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During adolescence being underweight, overweight 
or obese is considered as a global concern be-

cause these conditions may lead to adverse health con-
sequences in adulthood. Non-communicable Disease 
Risk Factor Collaboration (NCD-RisC) study has 

declared that the worldwide number of underweight 
girls and boys adolescents are 75 million and 117 mil-
lion, respectively, while a number of obese girls and 
boys are 50 million and 74 million (NCD-RisC, 2017) 
[1]. Underweight adolescents have higher risk for get-

ABSTRACT
OBJECTIVE: During adolescence, unhealthy body weight status is considered as a global concern as it may lead to adverse 
health consequences in adulthood, therefore evaluation of the risk factors is crucial. The aim of the study was to determine 
the prevalence of adolescents under the risk of being underweight, overweight, and obese among 14–17-year-old Turkish 
adolescents. In addition, we examined the association between unhealthy body weight categories and lifestyle factors.

METHODS: This study was designed as cross-sectional study which included body weight status and associated parameters 
of 1561 adolescents aged between 14 and 17 who were registered 25 different high schools in Istanbul, Uskudar. Height and 
body weight of participants were measured and related factors were obtained through a questionnaire. Differences in distri-
butions were analyzed using the Chi-square test and to control confounding factors, multivariate logistic regression analysis 
was performed. As statistical significance limit of p<0.05 was determined.

RESULTS: Body mass index (BMI) percentile analyses indicated that 3.6% of participants were underweight, 14.3% were 
overweight, and 13.8% were obese. We demonstrated that age, gender, and school types were statistically very significantly 
associated with BMI (p<0.001) and daily meal frequency, eating speed, and mealtime regularity were significantly related 
with BMI (p<0.05). In addition, according to multivariate analysis results, gender and school types were closely related with 
obesity among 14–17-year old Turkish adolescents.

CONCLUSION: This study has been demonstrated that frequency of adolescent obesity in Istanbul, Turkey, has increased 
and obesity closely related to gender and type of school. Further educational and interventional studies should be organized 
in this region with consideration of relevant risk factors.

Keywords: Adolescents; body mass index; lifestyle factors; obesity; school type.

https://orcid.org/0000-0002-3644-5066
https://orcid.org/0000-0002-0448-4300
https://orcid.org/0000-0002-8504-3397
https://orcid.org/0000-0003-0251-3451
https://orcid.org/0000-0003-2201-1555


Gunalan et al., BMI associated factors among turkish adolescents 227 

ting infectious disorders and also underweight girls 
have higher risk for pregnancy abnormalities such as 
preterm births, intrauterine growth retardation, and 
maternal mortality at childbearing age [2]. Overweight 
or obese adolescents have greater risk and earlier onset 
of Type 2 diabetes; hyperlipidemia, insulin resistance, 
and hypertension; and anxiety and depression [3, 4].

Energy imbalance, unhealthy food preferences, inade-
quate micronutrient intake, sedentary lifestyle, irregular 
sleep duration, and low sleep quality are some of the life-
style factors which influence the tendency to abnormal 
body mass index (BMI) percentile values during this 
period [5, 6]. To prevent from unhealthy body weight 
status associated problems, dietary habits and lifestyle 
factors among adolescents should be well known.

Several epidemiological studies have focus on the 
determination of underweight, overweight, and obese 
prevalence in 11–18-year old Turkish adolescents [7–9]. 
According to these studies, many factors such as socio-
economic status, residential area, gender and age can in-
terfere with body weight status of adolescents. Especially, 
high school life which covers the 14–17 years, has critical 
importance because it includes the completion of adoles-
cence and transition to adulthood. Therefore, the purpose 
of this study has determined the frequency of under-
weight, overweight, and obese in 14-17-year old Turkish 
adolescents which were high school students in Uskudar, 
Istanbul, according to BMI percentile classification. It has 
been evaluated the associations between BMI-percentile 
values and lifestyle associated parameters such as sleep 
duration, meeting recommended physical activity (PA), 
and nutritional habits. In addition, the most critical body 
weight status has been determined as obesity in terms of 
amount of rapid increase when compared with other epi-
demiological studies [7–10]. Detailed statistical analyses 
have been applied to determine the risk factors of obesity.

MATERIALS AND METHODS

Study Design and Sampling Process
This study conducted with 1561 high school students 
in Uskudar, Istanbul, Turkey, in during the time period 
from September 2017 to November 2017. Uskudar dis-
trict was selected as a research area because of population 
diversity and various types of high schools are available.

For calculation of the sample size, the list of high 
schools and total number of registered students in the 
high schools in Uskudar were obtained from Istanbul 

Provincial Educational Directorate’s website. Accord-
ing to records, the total number of students in 46 high 
schools which were located in Uskudar was 31,365 and 
this was the total universe in our study. Afterward, pow-
er analysis was performed at a confidence level of 97.5% 
and minimum sample size was determined as 1460 stu-
dents. However, with the thought of some of the partici-
pants would have been excluded from the project due to 
some exclusion criteria (out of being specified age range, 
diabetes, and dieting), the total number of sample was 
determined as 1600 participants which meant 10% more 
than the calculated number. There is at least one high 
school in 25 neighborhoods of Uskudar and one high 
school was selected randomly from each neighborhood. 
The number of individuals sampled in each school was 
proportional to the total existing students of each one. 
Equal number of students were chosen from each class 
grade in the schools and project was carried out com-
pletely randomized in terms of selection of high school, 
classroom, and student. Sampling was applied in accor-
dance with two-step stratified random sampling method.

