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Abstract

Background: Unhealthy dietary behaviors are suggested among the factors leading to obesity in adolescents. Adolescents tend 
to consume unhealthy food at school. However, whether these habits differ by gender is not known. The present study aimed to 
evaluate gender differences in adolescents’ dietary behaviors at school and to determine the relationship between these behaviors 
and abdominal obesity by gender.
Methods: This cross-sectional study was conducted on 1020 fifth-eighth grader students (502 boys and 518 girls) in Kırklareli, 
Turkey, between November 2019 and December 2019. Dietary behaviors and anthropometric measurements were obtained. 
Descriptive statistics were shown as numbers and percentages. Chi-Square test was used to compare the classified data. Statistical 
significance was evaluated at P<0.05.
Results: Among these students, 40.8% of  the boys and 22.0% of  the girls had abdominal obesity (P<0.001). The daily breakfast 
consumption of  the boys was higher than that of  the girls (P=0.038). Snack consumption in school was higher in the girls 
(P=0.002). Moreover, carrying a lunchbox to school (P<0.001) and shopping from the school canteen (P=0.042) were more 
frequent in the girls. Between meals, the consumption of  bagel/pastry (P=0.031), plain mineral water/light beverages (P=0.037), 
and carbonated beverages (P<0.001) was higher in the boys. Meanwhile nuts (P=0.022) and fruit/fresh fruit juice consumption 
was higher in the girls (P<0.001). The girls preferred biscuits/cakes (P=0.032) and candy (P=0.001), whereas the boys preferred 
sandwiches (P=0.008) at a higher rate when shopping at the canteen. Consumption of  the three main meals was lower in the boys 
with obesity (P=0.008). Daily breakfast consumption was lower in the girls with obesity (P=0.015).
Conclusions: This study suggested that girls tend to consume unhealthy foods in the canteen and boys tend to consume unhealthy 
beverages between meals. Furthermore, skipping meals was found to contribute to obesity in adolescents.
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Introduction

The prevalence of obesity among children and 
adolescents over the recent years has significantly 
increased and turned into a health burden. Obesity 
at younger ages, which has been reported to likely 
continue in older ages and throughout life, necessitates 
preventive strategies in young people (1). Health-related 
behaviors, such as nutrition and physical activity, 
acquired in adolescence were shown to continue 
through adulthood; therefore, investigation of the 
factors related to health behaviors in this period is of 
great importance (2).

Individual and socioeconomic characteristics were 
suggested as multidimensional factors contributing 
to obesity in children and adolescents (3). Since 
adolescents have to be in many different places during 
a day, especially at school and home, it should be 
suggested that their diet could vary by location during 

the day. It was also indicated that adolescents mostly 
preferred unhealthy foods during the time they spend 
outside home and consumed sugary and salty foods 
most frequently at school (4).

Consumption of unhealthy foods was reported 
to be high in adolescents. Additionally, healthy food 
consumption and diet quality were shown to be higher 
in boys than in girls (5, 6). Unhealthy dietary behaviors, 
such as skipping main meals, including breakfast, and 
frequent consumption of sugary foods and beverages 
were suggested among the factors leading to obesity in 
adolescents (7).

Abdominal obesity, an important clinical and 
public health problem, was strongly associated with 
metabolic risk factors (8). Insufficient consumption 
of milk, vegetables, and fruits, and skipping breakfast 
were considered to be dietary factors that increase the 
risk of abdominal obesity (9-11).
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It would be useful to investigate the differences 
in dietary behaviors at school by gender to develop 
solutions for the target group. Accordingly, this study 
aimed to evaluate gender differences in adolescents’ 
dietary behaviors at school. This work also sought to 
determine the relationship between these behaviors 
and abdominal obesity by gender.

