sent 
to all of the families and each family was also sent a ques-
tionnaire to fill in which asked about the size and weight of 
parents, birth weights of children (n=888; 26%) and breast-
feeding duration (n=1499; 43%). Parents’ height and weight 
were obtained by self-completed questionnaire (1459 moth-
ers 42% and 1426 fathers 41% values). Parents’ and chil-
dren’s BMI were calculated by dividing weight in kilograms 
by height in square metres. Calculated BMI for all parents 
were determined by WHO classifications (10). Obesity is de-
scribed as ≥30 BMI for adults. According to the WHO report 
published in 2007, growth reference values for children and 
adolescents in the 5-19 years of age group were calculated 
on the basis of the BMI value of (11). A BMI value exceeds 
97th percentile on the children who are obese, a BMI value 
between 85-97th percentile for overweight was defined. Ethi-
cal approval was given from Mardin Artuklu University and 
Mardin Educational and Health Directorate Office.

Statistical analysis
Collected data was coded and digitized. Statistical analysis 

was performed with SPSS statistical software and Microsoft Of-
fice Excel. According to the WHO reference values, obese and 
non-obese children and their parents’ data were evaluated by 
chi-square test for categorical variables, and metric measure-
ment variables were compared by independent samples t-test. 
Statistical significance level was set at 0.05.

Results

48.2% of the students were female and 51.8% of them 
were male. The average age of students was 10.7±2.1 years, 
their mean height was 141.4±14.5 cm, their mean weight 
was 37.6±13.2 kg and their mean BMI was 18.27±3.53. In 
the assessment of BMI, the overweight rate of children was 
15.78% (n=546), obese rate of children was 10.57% (n=366) 
and 26.35% of children were identified as overweight to vary-
ing degrees. The prevalence of obesity according to gender 
was found to be 9.05% (n=151) for girls and 11.97% (n=215) 
for boys. The prevalence of obesity was significantly higher in 
males (χ2=9.813; p<0.001) (Table 1).

It was noted that the prevalence of obesity in both males 
and females in the 13-15 years age group increased. If the BMI 
mean values are compared according to gender, the 7-9 years 
old male students were higher than the mean value (t=2.116; 
p<0.05); whereas the female students in the 13-15 years age 
(t=3.279; p<0.01) were found significantly higher than the mean 
BMI values (Table 2). The prevalence of obesity (12.6%) among 
students going to a school that represents the upper socio-eco-
nomic levels was found to be significantly higher than others 
(χ2=11.268; p<0.05) (Table 3). The prevalence of obesity was 
lower among those having regular 3 meals a day than among 
those eating irregularly (1, 2, 4 or 5 times) (χ2=3.627; p=0.057). 
The children who participated in our study were spending an 
average of 2.40 hours watching TV and 1.38 hours on the com-
puter. When children were divided into two categories, the 
prevalence of obesity in those watchıng TV for 0-2 hours was 
9.8%; in those watching over 2 hours TV it was 12.3%. The rela-
tion was statistically significant (χ2=4.916; p=0.03). In our study, 
the prevalence of obesity of 0-2 hour’s computer users was 
11.7%; over 2 hours computer users was 11.5%. The relation 
was not statistically significant (p>0.05) (Table 4).
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                 <.03                   .03-.15                 .15-.85                .85-.97                  >.97

Age Gender n % n % n % n % n %

7-9 Girl 14 2.6 63 11.8 338 63.5 82 15.4 35 6.6

 Boy 13 2.4 53 9.6 355 64.2 69 12.5 63 11.4

10-12 Girl 25 3.5 94 13.3 414 58.6 105 14.9 69 9.8

 Boy 19 2.5 69 8.9 478 61.8 113 14.6 94 12.2

13-15 Girl 15 3.5 42 9.8 238 55.6 86 20.1 47 11.0

 Boy 15 3.2 56 11.9 249 53.1 91 19.4 58 12.4

Total Girl 54 3.2 199 11.9 990 59.4 273 16.4 151 9.1

 Boy 47 2.6 178 99 1082 60.3 273 15.2 215 12.0

Table 1. Percentile values of  BMI according to gender and age group



The incidence of obesity among students going to school 
by service bus was higher than the ones walking to school. 
However, the difference was not statistically significant. In 
this study, the rate of those not involved in sports seems to 
be 57.8%. 3.4% of children were involved in amateur sports. 
All the children were exercising on average 1.34 days per 
week and 32.4 minutes per day. The average exercise time of 
obese group and non-obese group was similar. Although the 