Measurements and Data Collection
Before the beginning of the study, dietitians of the re-
search team were trained about height and body weight 
measurements and the questions of the survey. In this 
training period, the aim and distinct combination of each 
question were discussed and the appropriate communi-
cation practices with adolescents were explained by a 
psychologist to obtain standardization and accuracy as 
much as possible.

Trained dietitians measured the height and body 
weight of the adolescents. Height was measured with 
a stadiometer (SECA, model. 213 1721009, Birming-
ham, UK) with subjects standing in the Frankfurt 
plane. Body weight measurements were taken with a 

Highlight key points

•	 Adolescent obesity has reached to alarming level in the Is-
tanbul, Turkey.

•	 Gender and type of school were risk factors for obesity with-
out coincidence. 

•	 Frequency of obesity among girls was determined as half 
of boys.

•	 Frequency of obesity was determined as two times more in 
private high schools and 3 times more in health vocational 
high schools when compared to religious vocational high 
school.



North Clin Istanb228

portable scale (SECA, model. 869 1321004, Birming-
ham, UK). To calculate BMI percentile values of ad-
olescents, the WHO AnthroPlus program was used 
from WHO website [11]. Percentile values were eval-
uated according to BMI percentiles (WHO/NCHS/
CDC, 1983). 95th or greater percentile was assessed as 
obese, 85th to less than the 95th percentile was assessed 
as overweight, and less than the 5th percentile was eval-
uated as underweight [12].

Data on personal and nutritional information were 
collected in the classroom through the questionnaire 
by the dietitians of the research team through face-to-
face interview technique. This process was authorized 
by schools’ principals. Questionnaire was designed for 
this project and questions were addressed to background 
characteristics, PA, sleep duration, and nutritional infor-
mation in adolescents.

Participants were asked to think about the past 1 
month within the school term while answering in ques-
tions. In addition, it has been questioned whether there 
has been any change in PA and nutritional habits in the 
recent time. The sustainability of this change for next pe-
riod was questioned. They were asked to give examples 
about the nutritional habits and PA during the present 
and/or previous week in order to eliminate the recall 
bias. In the questionnaire, general nutritional habits were 
evaluated and so at least 5 days in a week was accept 
as enough. PA status was evaluated by multiple-choice 
questions according to their frequency within 1 week. 
Detailed information about options were given at below.

Background characteristics of adolescents included 
gender, age, type of school, and class grade (Table 1). 
Type of school was examined within two main groups 
as private high school and state high school. According 
to academic success and interested area of the students, 
state high schools were divided into four groups which 
are Anatolian high school, technical vocational high 
school, health vocational high school, and religious voca-
tional high school.

PA status was addressed as frequency, type of sports 
(walking, running, football, volleyball, cycling, etc.), and 
total activity duration. In this context, the options in fre-
quency of PA were none, 1 or 2 days in a week, 3 or 5 
days in a week, and every day in a week. Choices in PA 
duration were less 30 minute (min), 30–45 min, 46–59 
min, 1–1.5 hour (h), 2 h, and more than 2 h. According 
to responses, PA status assessed by meeting recommend-
ed PA for these age groups (>300 min of PA per week) 

[13, 14]. In this context, adolescents were grouped into 
two categories: Physically active adolescents who meet 
recommended PA and physically inactive adolescents 
who do not meet recommended PA.

Adequate sleep duration can be different between 
individuals depending on age [15]. To obtain healthy 
sleeping, the National Sleep Foundation recommends 
to 8–10 h sleep duration for 14–17 years of adolescents 
[16]. In this study, sleep duration was classified into four 
groups: Very short sleep duration (5 h); short sleep du-
ration (6–7 h); normal sleep duration (8–9 h); and long 
sleep duration (≥10 h).

We have addressed nutritional habits among ado-
lescents including daily meal frequency, meal skipping, 
snacking habits, number of snacks, mealtime consistency, 
eating speed, and alteration in nutritional behavior with 
emotional status. In this context, daily meal frequency 
means number of main meal per day and reference val-
ue is three. Meal skipping refers that skipping of main 
meals which are breakfast, lunch, and dinner. Snacking 
means eating or drinking anything between main meals. 
Snacking habit was based on three possible responses 

Background characteristics	 %

Gender (n=1561)
	 Girls	  69.4
	 Boys	 30.4
Age
	 14	 30.4
	 15	 27
	 16	 28.6
	 17	 14
Class grade
	 Foreign language preparation class	 1.4
	 1st Class	 34.3
	 2nd Class	 26.7
	 3rd Class	 26.2
	 4th Class	 11.4
School type
	 Private high school	 3.5
	 Anatolian high school	 19
	 Technical vocational high school	 47.3
	 Health vocational high school	 10.3
	 Religious vocational high school	 19.9

Table 1.	 The distribution of the characteristics of the partici-
pants
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(frequently, sometimes, and none) to the question “Do 
you eat anything between main meals? Mealtime consis-
tency was defined as regular main meal consumption at 
specific time periods of a day. To determine the eating 
speed of adolescents, we questioned that “How do you 
define your eating speed when compared with others?” 
and there were three options which are fast, normal, and 
slow [17, 18]. To determine the relationship between 
emotional status and nutrition behavior, we asked that 
“How does your nutritional behavior change in emotion-
al alterations such as sadness and happiness?”

