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ABSTRACT

Objectives: This study aims to investigate the frequency of obesity and to identify possible risk factors affecting obesity in adolescents.
Materials and methods: This cross-sectional study included a total of 1,357 adolescents between March 2011 and May 2012 in Beyoglu
district of Istanbul province of Turkey. The questionnaire including 38 questions which was developed based on the Youth Risk Behavior
Survey, which is used by the Center for Disease Control and Prevention (CDC), was used for the data collection. The weight and height of the
participants were measured and their body mass index (BMI) values were calculated.
Results: Of all participants, 54.8% were females, 5% of them were underweight, 12.6% were overweight, and 2.6% were obese. Among the
male participants, the BMI values were higher (21.06±3.32 kg/m2) than females (20.26±2.88 kg/m2) (p<0.0001). The obesity ratio was higher
in males (p<0.0001) and in children of highly educated parents (p<0.05). Of the participants, 23.5% were physically active. Physical activity
level was higher in males, compared to females (p<0.0001). The rate of breakfast habit was higher in males than females (p=0.002). Healthy
diets and losing weight in a healthy way were more commonly accepted by the students in the public schools, compared to those in private
schools (p<0.0001).
Conclusion: Obesity is an important public health problem and proper eating habits and regular physical activity should be encouraged.
High-income families should also encourage their children to become more aware of the importance of physical activity. The right time for
this is childhood and adolescence, in which permanent habits can be easily acquired.
Keywords: Adolescent; diet; high school; obesity; physical activity.

A sufficient and well-balanced diet is one of the
basic conditions not only for the vital activity of
the individuals, but also for the improvement of a
whole community. Adolescence and school age are
the most critical periods which lifelong habits are
acquired. Unhealthy diet habit is one of the risky
behaviors seen during this period.[1-3] Unhealthy diets
in adolescents may cause growth failure, delayed
puberty, iron deficiency anemia, pudginess, slimness,
and obesity.[2,4-8]
All over the world, there has been an increase in
the prevalence of obesity.[4,5,8-10] The analysis of the
International Obesity Task Force (IOTF) in 2010 has

estimated that, all over the world, there are nearly
1 billion overweight and 475 million obese individuals,
200 million overweight and 40 to 50 million obese
school-age children.[11] In Turkey, a study including
6 to 18 years of children has demonstrated that the
ratio of overweight is 8 to 14% and the ratio of obesity
is 3 to 31%.[9,12]
In the past few ears, due to social pressure,
adolescents are forced to have a definite body size and
image; however, fast food nutrition and less physical
activity are the main cause of an increased prevalence
of obesity, particularly among adolescents living in
cities.[13]
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Due to decreased physical activity, obesity is now
an important health issue among adolescents. Both
inadequate physical activity and sedentary lifestyle are
the major factors affecting obesity both in childhood
and adolescence.[14]
According to the Dietary Guidelines prepared for
Turkey by the World Health Organization (WHO), one
of the most important facts on the increased obesity
is the widespread sedentary lifestyle and, therefore,
regular physical activity is the basic component of a
healthy lifestyle.[12]
In the present study, we aimed to investigate the
frequency of obesity among the 9th Grade high school
students and to identify possible risk factors affecting
obesity.

MATERIALS AND METHODS
A written informed consent was obtained from
each participant. The study protocol was approved
by the Committee of Istanbul Provincial Directorate
for National Education. The study was conducted in
accordance with the principles of the Declaration of
Helsinki.
This cross-sectional study included 9th Grade high
school students between March 2011 and May 2012 in
Beyoglu district of Istanbul province of Turkey. There
were a total of 3,150 students. Type 1 error was set as
0.05, and acceptable error ratio was set as 5% with 95%
confidence interval. Considering 10.2% drop outs, the
sample size was calculated as 378 students. However,
we attempted to reduce the sample error as much as
possible by keeping the sample size as large as possible.
As a result, approximately half of the universe was
selected as a sample. A total of 1,575 students were
sampled randomly among all 9th Grade high school
students according to the random number table and
the field research was completed with a total of 1,534
students who were volunteers for the study.
In this cross-sectional study, the data were
collected via a questionnaire using the face-to-face
interview technique. The questionnaire including 38
questions which was developed based on the Youth
Risk Behavior Survey (YRBSQ), which is used by the
Center for Disease Control and Prevention (CDC),
was used for the data collection.[15] The YRBSQ is a
student health survey conducted biennially in the
United States since 1990. Specifically, the survey
was developed to monitor the prevalence of health
risk behaviors among high school students (Grades
9 to 12) to identify main causes of morbidity and