incidence rate of obesity in non-organised sport players was 
higher than organised sport players, no statistically significant 
relationship was found (χ2=1.777; p>0.05) (Table 4). 

Children participating in the study were formed into two 
categories according to their duration of breast-feeding, “up 
to 6 months” and “7 months and over”, and the incidence 
of obesity was compared within these two groups. Categori-
cal analysis of 1499 children’s duration of breast feeding data 
shows that duration of breast feeding is statistically signifi-
cant (χ2=5.419; p<0.05) and the longer the period the less 
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Age Gender n Mean± t value Obesity p 
Group   Standard  Rate  
   Deviation

7-9 Girl 532 16.36±2.37 
2.116*

 6.58 0.034*
Age Boy 553 16.68±2.50  11.39 

10-12 Girl 707 18.21±3.27 
0.194

 9.76 0.846
Age Boy 773 18.25±3.15  12.16 

13-15 Girl 428 20.91±4.03 
3.279*

 10.98 0.001*
Age Boy 469 20.05±3.77  12.36 

*: p<0.05

Table 2. Comparison of the mean values of BMI according to 
age groups of the students by gender

 <.03 .03-.15 .15-.85 .85-.97 >.97 Total

Inferior socio- 42 118 683 160 102 1105
economic 3.8% 10.7% 61.8% 14.5% 9.2% 100.0%

Mild socio- 26 98 530 156 79 889
economic

 2.9% 11.0% 59.6% 17.5% 8.9% 100.0%

High socio- 33 161 857 230 185 1466
economic 2.3% 11.0% 58.5% 15.7% 12.6% 100.0%

Total 101 377 2070 546 366 3460

 2.9% 10.9% 59.8% 15.8% 10.6% 100.0%

Table 3. Comparison obesity with socio-economic level

 Category n Non obez Obez χ2 p

Gender Girl 1667 1516 366 9.813** 0.001**

 Boy 1793 1578 215 

Socio-economic Lower 1105 90.8% 9.2%  

Status  Medium 889 91.1% 8.9% 11.268** 0.003**

 High 1466 87.4% 12.6%  

Number of Meals Three Times 2240 90.2% 9.8%  0.056

 Various 1218 88.1% 11.9% 3.627 

TV 0-2 hours 2188 90.2% 9.8%  0.0266*

 3 hours and over 1170 87.7% 12.3% 4.916* 

Computer 0-2 hours 2052 88.3% 11.7%  0.9203

 3 hours and over 313 88.5% 11.5% 0.010 

Coming to School With service bus 1407 88.5% 11.5%  0.2195

 walking  1973 89.8% 10.2% 1.507

Sport Non-participant 2006 90% 10%  

 Organized 1117 88.5% 11.5% 1.777 0.1824

 Non Organized 337 89.3% 10.7%  

Breast Feading 0 - 6 months 552 88.2% 11.8%  0.0201*

Time 7 months and over 947 91.8% 8.2% 5.401* 

Maternal Obesity Normal 1243 91.3% 8.7%  0.0238*

 Mother Obese 216 86.6% 13.4% 5.106* 

Paternal Obesity Normal 1209 91.8% 8.2%  0.0014**

 Father Obese 217 84.8% 15.2% 10.153** 

Fastfood Consumption Never eat 1965 90.1% 9.9%  0.1220

 At least once a week 1495 88.5% 11.5% 2.391 

*: p<0.05 ; **: p<0.01

Table 4. Prevalence of obesity according to some categorical variables 



the prevalence of obesity. The average duration of breast 
feeding (12.13±9.34 month) of the children defined as obese 
was lower than the average (13.14±8.12 month) of the non-
obese ones. No significance was found in the difference found 
in terms of the average duration of breast feeding (t=1.389; 
p>0.05). The average birth weight of children was calculated 
as 3206±476 gr. The average birth weight of the children de-
fined as obese was higher than the non obese children; how-
ever, the difference was not statistically significant. 