The project was approved by the Yeditepe University 
Clinical Research Ethics Committee with June 07, 2017 
date and 739 number. According to this protocol which is 
adjusted to the Declaration of Helsinki, adolescents and 
their parents were informed about the research objectives 
and procedures. Then we obtained informed consent 
from parents and legal representatives of adolescents.

Statistical Analyses
Data were analyzed using the SPSS software, version 
21 (SPSS Inc., Chicago, Illinois, USA). Descriptive 
statistics were calculated as the mean±standard devi-
ation, frequencies, and percentages. Differences in dis-
tributions were analyzed using the Chi-square test. To 
determine the risk factors for the development of obe-
sity, backward stepwise logistic regression from multi-
variate analyses was performed. Statistical significance 
was defined as p<0.05.

RESULTS

The study population consisted of 1561 students, with 
1086 girls (69.4%) and 475 (30.4%) boys. The mean age 
of adolescents was 15.26±1.04 years (range 14–17 y). 
According to school types, 3.5% of the participants were 
registered in private high school, while rest of the partic-
ipants were registered in state high school. In this part, 
approximately 20% of adolescents were educated in 
Anatolian high school. The majority of the adolescents 
were registered in vocational high school which educat-
ed specifically for technical; health or religious issues; 
and their prevalence were 47.3%, 10.3%, and 19.9%, re-
spectively (Table 1).

According to BMI percentile classification, about 
68.4% of the adolescent were at normal weight, 3.6% 
of the adolescents were underweight, 14.3% were over-
weight, and 13.8% were obese. We assessed the relation-

ship between BMI classification and background charac-
teristics of the participants and results are presented in 
Table 2. Gender was found significantly associated with 
BMI (p<0.001). Boys had more susceptibility to the un-
healthy BMI classes which are underweight, overweight, 
and obese when compared with girls. Other significant 
associations of BMI were determined as age and school 
groups. For underweight adolescents, just 17-years were 
found higher prevalence than expected value, while 14 
and 15-years had more tendency to overweight. Further-
more, 14-years were found as the vulnerable group for 
obesity. Class grade was significantly related to BMI per-
centile values (p<0.05). In these categories, lower class 
grade was determined more tenderness for being over-
weight and obese while higher class grades had more 
susceptibility for being underweight. Another very sig-
nificant association with BMI was school type. In this 
classification, technical and health vocational high school 
students had more susceptibility to underweight, over-
weight and obesity (p<0.001).

Approximately 10% of adolescents were active who 
meet the recommended PA and boys were more active 
than girls statistically (p<0.05). There were not any sta-
tistically significant relationship between sleep duration 
and BMI (Table 3).

Overweight and obese adolescents had once or twice 
main meal per day while underweight adolescents had 
higher main meal frequency (<4) (p<0.001). Another 
evaluated nutritional habit was mealtime consistency. 
We found that adolescents who had irregular mealtime 
had more tendency for being underweight, overweight, 
and obese significantly (p<0.05). On the other hand, 
snacking habits and number of snacks were not signifi-
cantly associated with BMI. The association between 
eating speed and BMI was found significant. Slow 
eating speed declared that adolescents were more un-
derweight while fast eating speed declared adolescents 
were overweight and obese (p<0.05). Alteration in nu-
tritional behavior with emotional status was not found 
associated with BMI.

In addition, age, gender, school type, meeting recom-
mended PA, chronic disease status, sleep duration, and 
eating speed are considered as a risk factor for appearing 
of obesity and so all of them are taken into multivariate 
analyses. As a result of this analysis, gender and school 
type were very significantly associated with obesity 
(p<0.001). In this model, boys were selected as reference 
parameter for gender and frequency of obesity among 
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girls was determined as half of boys. On the other hand, 
in this model, religious vocational high schools were au-
tomatically accepted as reference for school type. In this 
context, frequency of obesity was determined as two 
times more in private high schools and three times more 
in health vocational high schools when compared to re-
ligious vocational high school. The frequency of obesity 
in Anatolian high schools and technical vocational high 
schools was found as similar with religious vocational 
high schools (Table 4).

DISCUSSION

Our study revealed that 3.6%, 14.3%, and 13.8% fre-
quency of underweight, overweight, and obesity, re-
spectively, among adolescents. BMI was significantly 
associated with gender, age, class grade, and school type 

among participations of 14–17-year old adolescents 
(p<0.05). Male adolescents tended to be more un-
derweight and obese. In addition, our results showed 
a very significantly decrease in overweight and obesity 
prevalence with age and class grades increase. Similar 
with our findings, a cross-sectional study conducted 
with 1216 Turkish adolescents aged between 14 and 18 
showed that being 14–15 years and being male are fac-
tors associated with being obese [10].