mortality among youth and adults. The reliability of
the YRBSQ was conducted by Brener et al.,[16] and it
was adopted into Turkish by Kurdak et al.[17]
In the present study, the questionnaire had three
sections: the first section including sociodemographic
and anthropometric characteristics of the participants
(10 questions), the second section including dietary
habits and fast food consumption rates (20 questions),
and the third section including physical activities
(8 questions) (see Appendix).
The BMI= Weight (kg)/Height (m 2) formula was
used. For the BMI classification, the 2007 WHO
standards were used as reference values.[18] The students
were grouped into four categories according to their
BMI values as underweight between -3 standard
deviation (SD) and -2 SD, normal between -2 SD and
+1 SD, overweight between +1 SD and +2 SD, and
obese over + 2 SD. The students were, then, divided
into three groups according to the physical activity
levels, kind of activity, activity frequency, and the
daily activity duration as inactive, moderately active,
and active. Inactive students were those who did
not exercise within the past week of the survey.
Moderately active students were those who biked,
walked, played table tennis, or played folk dance for
at least 30 min five times a week without sweating
Table 1. Sociodemographic characteristics of students
Sex
Male
Female
School
Anatolian high school
Collage
Labor school
Minority group high school
Level of income
Low
Mid
High
Any disease
No
Yes
BMI (according to WHO classification)
Underweight
Normal
Over weight
Obese
Paternal educational status
Primary education
High school and more
Maternal educational status
Primary education
High school and more
BMI: Body mass index; WHO: World Health Organization.

n

%

693
841

45.2
54.8

387
240
494
413

25.2
15.6
32.3
26.9

161
1141
179

10.9
77.0
12.1

1339
166

89.0
11.0

68
1083
171
35

5.0
79.8
12.6
2.6

873
637

57.8
42.2

989
508

66.1
33.9
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A total of 5% of the students were underweight,
79.8% were normal, 12.6% were overweight, and 2.6%
were obese. The sociodemographic characteristics of
the students are shown in Table 1. The ratio of
obesity among the students of highly educated parents
(high school and higher) was higher compared to those
of poorly educated parents (p<0.05).

and panting. Active students were those who played
football, run, or played volleyball or basketball during
at least 20 to 60 min at least three times a week with
panting and sweating.[19] All variables were compared
according to sex, physical activity level, and the type
of the school attended.
Statistical analysis
Statistical analysis was performed using IBM
SPSS for Windows version 20.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive data were expressed in
mean and SD, and percentage for continuous variables.
The Pearson's chi-square test (c2) and Fisher’s exact
test were used to analyze significant differences of
categorical variables among the groups. A p value of
<0.05 was considered statistically significant.

The mean BMI was higher in males than females
(p<0.0001). The ratio of being overweight or obese
was higher in males than females (p<0.001). The
ratio of females who preferred low-calorie, fat-free
foods or eating less to lose weight was higher than
those of the males (p<0.001). The ratio of females
who went hungry for 24 hours or more to lose
weight or maintain their weight was higher than
those of the males (p<0.05). Male participants had
a more regular eating breakfast habit than female
participants (p<0.05) (Table 2).

RESULTS
Of 1,357 adolescents, 54.8% were females and
45.2% were males with a mean age of 15.49±3.75
(range 15 to 17) years.