The average BMI for 1459 mothers was 26.11±3.79 and 
for 1426 fathers  

–
X   =26.66±3.37 14.8% of mothers and 15.2% 

of fathers were obese. There was a significant relationship be-
tween obese parents and obese children. Child obesity was 
found significant in relationships between mother and daugh-
ter (χ2=4.246; p<0.05) and father and son (χ2=8.560; p<0.05). 
In addition, according to the data taken from the 1413 chil-
dren with information about parents, the obesity rate of those 
with just one obese parent was 11.6%, while for those with 
both parents obese, the rate was 21.3%. One other interest-
ing result, the percentage of parents who answered ‘yes’ to 
the question “is there any obese person in the family” was 
just 9.4%. Table 5 shows the distribution of food-types which 
students buy from the canteen. 66.7% of food buyers take 
bagels-savoury pastry whereas 24.2% buy biscuit-crackers. 
21.4% fruit juice and 17.4% carbonated soft drinks were taken 
as beverages. On the other hand, it is important to note that 
the rate of those that could be defined as having a healthy 
diet was very low, for instance the milk drinker’s rate was 
3.12% and the rate of the ones fed with the food prepared by 
the mother was only 1.42%. An interesting finding from the 
responses was that, although the brand of the products were 
not asked, 50% of students who ate biscuits, 17% of those 
who consumed sweets and 98% of those who consumed car-
bonated drinks responded by giving the brand name of the 
product. This shows that ads have a considerable role in food 
consumption. In addition, the percentage of children who con-
sumed fast food such as fried potatoes, pizza, and hamburger 
at least once a week was 42.1% while 56.8% of the students 
(n=1965) did not eat fast food at all. The incidence of obesity 

in children who consumed fast food at least once a week was 
higher, but this was not statistically significant (Table 4). 

Discussion

According to research, 90% of those who were obese in 
the adolescent period and 75% of those who were obese at 
the age of 12, remain obese when they reach adulthood (4). 

This shows how important obesity can be in childhood and 
adolescence as a health issue. It is found that the countries of 
Europe in which the prevalence of overweight was higher in 
school-age children are Spain (35% in 6-9 ages) and Portugal 
(32% in 7-9 ages); the countries with the lowest rates are Slo-
vakia (15% in 6-9 ages), France (18% in 7-9 ages), Switzerland 
(18% in 6-9 ages) and Iceland (18% in 9 age) (12).

According to the HBSC survey carried out in Turkey in 
2001-2002, in the 11 years age group 7% of females and 
14% of males were found to be overweight or obese, in the 
13 years age group 7% of females and 13% of males, and 
in the 15 years age group 5% of females and 14% of males 
(13). Although there is no study covering Turkey as a whole, 
there are studies made in various provinces and reporting lo-
cal prevalence. In Ankara the prevalence of 6-17 years age 
group of 1510 children was found to be 4.8% (14). The preva-
lence of obesity found in Samsun among 4120 children was 
7.3% in females and 4% in males (15); in Bursa among 5795 
children 1.5% in females and 1.8% in males (16); in Mardin 
among 715 children 4.4% in females and 4.3% in males (17); 
in Denizli the average for males and females was 1.4% from 
850 children (18); in Muğla among 1179 children living in rural 
areas was 6.6% in females and 7.6% in males (19); in Istanbul, 
Ankara and İzmir among a total of 1044 children the average 
for males and females was 2% (20). The average obtained of 
10.57% in our study is higher than the results of other stud-
ies which took place in Turkey. This result suggests the idea 
that it could be dependent on regional eating habits, high-
carbohydrate and meat consumption, lack of social and physi-
cal activity areas. In addition, the fact that obesity is higher in 
male children than in female also suggests the idea that male 
children are seen as more precious and special so it could be 
dependent on the relaxed lifestyle that is presented to them. 
BMI mean values were determined to be significantly higher in 
7-9 year old males and 13-15 year old females. The phenom-
enon of obesity encountered was higher in females than males 
in the primary school age and the stages of puberty (21). 
While in prepuberty an increase in the incidence of obesity is 
observed in both males and females, during the beginning of 
menstruation a substantial proportion of excess weight is seen 
in girls, and it is known that with the progression of puberty a 
reduction in adipose tissue of the male child appears (22). The 
findings of our study also support this. On the obesity of 13-
15 year old females, besides the onset of puberty, it can also 
be dependent on parents refusing to let them go out to play 
with other girls, thus this places a restriction on possible ac-
tivities. Although, according to the literature, the prevalence 
is higher in the children of socioeconomically poor families of 
developed countries, the prevalence of obesity is greater in 
the families with higher economic levels in developing coun-
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Nutrition Frequency Percent %