According to a systematic review evaluating the 
prevalence of overweight and obesity of the adoles-
cents from worldwide, boys had a higher prevalence of 
obesity in Turkey [19]. Higher rates of overweight and 
obesity in boys have been shown in different countries 
[8, 20–22]. On the other hand, Yilmaz et al. [23] have 
found overweight and obesity prevalence of 26.9% and 
12.4% among girls and 25.7% and 9.5% among boys 

Demographic variables	 Underweight	 Normal	 Overweight	 Obese	 Total		  χ2	 p 
		  (<5th)	 (<5th–85th)	 (85th–<95th)	 (≥95th)

		  %	 %	 %	 %	 n	 %

Subjects	 3.6	 68.4	 14.3	 13.8	 1561	 100
Gender							       27.6	 0.000**
	 Girls	 55.4	 73.2	 67.4	 54.4	 1086	 69.6
	 Boys	 44.6	 26.8	 32.6	  42.6	 475	 30.4
Age							       40.3	 0.000**
	 14	 23.2	  27.5	 38.9	  37.5	 474	 30.4
	 15	  39.3	  28.5	 15.8	  28.2	 422	 27.0
	 16	  16.1	  28.9	 33.5	  25	 446	 28.6
	 17	  21.4	  15.1	 11.8	  9.3	 219	 14.0
Class grade							       21.4	 0.045*
	 Prep. class	  1.8	 1.2	 2.3	 1.4	 22	 1.4
	 1st class	  30.4	 32.1	 39.4	 40.7	 535	 34.3
	 2nd class	 33.9	 27.1	 21.7	 28.2	 417	 26.7
	 3rd class	  19.6	 26.8	 28.1	 23.1	 409	 26.2
	 4th class	 14.3	 12.8	 8.6	  6.5	 178	 11.4
School type							       55.6	 0.000**
	 Private high school	  1.8	 3.8	  3.6	 2.3	 55	 3.5
	 Anatolian high school	  5.4	 20.7	 20.4	 12.5	 296	 19
	 Technical vocational high school	  55.4	 44.6	 48.4	 57.9	 739	 47.3
	 Health vocational high school	  25	 8.5	 10	 15.7	 161	 10.3
	 Religious vocational high school	  12.5	 22.4	 17.6	 11.6	 310	 19.9

*: Significantly different between underweight, normal, overweight, and obese subjects (p<0.05); **: Significantly different between underweight, normal, overweight, 
and obese subjects (p=0.000).

Table 2.	The association between body mass index and demographic variables
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in Eastern Turkey. Differently from our results, they 
found higher prevalence of obesity in girls. This con-
tradiction could be associated with sociocultural and 
economic differences between regions.

We selected the schools from different neighborhoods 
randomly and they were classified as private, Anatolian, 
technical vocational, health vocational, and religious vo-
cational high schools. There was a very significant rela-

			   Underweight	 Normal	 Overweight	 Obese	 Total		  χ2	 p

			   %	 %	 %	 %	 n	 %

Lifestyle factors
	 Physical activity							       0.58	 0.902
		  Active	  4.1	 69.4 	  12.2	 14.3 	 147	 9.4
		  Inactive	  3.5	 64.1 	 14.4	 13.8	 1414	 90.6
	 Sleep duration							       12.93	 0.166
		  Very short sleep (≤5 h)	  1.8 	 3 	  5.4	 2.3	 50	 3.2
		  Short sleep (6–7 h)	  41.1	 38.5	  34.8	 36.6 	 590	 37.8
		  Normal (8–9 h)	  42.9	 48.3	  52.5	 54.6 	 774	 49.6
		  Long sleep (≥10 h)	  14.3	 10.2	  7.2	 6.5 	 147	 9.4
Nutritional habits
	 Daily main meal frequency							       21.24	 0.002*
		  ≤2 main meal per day 	  26.8	 34.6	 39.8	 47.2	 574	 36.8
		  3 main meal per day	 66.1	 63	 58.8	 50.9	 950	 60.9
		  ≥4 main meal per day	 7.1	 2.4	 1.4	 1.9	 37	 2.4
	 Mealtime consistency							       8.34	 0.039*
		  Consistent	 39.3	 47	 43	 37	 699	 44.8
		  Inconsistent	 60.7	 53	 57	 63	 862	 55.2
	 Snacking habits							       5.56	 0.474
		  Frequently	 73.2	 72.1	 67	 66.7	 1103	 70.7
		  Sometimes	 19.6	 21.7	 25.3	 24.1	 351	 22.5
		  Never	 7.1	 6.2	 7.7	 9.3	 107	 6.8
	 Number of snacks							       8.81	 0.185
		  ≤2 main meal per day	 63	 72.9	 76.3	 71.3	 967	 72.9
		  3 main meal per day	 32.6	 19.5	 14.6	 20.4	 257	 19.4
		  ≥4 main meal per day	 4.3	 7.5	 9.1	 8.3	 103	 7.8
	 How do you define your eating speed 
	 when compared with others?							       14.82	 0.022*
		  Fast	 23.2	 26.1	 32.1	 33.3	 435	 27.9
		  Normal	 50	 55.3	 56.1	 52.3	 856	 54.8
		  Slow	 26.8	 18.5	 11.8	 14.4	 270	 17.3
	 How does your nutritional behavior 
	 change in emotional alterations?							       12.06	 0.844
		  Does not change	 37.5	 25.7	 39.4	 40.3	 576	 36.9
		  The amount of consumption increase	 26.8	 32.4	 31.7	 33.8	 504	 32.3
		  The amount of consumption decrease	 35.7	 29.7	 26.2	 25.5	 450	 28.8
		  In same amount but faster or slower	 0	 0.9	 1.4	 0.5	 13	 0.8
		  Increased fatty or sweet food preference	 0	 1.4	 1.4	 0	 18	 1.2

*: Significantly different between underweight, normal, overweight, and obese subjects (p<0.05).