The ratio of the students who exercised to lose
weight was higher in the group attending to public

Table 2. A comparison of variables according to sex
Male
n

Female
%

n

%

Weight status					
Underweight
29
4.6
39
5.4
Normal
478
75.9
605
83.2
Overweight
102
16.2
69
9.5
Obese
21
3.3
14
1.9
Having breakfast status					
Never, sometimes
241
34.9
359
42.7
Usually, everyday
449
65.1
481
57.3
Have you ever exercised to lose or
control your weight?					
Yes
276
39.9
345
41.2
No
416
60.1
492
58.8
Have you ever preferred non-fat food or
eat less to lose or control your weight?					
Yes
172
24.9
356
42.6
No
520
75.1
479
57.4
Have you ever starved for 24 hours or
more to lose or control your weight?					
Yes
23
3.3
49
5.8
No
668
96.7
789
94.2
Have you ever preferred high fat food or
overeating to gain weight?					
Yes
129
18.8
66
7.9
No
556
81.2
772
92.1
Have you ever taken pills, powders, drinks to
gain weight without medical advise?					
Yes
21
3.1
7
0.8
No
661
96.9
831
99.2
Frequency of bringing food to school					
Never, sometimes
587
86.3
679
81.8
Usually, everyday
93
13.7
151
18.2
* Pearson’s chi-square test was performed; ** Fisher’s exact test was performed; p<0.05 was considered statistically significant.

p
<0.0001*

0.002**

0.601**

<0.0001**

0.021**

0.01**

0.002**
0.002**
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Table 3. A comparison of characteristics of students according to types of school attended
Public
n

Private
%

n

%

Weight status					
Underweight
5.3
58
3.8
10
Normal
80.6
881
76.8
202
Overweight
12.2
134
14.1
37
Obese
1.9
21
5.3
14
Having breakfast status					
Never, sometimes
41.6
511
29.6
89
Usually, everyday
58.4
718
70.4
212
Have you ever exercised to lose or control your weight?					
Yes
35.6
438
61.0
183
No
64.4
791
39.0
117
Have you ever preferred non-fat food or eating less to lose or
control your weight?					
Yes
32.2
395
44.2
133
No
67.8
831
55.8
168
Have you ever starved for 24 hours or more to lose or
control your weight?					
Yes
4.9
60
4.0
12
No
95.1
1168
96.0
289
Have you ever vomited or taken cathartics to lose or
control your weight?					
Yes
1.6
20
2.7
8
No
98.4
1208
97.3
293
Have you ever taken pills, powders, drinks to lose
weight without medical advise?					
Yes
1.5
18
2.3
7
No
98.5
1205
97.7
294
Frequency of bringing food to school					
Never, sometimes
87.5
1062
68.9
204
Usually, everyday
12.5
152
31.1
92

p
0.010*

<0.0001**
<0.0001**

<0.0001**

0.313**

0.168**

0.209**
<0 .0001**

* Pearson’s chi-square test was performed; ** Fisher’s exact test was performed; p<0.05 was considered statistically significant.

schools than the ratio of those attending to private
schools (p<0.0001). The ratio of the students who were
having breakfast regularly and the ratio of the students
who were taught the concept of weight loss in a health
way and healthy diet topics was higher in the group
attending to public schools than those attending to
private schools (p<0.0001) (Table 3).
A total of 23.5% of the students were physically
active. The majority of physically active students
were males (p<0.0001). The ratio of physically active
students were higher in the group attending to private
or minority schools than those of the group attending
to public schools (p<0.05). The ratio of the students
who became aware of the importance of physical
activities during the last school period was higher in
the group attending to private schools than the group
attending to public schools (p<0.05). Physically active
students had a more regular eating breakfast habit
than less active or inactive ones (p<0.05). In addition,
the students who were sleeping less than eight hours

during the school period were more active than the
others (p<0.05) (Table 4).