Methods

Design and Participants

This cross-sectional study was conducted in 
secondary schools (fifth-eighth grade) in the city 
center of Kırklareli, Turkey, between November 2019 
and December 2019. The sample of the study consisted 
of fifth-eighth grade students in the secondary schools 
of middle and upper socioeconomic level located in the 
city center of Kırklareli. The participants of the study 
volunteered to take part. The sample size calculation 
of the study was made with the G-power 3.1 program. 
The sample size was calculated using the difference 
between the amounts (mean and standard deviation 
values) of the energy-dense snacks consumption by 
gender, which was found to be statistically significant 
in male and female adolescents, according to the data 
obtained from the study of Rathi and colleagues (12). 
In the sample size calculation, the mean values were 
taken as 5.68 and 7.31 for female and male adolescents, 
respectively, while the pooled standard deviation was 
7.17. According to the power analysis using these 
values, the minimum sample size was determined as 
842 (421 adolescents from both genders) with a power 
of 0.95 and a significance level of 0.05. However, a 
total of 1033 students were recruited, 13 of whom 
were excluded due to inaccurate and missing data. 
Eventually, 1020 students were included in the study. 
The Ethics Committee of the Non-Interventional 
Non-Pharmaceutical Clinical Research of the 
Institute of Health Sciences of Kırklareli University 
approved the present research in October 23th, 
2019. The participants and their parents gave their 
informed written consent for the study and approved 
the protocol.

Procedure

Study data were collected via face-to-face 
questionnaire method. The students were asked 
about descriptive information, dietary behaviors were 
questioned, and anthropometric measurements were 
obtained.

Instruments

- Descriptive Information
In this section, gender, age, and presence of any 

disease prescribed by the doctor were questioned.

- Dietary Behaviors

The number of main meals, breakfast consumption, 
dietary behaviors at school (main meals and snacks, 
carrying a lunch box, shopping from the canteen), 
preferred foods/beverages between meals (bagel/
pastry, cake/biscuit/cookie, candy/chocolate/wafer, 
fruit/fresh fruit juices, milk/yogurt/buttermilk, 
nuts, chips, instant soup, sandwich/toast/patty, plain 
mineral water/light beverages, herbal teas, carbonated 
beverages, ready-made juices, coffee), as well as the 
preferred food/beverages bought from the canteen 
(biscuit/cake, ready-made juices, candy, sandwich, 
buttermilk, chips) were asked in this section.

- Anthropometric Measurements

Anthropometric measurements (body weight, 
height, waist circumference) of the students were done. 
Body weight was measured using a weighing instrument 
sensitive to 0.1 kg. A stadiometer sensitive to 0.1 cm 
was used for the height measurement. BMI (Body Mass 
Index) was calculated utilizing body weight and height. 
Body mass index values were evaluated according to the 
BMI-for-age z-scores determined by the World Health 
Organization for the age range of 5-19. Accordingly; the 
values were classified as: ≤+1SD “non-overweight/obese”, 
>+1SD - ≤+2SD “overweight”, >+2SD as “obese” (13).

Waist circumference was measured at the mid-
axillary line parallel to the floor, at the midpoint 
between the upper part of the iliac bone and the lower 
edge of the last palpable rib, using a non-stretch measure 
(14). In the study, abdominal obesity was defined as a 
waist-to-height ratio of ≥0.50 (15). It was recommended 
by Ashwell and Hsieh to use the waist-to-height ratio 
to determine obesity and the associated risk factors in 
different populations (16).

Data Analysis

The analysis of the data was performed in the Statistical 
Package for the Social Sciences (SPSS) program. Descriptive 
statistics were shown as numbers and percentages. Chi-
Square test was used to compare the classified data. 
Statistical significance was evaluated at P<0.05.
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Results

A total of 1020 students (502 boys, 518 girls) aged 
between 11-14 years participated in the study. The 
majority of them (86.7% of the boys and 88.2% of the 
girls) stated not having diseases. Among these students, 
40.8% of the boys and 22.0% of the girls had abdominal 
obesity (P<0.001). Most of them (57.0% of the boys, 
69.9% of the girls) were non-overweight/obese while 
24.3% of the boys and 20.1% of the girls were overweight 
and 18.7% of the boys and 10.0% of the girls were obese 
according to the BMI classification (P<0.001; Table 1).