Table 3.	The association between body mass index and lifestyle factors
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tionship found between school type and BMI. We con-
sidered that selection of high school types plays key role 
in the development of obesity through determining of 
lifestyle factors. For instance, each school has different 
school starting and ending hours, dining hall facilities, 
products of canteen, sports area, lunch break, curriculum, 
and number and time of between courses and all of them 
assign the meal pattern, food preferences, and PA. In ad-
dition, different neighborhoods and school types com-
monly represent different demographic and socioeco-
nomic status [24–28]. In our study, a close relationship 
between being a private high school student and being 
obese was determined. Moreover, only one student was 
determined as underweight among the total participation 
from private high schools. We considered that this asso-
ciation is the result of physical inactivity and unhealthy 
food preference brought by high socioeconomic level. In 
addition, students of health vocational high schools are 
under risk of obesity and technical vocational high school 
students are found more vulnerable for unhealthy BMI 
ranges. Those are the school types in Turkey which aim 
to educate students in a specific occupation. Thus major-
ity of them provide the income without university educa-
tion after high school education. In this context, we ob-
served that health vocational high school students could 
not reach healthy foods due to socioeconomical reasons, 
intensive courses, and internship programs.

In the analysis of PA status, adolescents were grouped 
as active and inactive which depend on the meeting 300 
min of regular activity weekly [14]. Physically active ad-
olescents were only 9.4% while inactive ones were 90.6% 

of the total sample. Percentage of physically active ado-
lescents was found lower than in the studies conducted 
in the capital of Turkey, Ankara, which accepted regular 
PA as at least 3 days a week, each episode lasting at least 
60 min that counted 180 min/week [10]. Differently, we 
asked for the total exercise duration weekly and verified 
with recommendations of 300 min/week. Majority of 
the students which declared they have regular PA were 
not meeting the criteria classified as inactive. In this con-
text, we questioned the resident neighborhood and arriv-
al methods to school such as walking or by bus. Partici-
pants were so heterogeneous in terms of these criteria. In 
addition, the relationship between PA and BMI was not 
statistically significant unexpectedly. We discussed that 
the reason might be that the physically active ones to be 
the adolescents aiming weight loss with PA.

Some of the students reported that they came 
to school by walking due to suitable weather condi-
tions because the study was carried out in the autumn 
months. It contributes to increased PA status. On the 
other hand, it has been determined from the students’ 
and school management declaration that this situation 
causes the shopping of fast food and packaged food 
from various markets around the school or on the road 
route. Therefore, it can related to the unhealthy eating 
habits among adolescents.

In the literature, it has shown that short sleep duration 
in adolescents is associated with obesity [29–31]. Nev-
ertheless, some controversial evidences are available [32, 
33]. In the current study, the relationship between sleep 
duration and BMI was not statistically significant.

Variables	 Odds ratio	 95% confidence interval	 p

Gender
	 Boys (ref)
	 Girls	 0.510	 0.375–0.692	 0.000**
School type
	 Religious vocational high school (ref)
	 Private high school	 2.106	 1.335–3.323	 0.001**
	 Anatolian high school	 1.118	 0.630–1.984	 0.702
	 Technical vocational high school	 1.017	 0.369–2.801	 0.974
	 Health vocational high school	 3.032	 1.728–5.320	 0.000**

Chronic disease status, gender, school type, sleep duration, meeting recommended physical activity, and eating speed are taken into multivariate analyses to determine 
the effective factors with obesity. **: Significantly different between underweight, normal, overweight, and obese subjects (p=0.000).

Table 4.	The association between obesity and demographic variables with lifestyle factors
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Snacking and irregular meals are considered as risk fac-
tors for being overweight and obesity [34, 35]. According 
to the American Heart Association Scientific Statement, 
frequency of meal skipping and snacking may increase 
the risk of obesity and also irregular eating patterns cause 
large increase in the risk of unhealthy cardiometabolic 
profile [36]. In our study, meal frequency had a significant 
relationship with BMI and the adolescents who consumed 
two or less main meals as a routine were more obese and 
overweight as expected but snacking and number of snacks 
were not associated with BMI. Underweight adolescents 
were found to be consuming four or more meals daily. 
It thought that as a result of the increase in the number 
of meals, people can consume low amounts of food each 
time without getting hungry [37]. Similar to our results, 
the cross-sectional analysis within the prospective Sea-
sonal Variation of Blood Cholesterol Study in Worcester 
County, Massachusetts study (SEASONS) which found 
individuals who ate ≥4 times a day had a significantly low-
er risk of obesity [38]. Mealtime consistency was found 
significantly associated with BMI as adolescents with 
consistent mealtimes were less likely to be underweight, 
overweight and obese. Eating speed was significantly faster 
in overweight and obese participants in the current study. 
Similarly, it has been found that eating fast may be a risk 
factor for being overweight in university students [34].

