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Abstract 

Background:  The purpose of this study was to determine the eating behaviors, obesity and physical activity status 
of children of similar ages living in rural and urban areas and to examine these relationships during the coronavirus 
disease (COVID-19) pandemic process.

Method:  The research was conducted using the scanning model. The research group consists of children living in 
rural and urban areas in Turkey. The sample of the study consists of a total of 733 adolescent participants, 351 females 
(47.9%) and 382 males (52.1%). After anthropometric measurements were made, the Physical Activity Questionnaire 
for older children and the Yale Food Addiction Scale for children 2.0 were used to determine the food addiction and 
physical activity status of children during the COVID19 pandemic process. Since the groups were homogeneously 
distributed, independent samples t-test and Pearson correlation test were used.

Result:  In terms of food addiction and physical activity levels, children living in the urban have higher scores than 
children living in rural areas. In addition, children living in the urban were taller and have higher body mass values 
than those in rural areas. In terms of physical activity level and food addiction levels, while girls living in the urban 
had higher activity levels than those living in rural areas, no statistically significant difference was found between the 
physical activity levels of boys. When evaluated in terms of general and gender, it was determined that children living 
in rural areas were overweight and obese at a higher rate. Obese children had higher levels of food addiction and 
lower physical activity levels than non-obese children.

Conclusion:  In order to prevent childhood obesity, the level of food addiction should be reduced as well as increas‑
ing the level of physical activity. This study is limited in terms of cross-sectional evaluation. Future research can experi‑
mentally reveal how much obesity is reduced by methods such as exercise and diet interventions.
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Background
Since December 2019 coronavirus disease 2019 (COVID-
19) has been classified as a worldwide pandemic. The 
COVID-19 pandemic has negatively affected life glob-
ally in many dimensions. Due to rapid transmission and 
prolonged incubation period make the containment 
of COVID-19 very difficult. Therefore, most countries 
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around the world needed to take the “lockdown” option 
to contain the spread of the virus and people should 
have stayed-at-home. Consequently, people earned less 
money, restrictions on transports increased, open-air 
food markets closed and finally, food products were in 
short supply at the supermarkets [1, 2]. The sensitive 
situation caused food insecurity because a sudden drop 
in supply or access to food. This dramatic event had 
a negative impact on the children’s eating behaviors, 
increasing their addiction to foods rich in sugar, salt, 
and fat [3]. Eating-related behaviors are often identified 
as one of the factors contributing to the development of 
childhood obesity. What children and adolescents know 
about eating is important because eating behaviors are 
determined in childhood, and being obese at this age 
is a predictor of being obese in adulthood [4, 5]. Over-
weight and obesity simply occur as an energy imbalance 
between calories consumed and calories expended [6, 7]. 
Investigating factors of high energy intake, such as appe-
tite and eating behaviors, may help to understand obesity 
beyond this basic equation [8–10]. Childhood obesity 
is one of the most serious public health problems of the 
twenty-first century [11]. Even a new term “covibesity” 
has been developed to explain the heightening in obesity 
rates caused by lockdown during the pandemic [12]. The 
problem is global and continually affects many low- and 
middle-income countries, particularly in urban settings 
[13]. The prevalence is increasing at an alarming rate, the 
prevalence of overweight and obesity among children 
and adolescents aged 5–19 has risen dramatically from 
just 4% in 1975 to just over 18% in 2016. Moreover, the 
rise overweight has occurred similarly among both boys 
(19%) and girls (18%) [13]. Almost one all age group in 
four people in Organization for Economic Cooperation 
and Development countries are currently obese [14]. The 
proportion in children is even higher, with one in six chil-
dren reported to be overweight or obese in developed 
countries [15]. Early childhood obesity is associated with 
worse health outcomes and higher healthcare expendi-
tures in adulthood [16]. The risk of obesity-related health 
problems, particularly ectopic fat accumulation, impaired 
glucose tolerance, dyslipidemia, hypertension, and diabe-
tes, is also increased for many cardiovascular diseases [6]. 
In addition, obesity in early childhood is negatively asso-
ciated with the child’s health, quality of life and academic 
success [17]. Therefore, new healthy strategies are neces-
sary to improve this serious situation in child population.