Table 2 represents the dietary behaviors by gender. 
The rate of eating three main meals a day was found 
to be similar for the boys and girls (82.1% and 83.4% 
respectively; P=0.575). Daily breakfast consumption 
among the boys (73.3%) was higher than that of the 
girls (67.4%) (P=0.038). While the rate of main meal 
consumption at school was similar (35.5% for the boys, 
32.0% for the girls; P=0.249), it was observed that a 
bigger proportion of the girls consumed snacks at school 
(78.4%) compared with the boys (69.9%) (P=0.002). A 
statistical difference was found between the boy and 
girl students in terms of carrying a lunchbox to school 
(29.9% for the girls, 17.9% for the boys; P<0.001) and 
shopping from the school canteen (91.7% for the girls, 
87.8% for the boys; P=0.042). The rate of these behaviors 

was found to be higher in the girl students.

Table 3 depicts the preferred foods and beverages 
between meals by gender. Fruit/fresh fruit juices 
(31.5% for the boys and 45.6% for the girls) were most 
frequently consumed followed by cake/biscuit/cookie 
(30.7%) and milk/yoghurt/buttermilk (30.1%) for the 
boys and milk/yoghurt/buttermilk (33.0%) and candy/
chocolate/wafer (32.4%) for the girls. The ratio of the 
boys consuming bagel/pastry between meals (28.7%) 
was higher than that of the girls (22.8%) (P=0.031). 
On the contrary, consumption of nuts was higher in 
the girls (23.6%) than in boys (17.7%) (P=0.022). It was 
also found that the percentage of the boys (7.4%) who 
consumed instant soup between meals was higher than 
that of the girls (3.5%) (P=0.006). While consumption 
of fruit/fresh fruit juices between meals was higher 
in the girls than boys (45.6% and 31.5%, respectively; 
P<0.001), the proportion of those who consumed plain 
mineral water/light beverages (5.0% for the boys, 2.5% 
for the girls; P=0.037) and carbonated beverages were 
found to be higher in the boys than that of the girls 
(13.5% and 4.6%, respectively) (P<0.001).

Table 4 demonstrates the foods and beverages 
students preferred to buy from the canteen. While 
preferences for biscuits/cakes (27.9% vs. 34.2%; P=0.032) 
and candy (28.1% vs. 37.5%; P=0.001) were higher in 

Table 1: Descriptive characteristics by gender
Boy (n=502)
n (%)

Girl (n=518)
n (%)

X2 P

Presence of disease
No 435 (86.7%) 457 (88.2%) 0.537 0.449
Yes 67 (13.3%) 61 (11.8%)
Abdominal obesity
Obese (≥0.50) 205 (40.8%) 114 (22.0%) 42.051 <0.001
Non-obese (<0.50) 297 (59.2%) 404 (78.0%)
BMI classification
Non-overweight/obese 286 (57.0%) 362 (69.9%)
Overweight 122 (24.3%) 104 (20.1%) 22.184 <0.001
Obese 94 (18.7%) 52 (10.0)
BMI: Body Mass Index

Table 2: Dietary behaviors by gender
Boy (n=502)
n (%)

Girl (n=518)
n (%)

X2 P

Eating three main meals a day 412 (82.1%) 432 (83.4%) 0.314 0.575
Daily breakfast consumption 368 (73.3%) 349 (67.4%) 4.296 0.038
Main meal consumption at school 178 (35.5%) 166 (32.0%) 1.328 0.249
Having snacks at school 351 (69.9%) 406 (78.4%) 9.531 0.002
Carrying a lunchbox to school 90 (17.9%) 155 (29.9%) 20.097 <0.001
Shopping from the school canteen 441 (87.8%) 475 (91.7%) 4.127 0.042
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the girls, the percentage of sandwich consumption was 
higher in the boys (24.5%) than that in the girls (17.8%) 
(P=0.008).