In the case of mood dependent effects in portion size, 
consumption speed, food preferences and how alteration 
in this nutritional behavior with emotional status was 
questioned. We could not find any relationship between 
BMI and increased/decreased amounts of food consump-
tion, eating speed, and fatty or sweet/dessert preferences.

In this study, we have identified that adolescent 
obesity has reached to alarming level when compared 
with other studies [9, 10]. Our backward stepwise lo-
gistic regression results have shown that gender and 
type of school choice were risk factors for obesity 
without coincidence.

This study has several limitations. Firstly, gender dis-
tribution of the study was not balanced as 69.6% of the 
sample was girls while 30.4% was boys. This was due to 
random selection of the schools that some of the schools 
were gender specific and only had girl or boy students. 
The high number of girl specific schools were higher in 
the study. Secondly, this study was carried out in the 
only one district of the Istanbul which is localized in city 
center. Nevertheless, this result cannot reflect the whole 
characteristics of the Turkey. Moreover, this study pro-

vides a significant data regarding relatively high number 
of adolescents, including various age and school types in a 
district of Istanbul which has a distribution among differ-
ent levels of socioeconomic status. Finally, participation 
from technical vocational high schools was higher than 
other type of high schools. The reasons of this situation 
are higher number of technical vocational high school in 
these regions and each one of them has higher number of 
students when compared to other high schools.

On the other hand, this study has several strengths 
when compared to other BMI associated epidemiological 
descriptive cross-sectional studies. These are presence of 
dieticians of the research team, application of face-to-face 
interview method, participation of adolescents from dif-
ferent socioeconomic classes, and several types of schools. 
Finally, although the study was conducted in Uskudar, 
there were participants from all over the Istanbul.

We have some recommendations to decrease the 
unhealthy BMI frequency and increase healthy lifestyle 
awareness in Turkish adolescents. In this context, nutri-
tion knowledge levels of adolescents should be increase 
with various interventional nutrition education methods 
which based on population characteristics (socioeco-
nomic, cultural factors, etc.). In order to maintaining the 
increased healthy eating awareness, students should be 
taught how to analyze their eating habits. In addition, it 
should be provide to adolescents the various opportuni-
ties as delicious/appetitive and healthy foods. Media and 
social pressure can cause to meal skipping, fast food con-
sumption, snacking, sedentary lifestyle, etc., unhealthy 
habits among adolescents. Collaborating with parents, 
school personnel, health professionals, and other author-
ities (government, etc.) is required to removal of these 
unhealthy life barriers in adolescents [39].

Conclusion
In this study, our results have shown that frequency of 
adolescent obesity in Istanbul, Turkey, has increased 
and also obesity was closely related to gender and school 
type. Moreover, meal frequency, eating speed, and meal-
time consistency identify the individuals under the risk 
and determine the conditions causing the risk in terms 
of body weight status at the population specific. At this 
point, we considered that school types manage to life-
style associated factors such as sleep duration, PA, and 
nutritional habits. Therefore, in consideration of these 
factors, appropriate and reliable new interventional and 
educational studies can be organized.
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In conclusion, the unhealthy BMI frequency in ado-
lescents should be reduced through educational and in-
terventional studies that are community based and de-
pends on collaborating with family, school management, 
and health professionals.

Ethics Committee Approval: The Yeditepe University Clinical 
Research Ethics Committee granted approval for this study (date: 
07.06.2017, number: 739).

Conflict of Interest: No conflict of interest was declared by the 
authors. 

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept – EG, RB, BOB; Design – EG, 
RB, BOB; Supervision – OT, BOB, BG; Fundings – EG, BOB; Materials 
– EG, BOB; Data collection and/or processing – EG, RB, BOB; Analy-
sis and/or interpretation – EG, OT; Literature review – EG, OT, BOB; 
Writing – EG, OT, BOB; Critical review – EG, OT, BOB.

REFERENCES

1.	 NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in 
body-mass index, underweight, overweight, and obesity from 1975 
to 2016: a pooled analysis of 2416 population-based measurement 
studies in 128·9 million children, adolescents, and adults. Lancet 
2017;390:2627–42. 