Biscuit 839 24.25

Toast, bagels, pastry 2308 66.71

Confectionery 79 2.28

Carbonated Drink 602 17.40

Fruit juice 741 21.42

Buttermilk 221 6.39

Milk 108 3.12

Fruit 724 20.92

Cake, Pie, Cookies 422 12.20

Chocolate 588 16.9

Welfare meals brought from home 49 1.42

Table 5.  Types of food which children bought from the school 
canteen or school environment



tries (23). Taking into consideration that Turkey is a developing 
country, in our study the significant discovery of higher preva-
lence of obesity in the high socioeconomic group seems to be 
in parallel with the situation. 

Having a snack is a common problem in school-aged chil-
dren. According to the findings of our study, the prevalence 
of obesity was found to be less for individuals who get main 
meals regularly and three times a day than for ones who take 
their meals irregularly (1, 2, 4 or 5). In a study by Elgar et al. 
(24), it was determined that people of normal weight skipped 
breakfast once a week, whereas obese adolescents skipped 
breakfast twice a week. There was a significant correlation be-
tween the time spent in front of the TV of the children partici-
pating in the study and obesity. In some scientific studies that 
have been carried out, a significant relation between the time 
in front of the TV and prevalence of obesity has been found 
(25, 26). The American Academy of Pediatrics, as a preventive 
measure for childhood obesity, recommends eating food at 
home with the TV off and to limit the time of TV-video games 
as a max. 2 hours in a day (27). In the light of this information, 
importance increases as to whether snacks are taken during 
the time in front of the TV and the determination of whether 
the fascinating effect of TV on people blunts awareness of eat-
ing quantities. Although the rate of obesity between those 
using the school bus is higher than for the children going on 
foot to and from school, the difference was not statistically 
significant. It is possible to come across studies supporting 
this finding (28). In this study, an insignificant difference be-
tween the rate of coming and going by school bus and on 
foot to school was found. It is assumed that because the city 
in which the study was carried out is relatively small and so 
the children come and go to school by foot due to the short 
distance. In a study involving thirty-four countries and 137593 
school children, it was concluded that regular physical activity 
significantly reduces overweight when compared with those 
of normal weight, obese adolescents do less physical activity 
and watch TV much more. Obesity treatment guidelines in the 
U.S.A., Canada, and Great Britain recommend young people 
to do physical activity at least 30-60 minutes of most days in 
a week (29). The children in this study have done sport on 
average 1.34 days a week and 32.4 minutes a day. However, 
obese group and normal groups were similar in terms of aver-
age time doing sports. Although the rate of obesity amongst 
the children who play in the street is more than those doing 
organised sports, there was no statistically significant relation. 
This result can be connected with the smaller number of those 
doing unorganised sports and obese children who do more 
activities wanting to lose weight. The energy of the school-
age children should be expended by means of physical activ-
ity, organizations for sports activities should be planned, and 
the continuity of sports throughout life should be provided. 