There are many instruments in the prevention of child-
hood obesity. Physical activity is important for a healthy 
life [18]. Increasing the level of physical activity can 
contribute to better weight management [19]. Numer-
ous cross-sectional studies show a negative relationship 
between physical activity level and overweight status in 

school-aged children [20]. Physical activity is the most 
modifiable factor of energy expenditure, accounting 
for approximately 25% of total energy expenditure, and 
therefore, it is a powerful multiplier for influencing the 
energy balance equation [21]. Physical activity tends 
to decrease in adolescence [22] according to the World 
Health Organization (WHO), more than 20% of adoles-
cents lead an inactive life. In addition, the COVID-19 
pandemic has caused a decrease in physical activity lev-
els in adolescents [23, 24]. Insufficient physical activity 
is highlighted as one of the main concerns, especially 
among socio-economically deprived children [25]. Fur-
thermore, heart disease, osteoporosis and as many dis-
ease although the ill effects of appear in adulthood, it is 
increasingly understood that their development begins in 
childhood and adolescence [26]. Physical activity is also 
effective in bone health, mental health and prevention 
of many diseases [18]. Moreover, physical activity level 
shows that it is an important factor for the higher preva-
lence of childhood obesity [27]. Considering all these, it is 
of great importance to make physical activity a daily rou-
tine in childhood.

Over the last decade, interest has risen in the investi-
gation of the importance of the living environment on 
physical activity and eating behaviors, and consequently 
the childhood and adolescence obesity [28]. Sallis et  al. 
observed that adolescents who live in urban areas have 
different lifestyle comparing to adolescents who live a 
few kilometers from urban centers [29]. Urban children 
population have a higher prevalence of obesity than rural 
children [30]. Moreover, urban communities showed 
higher anthropometric/ body composition indices and 
lower fitness status than rural communities in children 
and adolescents [28, 31]. Some studies proposed that 
nutritional intake and physical activity are influenced 
by specific living area (e.g., rural vs urban) [32, 33]. As 
a result, there are a number of reports confirmed that 
urban areas have higher levels of obesity and lower lev-
els of physical activity than their rural counterparts and 
this situation has been aggravated by the COVID-19 
pandemic.

Childhood overweight is common in upper middle-
income countries, while lower-income countries have 
a lower prevalence [34]. However, while the prevalence 
rate is increasing faster in low middle-income coun-
tries compared to others, overweight seems to increase 
in almost all countries [35]. There are modifiable differ-
ences in obesity rates between rural and urban children. 
Adolescent overweight and obesity are increasing rapidly 
in Indonesia, especially with male and gender-specific 
risks [36]. A study in the United States found signifi-
cantly higher rates of obesity among rural children [37]. 
Another study in Ludhiana found that the prevalence of 
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persistent hypertension is increasing in urban areas, even 
in younger age groups [38]. In addition, obese children 
often have higher blood pressure compared to thin sub-
jects [38]. In a study conducted in Vietnam, the preva-
lence of overweight and obesity was found to be higher in 
urban areas [39]. Urban risk factors identified in the study 
were being male, consuming large amounts of food, and 
being indoors for less than 2  h a day. Rural risk factors 
were found to be frequent consumption of fatty foods 
[39]. Adolescents’ sedentary lifestyles, changing dietary 
habits, increased fat content of their diets, and decreased 
physical activity and other factors may affect their obe-
sity and related health problems. Due to the pandemic, 
it is important to determine the changes in our habits 
and the reflections of these changes in many areas of our 
lives like social, nutrition or sporting life. Thus children 
with limited nutritional knowledge and unhealthy eating 
habits were five times more likely to be obese [40]. Fur-
thermore, the possible effects of these changes on our 
eating behaviors, obesity prevalence and physical activity 
level are not yet known clearly. Therefore, our hypothe-
sis is that an increase in the level of food addiction and a 
physically inactive life will cause an increase in the preva-
lence of obesity. We also hypothesized that overweight 
children would have higher food addiction than under-
weight and normal-weight children. On the other hand, 
there are not many studies examining eating behaviors 
and their relationship with body mass and physical activ-
ity in Turkish children with a comprehensive approach. 
Thus, the aims of this study were 1) to determine the food 
addiction, obesity and physical activity status of children 
of similar ages living in rural and urban areas and 2) to 
examine these relationships during the COVID-19 pan-
demic process.