The evaluation of dietary behaviors of obese and 
non-obese students by gender is summarized in Table 
5. Based on the results, the percentage of eating three 
main meals a day in the boys with obesity (76.6%) 
was lower than that in the non-obese ones (85.9%) 
(P=0.008). There was no significant relationship 
between the main meal consumption and obesity in 
the girls (P=0.08). In the girls with obesity, the rate of 

daily breakfast consumption (57.9%) was found to be 
lower than that in the non-obese girls (70.0%), where 
difference was statistically significant (P=0.015).

Discussion

The results of this study revealed that compared 
to adolescent boys, adolescent girls had a higher 
rate of carrying a lunchbox to school, buying food 
from the canteen, and consuming snacks at school. 
Higher awareness of healthy nutrition among girls 
might be the possible reason behind the higher rate 

Table 3: Preferred foods and beverages between meals by gender
Boy (n=502)
n (%)

Girl (n=518)
n (%)

X2 P

Bagel/pastry 144 (28.7%) 118 (22.8%) 4.657 0.031
Cake/biscuit/cookie 154 (30.7%) 161 (31.1%) 0.019 0.889
Candy/chocolate/wafer 143 (28.5%) 168 (32.4%) 1.873 0.171
Fruit/fresh fruit juices 158 (31.5%) 236 (45.6%) 21.336 <0.001
Milk/yogurt/buttermilk 151 (30.1%) 171 (33.0%) 1.014 0.314
Nuts 89 (17.7%) 122 (23.6%) 5.269 0.022
Chips 65 (12.9%) 53 (10.2%) 1.839 0.175
Instant soup 37 (7.4%) 18 (3.5%) 7.584 0.006
Sandwich/toast/patty 125 (24.9%) 117 (22.6%) 0.754 0.385
Plain mineral water/light beverages 25 (5.0%) 13 (2.5%) 4.338 0.037
Herbal teas 48 (9.6%) 46 (8.9%) 0.141 0.707
Carbonated beverages (cola, soda) 68 (13.5%) 24 (4.6%) 24.678 <0.001
Ready-made juices 19 (3.8%) 28 (5.4%) 1.523 0.217
Coffee 33 (6.6%) 30 (5.8%) 0.269 0.604

Table 4: Preferred foods and beverages from the canteen by gender
Boy (n=502)
n (%)

Girl (n=518)
n (%)

X2 P

Biscuits/cakes 140 (27.9%) 177 (34.2%) 4.606 0.032
Ready-made juices 60 (12.0%) 47 (9.1%) 2.250 0.134
Candy 141 (28.1%) 194 (37.5%) 10.135 0.001
Sandwich 123 (24.5%) 92 (17.8%) 6.965 0.008
Buttermilk 107 (21.3%) 115 (22.2%) 0.118 0.732
Chips 28 (5.6%) 20 (3.9%) 1.675 0.196

Table 5: Dietary behaviors of obese and non-obese students by gender
Boy (n=502) Girl (n=518)

Obese (n=205)
n (%)

Non-obese 
(n=297)
n (%)

X2 P Obese 
(n=114)
n (%)

Non-obese 
(n=404)
n (%)

X2 P

Eating three main meals a day 157 (76.6%) 255 (85.9%) 7.088 0.008 89 (78.1%) 343 (84.9%) 2.996 0.083
Daily breakfast consumption 148 (72.2%) 220 (74.1%) 0.219 0.640 66 (57.9%) 283 (70.0%) 5.976 0.015
Main meal consumption at school 68 (33.2%) 110 (37.0%) 0.792 0.373 40 (35.1%) 126 (31.2%) 0.621 0.431
Having snacks at school 141 (68.8%) 210 (70.7%) 0.214 0.644 86 (75.4%) 320 (79.2%) 0.745 0.388
Carrying a lunchbox to school 34 (16.6%) 56 (18.9%) 0.425 0.515 34 (29.8%) 121 (30.0%) 0.001 0.979
Shoppers from the school canteen 178 (86.8%) 263 (88.6%) 0.337 0.561 102 (89.5%) 373 (92.3%) 0.951 0.330