DISCUSSION
Currently, obesity is a major important public
health concern. All over the world, the prevalence of
obesity has been continuously increasing.[4,5,7-10] In the
present study, 2.6% of the adolescent participants were
obese. Several studies have shown that the prevalence
of obesity in different regions of Turkey ranges between
2 to 2.3%.[20,21] Our study results are also consistent
with previous literature findings. However, the WHO
Regional Office for Europe highlights that nearly 20%
of children and adolescents in Europe are overweight
and one of three is obese.[22] This indicates that the
prevalence of obesity in adolescents in Turkey is lower
than that of Europe.
In the present study, we found that 16.2% of male
participants were overweight and the 3.3% of them were
obese. Among females, these rates were 9.5% and 1.9%,
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Table 4. Variables according to physical activity levels of students
Inactive
n

%

Moderate active
n

%

Active
n

%

p

Sex			
Male
22.4
150
38.7
259
38.9
260
<0.0001*
Female
51.6
425
36.2
299
12.2
101
School status							
0.001*
Public
40.5
486
36.9
443
22.6
271
Private
30.3
89
39.1
115
30.6
90
Level of income							
<0.0001*
Low
43.6
68
31.4
49
25.0
39
Mid
39.6
441
37.9
421
22.5
250
High
25.3
44
39.6
69
35.1
61
Paternal educational status							
0.003*
Primary school
42.3
361
35.9
307
21.8
186
High school and more
33.9
209
38.7
239
27.4
169
Maternal educational status							
0.001*
Primary school
41.4
398
36.8
353
21.8
209
High school and more
32.7
163
38.4
192
28.9
144
Having breakfast status							
0.006*
Never, sometimes
42.6
250
37.0
217
20.4
120
Usually, everyday
35.7
322
37.6
340
26.7
241
Have you been taught benefits of physical activity?							
0.021*
Yes
33.6
157
38.3
179
28.1
131
No
40.6
327
37.0
280
22.4
169
Have you ever exercised to loose or control your weight?							
<0.0001*
Yes
23.4
142
41.3
250
35.3
214
No
48.7
430
34.9
308
16.4
145
Night’s sleep status							
0.032*
Less than 8 hours
35.6
298
39.5
331
24.9
209
More than 8 hours
42.1
274
34.8
226
23.1
150
Body mass index							
0.448*
Underweight
47.8
32
37.3
25
14.9
10
Normal
36.8
388
38.3
404
24.9
263
Overweight
37.8
62
36.6
60
25.6
42
Obese
39.4
13
30.3
10
30.3
10
* Pearson’s chi-square test was performed; p<0.05 was considered statistically significant.

respectively. A study by Aksoydan et al.[23] reported that
18% of boys were overweight, and 6% were obese. Among
girls, these rates were 11.8% and 2.4%, respectively. In
the light of the results of these studies and our study, we
can conclude that obesity is more prevalent among male
adolescents, compared to female adolescents.
In addition, we observed that the obesity rates
increased as the educational status of parents of
participants increased. Similarly, in several studies
conducted in different regions of Turkey, the
prevalence of obesity in adolescents increased, as
the educational status of the mother increased.[24,25]
This can be interpreted as such that the prevalence of
obesity increases parallel to the high income of highly
educated families. However, we were unable to find an
increased prevalence of obesity among students who
had a high family income, which highlights the need
for further studies.