Diet in the first years of life impacts on growth, develop-
ment and obesity. Although the extent to which the effect of 
breast milk on obesity has not been proved definitely, accord-
ing to the meta-analysis studies, it is considered that breast 
milk reduces the risk of obesity by 10-20% (30). Duration of 
breastfeeding affects obesity inversely. It is reported that 
childhood obesity is less in children who were breastfed than 

in those not breastfed (31); breastfeeding for a month reduces 
the risk of obesity in children by 4% (32).

In a study on the duration of breast feeding and obesity 
development, the frequency of overweight of those breast fed 
for over 11 months was found to be lower than those breast-
fed for less than 3 months (33). According to data from the 
Turkish Ministry of Health in 2010, 27.4% of the women in Tur-
key are overweight and 18.5% obese; 36.9% of men are over-
weight and 12.3% of them are obese (34). 14.8% of mothers 
of the children and 15.2% of fathers of children in our study 
were found to be obese. Obesity in the family is one of the 
most important risk factors for childhood obesity (8). Family-
child relationship influences the child both genetically and en-
vironmentally. According to research, if both the parents are 
overweight, the risk of obesity for their children is 80%; if one 
of the parents is obese, the risk is 40% and if both parents are 
of normal weight, the risk is 14% (35). In this study, there was 
a significant relationship between obese parents and obese 
children. In addition, in the comparison of children according 
to their genders, a significant relationship was found between 
the obesity of mother and daughter and between the obesity 
of father and son. This result supports the idea that parents 
are role models in the selection of diet type and in the de-
velopment of their children. The necessity of the awareness 
of parents about obesity and the changing of the accepted 
image of obesity due to the social cases has been remarked. 
In addition, children should be trained in school for the pre-
vention of obesity and the importance of the information and 
raising awareness activities for parents emerges.

In recent years in Turkey, especially in urban areas, fast-
food consumption among children and adolescents is often 
seen to be the preferred nutrition form. Fast food is nutritious, 
its content of saturated fatty acids and salt is rich, but it is in-
adequate from the point of its content of sediment, A and C 
vitamins, and calcium; commonly such nutrition causes malnu-
trition; it increases the risk of chronic diseases such as obesity, 
cardiovascular disease, and diabetes. The province of Mardin 
has newly met with fast food consumption and accordingly we 
think that the frequency of consumption has been lower due 
to the fact that the sales points have not been widespread yet. 
According to research in West Harlem, New York, America, the 
BMI percentiles of children living in the places where they can 
go easily to the shops (such as fast food, grocery and markets) 
are proved to be significantly higher than the those living in 
places where there was no such shop (36). There is a strong 
positive connection between the consumption of fast food and 
gaining weight and insulin resistance. In the study of CARDIA, 
3031 young adults were followed progressively for 15 years; it 
was determined that participants eating fast food in excess of 
two times per week put on an extra 4.5 kg weight and experi-
ence an increase of insulin resistance in excess of twice those 
who eat fast food at least once in a week (37). In addition to fast 
food, childhood obesity is increasing in parallel with the rapid 
increase in consumption of sugared drinks, and it is stated that 
educational and political measures need to be taken (38). The 
WHO stated that calories from free sugar should not exceed 
10% of the daily needs (39). In the consumption of liquid, it is 
recommended that milk and pure (100%) fruit juice as a water 
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source is preferred because they contain substantial nutrients 
such as calcium and vitamin C (40). However, in another study 
in Turkey, the conclusion was reached that milk was consumed 
less than any other drink in all student groups, just as in our 
study (41). 

Conclusion

The fact that the obese population is estimated to reach 
700 million by 2015 imposes different responsibilities on indi-
viduals in order to prevent obesity, one of the biggest health 
problems of our age. Continuing the habit of consuming 
home-cooked food in our city seems to have survived better 
with the spreading of fast food, but some changes are neces-
sary in the incidence of food consumption and some forms 
of consumption. Parental attitudes need to be changed by 
creating perception and awareness of obesity, and the need 
for physical activities in daily life should be supported by fam-
ily education. In fact, accurate and healthy diet, with balanced 
physical activities, are basic physiological requirements that 
improve our and our children’s living standard. 
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