127Int. J. School. Health. 2022; 9(2)

Dietary differences at school by gender and obesity

of carrying a healthy homemade lunchbox to school 
(17). Furthermore, the higher rate of skipping breakfast 
in girls may have pushed them to consume snacks 
more frequently and to shop more at the canteen. 
Concerning the food bought at the canteen, the girls 
preferred biscuits/cakes and candy more than the boys 
whereas the boys preferred sandwiches. Consumption 
of the three main meals was lower in the boys with 
obesity and daily breakfast consumption was lower in 
the girls with obesity. Similarly, studies have addressed 
the meal skipping habit as a factor increasing the risk of 
overweight and obesity in adolescents (18, 19).

The prevalence of obesity among adolescents has 
increased all over the world recently, the trend is still 
going on (20). In different studies, the prevalence 
of abdominal obesity among adolescents was found 
between 9.1% and 11.9% (21-23). In studies conducted 
in Turkey, the prevalence of overweight was found 
between 10.4% and 26.1%, and that of obesity was 
between 7.7% and 12.8% in adolescents (24-26). 
General obesity and abdominal obesity in adolescents 
have been compared by gender in numerous papers 
worldwide. The prevalence of abdominal obesity was 
found to be 10.5% in boys and 10.8% in girls in a study 
conducted in Brazil, 8.9% in boys and 9.2% in girls in a 
paper in Greece, and 20.4% in boys and 17.8% in girls 
in a study conducted in Iran (21-23). In the study in 
Iran, the general prevalence of obesity was determined 
as 13.6% in boys and 10.2% in girls (23). In Turkey, the 
prevalence of general obesity was reported as 16.4% 
in boys and 9.8% in girls (24). In the present research, 
the frequency of abdominal obesity was found to be 
40.8% in boys and 22.0% in girls while the prevalence 
of obesity was 18.7% in boys and 10.0% in girls. 

Adolescence, a transition stage from childhood 
to adulthood, has been shown to be accompanied by 
changes in nutritional habits; adolescents start to make 
their own choices regarding food (27). Unhealthy 
dietary behaviors in adolescents were reported to 
continue in adulthood, which might be associated with 
negative health consequences in later years (2, 28). In 
this period, where physical characteristics and body 
image gain further importance, dietary behaviors 
were also thought to be of differences between genders 
(29, 30). Herein, the percentage of daily breakfast 
consumption of the boys (73.3%) was higher than that 
in the girls (67.4%). In a similar study on breakfast 
consumption in adolescents, the percentage of 
breakfast consumption was lower in the boys (51.6%) 
and girls (48.4%) in comparison with that in the current 
work. However, the results of studies investigating 