In the present study, we found that female
participants preferred low calorie, fat-free foods or
eating less to lose weight more often than male
participants. In many studies involving adolescent
students, dieting was more common among females
than males.[8,26-29] Despite the fact that the prevalence
of obesity was higher among male participants, dieting
was more common among girls in our study. This
can be attributed to the fact that females consider
themselves more overweight than they actually are,
compared to male peers. Similarly, a study involving
the first class high school students also showed that
considering oneself overweight is more common
among females than males.[30]
Furthermore, in the present study, we also found
that nutrition and losing weight in a healthy way were
much more taught at public schools, compared to
private schools. In their study, Akman et al.[31] showed
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that most of the students took healthy nutrition
lessons, although only 15.2% of them internalized the
concept of healthy dietary habit. On the other hand,
the prevalence of obesity in adolescents was found to
be unrelated to being educated about healthy diet at
school.
Missing the breakfast may cause problems during
childhood growth period and may have adverse effects
on the school success.[32] However, missing a meal
is a common behavior among adolescents. Various
studies have shown that the most missed meal is
breakfast among adolescents.[31-33] Similarly, totaly 60.6%
(65.1% male, 53.7% female) of the participants were
having a regular breakfast in our study. Previous studies
conducted in Turkey also demonstrated that the rate of
having regular breakfast ranged between 60 and 66%,[5,34]
similar to our study results. In Europe, Portugal, Spain,
Holland and Italy, this rate has been estimated as
56 to 94%.[7,9] The rate of having regular breakfast
during adolescence in Turkey is also lower than that
of Europe. The rate of having regular breakfast habit
of male participants in our study was higher than that
of the female participants. The recent studies have also
shown that the habit of having regular breakfast is lower
among females, compared to males,[35,36] consistent with
our study results. This can be attributed to the fact that
female teenagers are more sensitive about controlling
their weight and they usually spend much more time
for dressing and make-up before leaving the house for
school.
On the other hand, in the literature, it has been
shown that missing breakfast may cause increased
BMI values.[7,9] Therefore, we believe that it is essential
to improve the actual educational programs and
to increase the public awareness to highlight the
importance of having regular breakfast and to reduce
the prevalence of obesity among adolescents.
In the present study, 23.5% of the students were
physically active. The ratio of adolescents exercising
regularly was found to be lower, compared to those who
were inactive or less active. This result is consistent
with the literature.[36] Providing opportunities for
physical activities and encouraging the students for
improving a healthy life style would make a positive
contribution to avoid obesity.
In addition, male students were more active than
female students in our study. Similarly, many studies
also reported that male adolescents were more active
than female ones.[8,20,22,37-39] In another study, it was
found that female adolescents were less encouraged
to attend to physical activities by their parents.[40] The

reason of the significant differences in the physical
activity levels between the two sexes may be due to
sociocultural features of the individuals, since being
physically active is much more accepted for males than
females in Turkey.
In conclusion, obesity is an important public health
problem. Proper eating habits and physical activity
habits should be encouraged. The right time for this
is the period of childhood and adolescence, in which
permanent habits can be easily acquired. However,
much work should be done on the positive effects
of eating habits and physical activity by the parents
and schools. In particular, high-income families
should encourage their children to become more
aware of physical activity. Further studies are needed
to identify the level and effectivity of education on
healthy diet to prevent the increase in the prevalence
of obesity and to reduce the actual frequency during
adolescence. In addition, more opportunities for
physical activity should be maintained at schools.
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Appendix
9th GRADE STUDENT SURVEY OF OBESITY AND PHYSICAL ACTIVITY
1

Age:

Gender:

2

What grade are you in: ..............

3

Your length: .............. cm

4

Your father’s education: ..............

5

What is your father’s occupation: ..............

6

What is your mother’s education: ..............

a) Male

b) Female

Your weight: .............. kg
a) Not literate

b) Literate

d) High school

e) University

a) Not literate

b) Literate

d) High school

e) University

c) Primary school

c) Primary school

7

What is your mother’s occupation: ..............

8

What is the average monthly income of the family: .............. TL

9

How many brothers and sisters you have in total: ..............

Your descendant of the family: ..............

10

Do you have any illnesses:

a) No

b) Yes (please write) .............