2.	 Han Z, Mulla S, Beyene J, Liao G, McDonald SD; Knowledge Synthe-
sis Group. Maternal underweight and the risk of preterm birth and low 
birth weight: a systematic review and meta-analyses. Int J Epidemiol 
2011;40:65–101. [CrossRef ]

3.	 Lobstein T, Baur L, Uauy R; IASO International Obesity TaskForce. 
Obesity in children and young people: a crisis in public health. Obes 
Rev 2004;5 Suppl 1:4–104. [CrossRef ]

4.	 Huang TT, Howarth NC, Lin BH, Roberts SB, McCrory MA. Energy 
intake and meal portions: associations with BMI percentile in U.S. chil-
dren. Obes Res 2004;12:1875–85. [CrossRef ]

5.	 Christoph MJ, Grigsby-Toussaint DS, Baingana R, Ntambi JM. Phys-
ical activity, sleep, and BMI percentile in rural and urban Ugandan 
youth. Ann Glob Health 2017;83:311–9. [CrossRef ]

6.	 Chew WF, Leong PP, Yap SF, Yasmin AM, Choo KB, Low GK, et al. 
Risk factors associated with abdominal obesity in suburban adolescents 
from a Malaysian district. Singapore Med J 2018;59:104–11. [CrossRef ]

7.	 Bakir BO, Akan H, Akman M, Zahmacioglu O, Hayran O. Nutritional 
status, Healthy Eating Index and eating attitudes of the adolescents in 
Istanbul: a cross-sectional study. Int J Adolesc Med Health 2015;29.

8.	 Oner N, Vatansever U, Sari A, Ekuklu E, Güzel A, Karasalihoğlu S, et 
al. Prevalence of underweight, overweight and obesity in Turkish ado-
lescents. Swiss Med Wkly 2004;134:529–33.

9.	 Ercan S, Dallar YB, Önen S, Engiz Ö. Prevalence of obesity and as-
sociated risk factors among adolescents in Ankara, Turkey. J Clin Res 
Pediatr Endocrinol 2012;4:204–7. [CrossRef ]

10.	 Çam HH, Üstüner Top F. Overweight, obesity, weight-related behav-
iors, and health-related quality of life among high-school students in 
Turkey. Eat Weight Disord 2020;25:1295–302. [CrossRef ]

11.	 World Health Organization. Growth reference 5-19 years. Available at: 
http://www.who.int/growthref/tools/en/ Accessed Jan 10, 2019.

12.	 WHO Multicentre Growth Reference Study Group. WHO Child 
Growth Standards based on length/height, weight and age. Acta Paedi-
atr Suppl 2006;450:76–85. [CrossRef ]

13.	 Pate RR, Freedson PS, Sallis JF, Taylor WC, Sirard J, Trost SG, et al. 
Compliance with physical activity guidelines: prevalence in a popula-
tion of children and youth. Ann Epidemiol 2002;12:303–8. [CrossRef ]

14.	 Silva FA, Candiá SM, Pequeno MS, Sartorelli DS, Mendes LL, Oliveira 
RM, et al. Daily meal frequency and associated variables in children and 
adolescents. J Pediatr (Rio J) 2017;93:79–86. [CrossRef ]

15.	 Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos 
L, et al. National Sleep Foundation’s sleep time duration recommenda-
tions: methodology and results summary. Sleep Health 2015;1:40–3. 

16.	 Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns and 
predictors of disturbed sleep in a large population of college students. J 
Adolesc Health 2010;46:124–32. [CrossRef ]

17.	 Tanihara S, Kobayashi Y, Une H, Kawachi I. Urbanization and physi-
cian maldistribution: a longitudinal study in Japan. BMC Health Serv 
Res 2011;11:260. [CrossRef ]

18.	 Ochiai H, Shirasawa T, Nanri H, Nishimura R, Matoba M, Hoshino 
H, et al. Eating quickly is associated with waist-to-height ratio among 
Japanese adolescents: a cross-sectional survey. Arch Public Health 
2016;74:18. [CrossRef ]

19.	 Bibiloni Mdel M, Pons A, Tur JA. Prevalence of overweight and obesity 
in adolescents: a systematic review. ISRN Obes 2013;2013:392747. 

20.	 Chu NF. Prevalence and trends of obesity among school children in 
Taiwan-the Taipei Children Heart Study. Int J Obes Relat Metab 
Disord 2001;25:170–6. [CrossRef ]

21.	 Livingstone B. Epidemiology of childhood obesity in Europe. Eur J Pe-
diatr 2000;159 Suppl 1:S14–34. [CrossRef ]

22.	 Elmadfa I, Godina-Zarfl B, Konig J, Dichtl M, Faist V. Prevalence of 
overweight and plasma lipids in 7-18 year old Austrian children and 
adolescents. Int J Obes Relat Metab Disord 1993;17:35.

23.	 Yilmaz S, Calikoglu EO, Kosan Z. Prevalence of obesity among ado-
lescents in Eastern Turkey: A cross-sectional study with a review of the 
local literature. Niger J Clin Pract 2019;22:1070–7.

24.	 Krause L, Lampert T. Relation between overweight/obesity and self-
rated health among adolescents in Germany. Do socio-economic status 
and type of school have an impact on that relation? Int J Environ Res 
Public Health 2015;12:2262–76. [CrossRef ]

25.	 Chang VW, Lauderdale DS. Income disparities in body mass in-
dex and obesity in the United States, 1971-2002. Arch Intern Med 
2005;165:2122–8. [CrossRef ]

26.	 Krause L, Lampert T. Relation between overweight/obesity and self-
rated health among adolescents in Germany. Do socio-economic status 
and type of school have an impact on that relation? Int J Environ Res 
Public Health 2015;12:2262–76. [CrossRef ]

27.	 Paeratakul S, Lovejoy JC, Ryan DH, Bray GA. The relation of gender, 
race and socioeconomic status to obesity and obesity comorbidities in a 
sample of US adults. Int J Obes Relat Metab Disord 2002;26:1205–10.