breakfast consumption by gender are in line with ours; 
accordingly, the percentage of breakfast consumption 
was higher in boys and girls skipped breakfast more 
often (31, 32). Concerns about body weight and body 
shape might be one of the reasons behind the low rate 
of breakfast consumption among girls (33). Due to an 
increase in the time spent at school, the diet of students 
at school is also suggested to gain importance in this 
period. It has been shown that the tendency towards 
unhealthy foods increased in students who did not 
benefit from school lunch service (34). This study 
was conducted in a school where school lunch service 
was not provided, where a significant majority of the 
students stated to have the main meals at school (35.5% 
for the boys and 32.0% for the girls). In an investigation 
on the attitudes towards healthy lifestyle behaviors in 
adolescents, the awareness of healthy eating was shown 
to be higher in girls than in boys (17). Herein, the ratio 
of carrying a lunchbox to school was 17.9% for the boys 
and 29.9% for the girls. It was thought that the higher 
rate of carrying a lunchbox to school might be owing 
to the higher awareness of healthy nutrition in girls. In 
cases where school lunch was not provided, it might be 
a healthier choice to make homemade food as the main 
meal instead of unhealthy foods from places, such as 
canteens. In the current research, the consumption of 
snacks at school by the girls (78.4%) was higher than 
that by the boys (69.9%). The high consumption of 
snacks among girls was similar to the results obtained 
in another study conducted on adolescents (35). The 
tendency of adolescent girls to skip the main meals 
for reasons related to body weight might lead them to 
consume more snacks between meals. In this study, 
it was determined that the consumption of snacks 
at school and the rate of shopping from the school 
canteen were higher in the girls than that in the boys. 
Food/beverage preferences between meals also differ 
between the two groups. Bagel/pastry consumption 
rate was higher in the boys (28.7%) than that in the girls 
(22.8%) whereas nuts were more frequently consumed 
by the girls (23.6%) than the boys (17.7%). While the 
consumption of fruit/fresh fruit juices was higher in 
the girls (45.6% vs. 31.5%), the proportion of the boys 
consuming plain mineral water/light beverages and 
carbonated beverages (5.0% and 13.5%, respectively) 
was higher than that of the girls (2.5% and 4.6%, 
respectively). In line with the current study, previous 
works have shown that consumption of soft drinks 
in adolescent boys was higher than in girls (36), and 
healthy food preferences were higher in adolescent girls 
than in boys (37). In this study, the ratio of shopping 
from the school canteen was high (87.8% for the boys 
and 91.7% for the girls; P=0.042) and a difference was 
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found between the boy and girl students in terms of 
preferred foods/beverages bought from the canteen. 
Thus, while consumption of biscuits/cakes and candy 
in the girls (34.2% and 37.5%, respectively) was higher 
than that in the boys (27.9% and 28.1%, respectively), 
the rate of sandwich consumption in the boys (24.5%) 
was higher than that in the girls (17.8%). A similar paper 
indicated that sugary food consumption is higher in girl 
adolescents (31). The consumption of irregular meals 
was reported to be high in overweight adolescents, 
among whom regular breakfast consumption was low 
(38, 39). In this study, the rate of consuming the three 
main meals a day was found to be lower in the boys 
with obesity than the non-obese ones, and the rate of 
daily breakfast consumption was found to be higher in 
the non-obese girls compared to the obese ones. The 
common unhealthy foods available around the school 
prevent students from making healthy choices. It has 
been reported that providing opportunities, such as 
school lunch, a school environment that supports 
healthy nutrition where adolescents can consume at 
least one main meal healthily, might be an important 
factor for preventing obesity by contributing to a 
healthy diet in school-age adolescents (40-43).

The present research had certain limitations. 
Primarily, dietary records were not taken. Dietary 
records could have provided a clearer representation of 
food intake and dietary behavior. Secondly, the foods 
available in the canteen and around the school were not 
investigated. Thus, an important factor that may affect 
students’ nutritional behavior at school was ignored.

Conclusion

In this study, nutritional behaviors of school-age 
children and adolescents were different to an extent 
between the genders. While the percentage of daily 
breakfast consumption was high in the boys, the 
percentage of consuming snacks at school, carrying 
a lunchbox to school, and shopping from the school 
canteen was found to be high in the girls. While the 
girls consumed nuts and fruit/fresh fruit juices at a 
higher rate than the boys, the boys had a higher rate 
of consuming bagel/pastry, plain mineral water/light 
beverages, and carbonated beverages than the girls. 
Preferred foods bought at the canteen also differed 
between the two groups. The girls preferred foods such 
as biscuits/cakes and candy at a higher rate whereas 
sandwich consumption was higher in the boys. 
Skipping meals, especially breakfast, may contribute to 
obesity in adolescents. While the rate of consuming the 
three main meals was low among the boys with obesity, 

the rate of daily breakfast consumption was low among 
girls with obesity compared to their non-obese peers.

It is thought that considering gender differences in 
nutritional interventions for adolescents, encouraging 
regular meal consumption, and increasing the 
availability of healthy foods to be consumed as the 
main meals in and around the school would be an 
important intervention for the prevention of obesity in 
adolescents.
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