PHYSICAL ACTIVITY MODULE
1

How many times have you been involved in sporting events in the past 12 months?
a) Never

2

3

4

5

a) Never

b) One day

c) Two days

f) Five days

g) Six days

h) Seven days

a) Never

b) One day

c) Two days

f) Five days

g) Six days

h) Seven days

d) Three days

e) Four days

d) Three days

e) Four days

d) Seven hours

e) Eight hours

How many hours do you sleep on average at school time?
a) Four hours or less

b) Five hours

f) Nine hours

g) Ten hours or more

c) Six hours

Did you learn in your lectures this year how to build a “fitness” plan?
b) No

c) I do not know

Has the ways to protect yourself from injuries during physical activity been taught in your lectures this year?
b) No

c) I do not know

Has the benefits of physical activity been taught in your lectures this year?
a) Yes

8

d) Three times and more

During the past 7 days, how many days did you do stretching exercises such as touching your toes, knee bending, leg extension?

a) Yes
7

c) Twice

During the past 7 days, how many days did you do muscle strengthening exercises such as push-ups, shuttles, weight lifting?

a) Yes
6

b) Once

b) No

c) I do not know

Have you been informed about physical activity facilities in your area this year?
a) Yes

b) No

c) I do not know
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NUTRITION MODULE
1

How often did you have breakfast in the last 30 days?
a) Never

2

a) Very weak
3

c) Right weight

d) Slightly overweight

e) Fairly overweight

b) I try to lose weight

c) I try to get weight

d) I try to keep my weight

c) I can not eat early in the
morning

d) There is not always the
food at home

b) No

b) I do not have time

b) No

b) No

Did you choose to eat low calorie, fat-free foods or less to lose weight or protect the weight in the last 30 days?
a) Yes

b) No

9

Have you been hungry for 24 hours or more to lose weight or protect your weight in the last 30 days?

10

Have you taken any medicines or laxatives to lose weight or protect your weight in the last 30 days?

a) Yes

a) Yes

b) No

b) No

11

Have you exercised to gain weight in the last 30 days?

12

Do you prefer to eat high calorie, fatty foods or more to gain weight in the last 30 days?

a) Yes

a) Yes
13

b) No

b) No

In the last 30 days, how often did you bring your lunch to school?
a) Never

15

b) No

Do you take pills, powder or drinks without doctor’s advice to gain weight in the last 30 days?
a) Yes

14

b) Rarely

c) Sometimes

d) Most of the time

e) Always

c) Sometimes

d) Most of the time

e) Always

c) Sometimes

d) Most of the time

e) Always

d) Two per day

e) Three per day

d) Two per day

e) Three per day

d) Two per day

e) Three per day

d) Two per day

e) Three per day

How many times has breakfast been served at school during the last 30 days?
a) Never

b) Rarely

16

How often have lunch been served in school in the last 30 days?

17

How many times a day did you usually consume milk or dairy products in the last 30 days?

a) Never

18

19

20

e) Other

Do you take diet pills, powder or drink without doctor’s advice to lose or protect your weight in the last 30 days?
a) Yes

8

b) Slightly weak

Have you exercised in the last 30 days to lose weight or to protect your weight?
a) Yes

7

e) Always

What’s the main reason you’re not having breakfast?
a) I always do

6

d) Most of the time

Have you ever weighed and measured in the last 12 months?
a) Yes

5

c) Occasional

Which of the following are you trying to do apply for your fitness?
a) I do nothing for my kilo

4

b) Rarely

How do you define your weight?

b) Rarely

a) Never during the last 30
days

b) Less than one time per
day

f) Four per day

g) Five times or more per day

c) One per day

How many times have you eaten salty food daily for the last 30 days?
a) I did not eat salty foods

b) Less than one time per
day

f) Four per day

g) Five times or more per day

c) One per day

How many times a day have you consumed fatty foods in the last 30 days?
a) I did not eat greasy food

b) Less than one time per day

f) Four per day

g) Five times or more per day

c) One per day

How many times a day did you drink fruit juice in the last 30 days?
a) Never during the last 30
days

b) Less than one time per
day

f) Four per day

g) Five times or more per day

c) One per day