28.	 Sobal J, Stunkard AJ. Socioeconomic status and obesity: a review of the 
literature. Psychol Bull 1989;105:260–75. [CrossRef ]

29.	 Fobian AD, Elliott L, Louie T. A Systematic Review of Sleep, Hyper-
tension, and Cardiovascular Risk in Children and Adolescents. Curr 
Hypertens Rep 2018;20:42. [CrossRef ]

30.	 Taheri S. The link between short sleep duration and obesity: we 
should recommend more sleep to prevent obesity. Arch Dis Child 
2006;91:881–4. [CrossRef ]

31.	 Sun Q, Bai Y, Zhai L, Wei W, Jia L. Association between sleep duration 
and overweight/obesity at age 7⁻18 in Shenyang, China in 2010 and 
2014. Int J Environ Res Public Health 2018;15:854. [CrossRef ]

https://doi.org/10.1093/ije/dyq195
https://doi.org/10.1111/j.1467-789X.2004.00133.x
https://doi.org/10.1038/oby.2004.233
https://doi.org/10.1016/j.aogh.2017.04.005
https://doi.org/10.11622/smedj.2017013
https://doi.org/10.1515/ijamh-2015-0082
https://doi.org/10.4274/jcrpe.714
https://doi.org/10.1007/s40519-019-00762-0
https://doi.org/10.1111/j.1651-2227.2006.tb02378.x
https://doi.org/10.1016/S1047-2797(01)00263-0
https://doi.org/10.1016/j.jped.2016.04.008
https://doi.org/10.1016/j.sleh.2014.12.010
https://doi.org/10.1016/j.jadohealth.2009.06.016
https://doi.org/10.1186/1472-6963-11-260
https://doi.org/10.1186/s13690-016-0130-3
https://doi.org/10.1155/2013/392747
https://doi.org/10.1038/sj.ijo.0801486
https://doi.org/10.1007/PL00014363
https://doi.org/10.3390/ijerph120202262
https://doi.org/10.1001/archinte.165.18.2122
https://doi.org/10.3390/ijerph120202262
https://doi.org/10.1038/sj.ijo.0802026
https://doi.org/10.1037/0033-2909.105.2.260
https://doi.org/10.1007/s11906-018-0841-7
https://doi.org/10.1136/adc.2005.093013
https://doi.org/10.3390/ijerph15050854


Gunalan et al., BMI associated factors among turkish adolescents 235 

32.	 Morita N, Kambayashi I, Okuda T, Oda S, Takada S, Nakajima T, et al. 
Inverse relationship between sleep duration and cardio-ankle vascular 
index in children. J Atheroscler Thromb 2017;24:819–26. [CrossRef ]

33.	 Plumptre L, Anderson LN, Chen Y, Carsley S, Narang I, Hamilton J, et 
al. Longitudinal Analysis of Sleep Duration and Cardiometabolic Risk 
in Young Children. Child Obes 2017;13:291–9. [CrossRef ]

34.	 Yamane M, Ekuni D, Mizutani S, Kataoka K, Sakumoto-Kataoka M, 
Kawabata Y, et al. Relationships between eating quickly and weight gain 
in Japanese university students: a longitudinal study. Obesity (Silver 
Spring) 2014;22:2262–6. [CrossRef ]

35.	 Reilly JJ, Armstrong J, Dorosty AR, Emmett PM, Ness A, Rogers I, et 
al; Avon longitudinal study of parents and children study team. Early life 
risk factors for obesity in childhood: cohort study. BMJ 2005;330:1357. 

36.	 St-Onge MP, Ard J, Baskin ML, Chiuve SE, Johnson HM, Kris-Ether-

ton P, et al; American Heart Association Obesity Committee of the 
Council on Lifestyle and Cardiometabolic Health; Council on Car-
diovascular Disease in the Young; Council on Clinical Cardiology; and 
Stroke Council. Meal timing and frequency: implications for cardio-
vascular disease prevention: a scientific statement from the American 
Heart Association. Circulation. 2017;135:e96–121. [CrossRef ]

37.	 Perrigue MM, Drewnowski A, Wang CY, Neuhouser ML. Higher 
eating frequency does not decrease appetite in healthy adults. J Nutr 
2016;146:59–64. [CrossRef ]

38.	 Merriam PA, Ockene IS, Hebert JR, Rosal MC, Matthews CE. Sea-
sonal variation of blood cholesterol levels: study methodology. J Biol 
Rhythms 1999;14:330–9. [CrossRef ]

39.	 Massey-Stokes M. Adolescent nutrition: Needs and recommendations 
for practice. The Clearing House 2002;75:286–91. [CrossRef ]

https://doi.org/10.5551/jat.36517
https://doi.org/10.1089/chi.2016.0279
https://doi.org/10.1002/oby.20842
https://doi.org/10.1136/bmj.38470.670903.E0
https://doi.org/10.1161/CIR.0000000000000476
https://doi.org/10.3945/jn.115.216978
https://doi.org/10.1177/074873099129000669
https://doi.org/10.1080/00098650209603957


Copyright of Northern Clinics of Istanbul is the property of KARE Publishing and its content
may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.