Methods
Research design and research group
This was an observational retrospective study. The 
research group consists of 733 adolescent individuals 
(351 females 47.9%, or 382 males 52.1%) in Turkey. The 
eligibility criteria consisted of people aged 9–14  years, 
fluent in Turkish, currently residing in Kirikkale in Turkey 
and without any mental or chronic illness that prevents 
them from participating in physical activity. Participants 
studying in secondary education, and they were invited 
to work through posters and oral announcements. After 
reading the information form about the research by the 
families and children, the participants filled out the ques-
tionnaires after measuring their height and weight. Par-
ents were provided with information about the study, 
objectives, voluntary nature, anonymity, and confiden-
tiality. Finally, informed consents were obtained from 
the participants and their parents before beginning the 

investigation. Participants who want to withdraw from 
the study can leave the study at any time without com-
pleting the questionnaire. This study was approved by the 
Kirikkale University Social and Human Sciences Ethics 
Committee (12/21.12.2021) in line with the Declaration 
of Helsinki (2013).

Data collection method
Descriptive survey model and quantitative method were 
used in the study [41]. As a result of the reliability analy-
sis of the study, the Cronbach alpha internal consistency 
reliability coefficient value of the food addiction scale for 
children was found to be 0.901 (95% confident interval 
(CI = 0.883–0.917) and the physical activity inventories 
for children were reliable in the range of 0.77 and was 
0.91. The data collection methods consist of three parts: 
The first part is the personal information form consist-
ing of questions about gender, age and health status. The 
second part is the evaluation in which anthropometric 
measurements are made. In the third part, the Physical 
Activity Questionnaire for Children (PAQ-C) and Yale 
food addiction scales for children were applied. In order 
to determine the physical activity status of the partici-
pants, the PAQ-C was conducted using the validate Turk-
ish version [42]. In addition, the food addiction scale for 
children was used to determine the levels of food addic-
tion [43].

Anthropometric measurements
Height was measured to the nearest 0.1  cm using an 
anthropometer (Seca 217,

Seca, Hamburg, Germany). During the stature meas-
urement, the child was upright without shoes, with heels 
together, and with the head on the horizontal plane of 
Frankfurt. Body mass was measured to the nearest 0.1 kg 
using a Seca weighing scale (Seca Deutschland Medical 
Measuring Systems and Scale, Hamburg, Germany) for 
children dressed in light clothing. Body mass index (BMI) 
values were calculated using the calculation engine from 
the Centers for Disease Control and Prevention (CDC) 
website [44]. Evaluations 85th and 95th percentiles were 
considered overweight, and those above the 95th percen-
tile were considered obese [45].

Yale Food Addiction Scale for Children 2.0 (YFAS‑C)
Yale Children’s Eating Addiction Scale 2.0. it evaluates 
the eating situation, which has occurred in the form of 
attacks in children during the last 12  months, and thus 
food addiction. At the top of this scale, foods with poten-
tial for addiction are roughly divided into four groups as 
follows:
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–	 Desserts such as ice cream, chocolate, cake, cookies, 
pastry, candy

–	 Salty snacks like chips, pies and crackers
–	 Fatty foods such as steak, bacon, burgers, cheese-

burgers, pizza and french fries
–	 Sugary drinks such as soda, lemonade, sports drinks 

and energy drinks

There are 16 questions prepared according to the 
DSM-5 diagnostic criteria, which question the thoughts 
of children about these foods and their experiences in the 
last year, and the answers to these questions are scored 
in 5 different ways, from "never" to "always". The severity 
of food addiction measured by these questions increases 
with each question. Developed by Ashley Gearhardt ve 
ark., 2016 [46] and adapted into Turkish by [43].

Physical Activity Questionnaire for Older Children (PAQ‑C)
N Nine out of ten items that make up the physical activ-
ity scale are used to calculate activity scores. Item 10 
assesses whether the child can continue with normal 
activities despite being sick or having other interventions 
in the previous week. However, this item is not included 
in the calculation of the activity score. The first question 
in PAQ-C is in the form of an activity checklist describ-
ing 22 common leisure and sport activities and another 
category of ’Other’. Responses to this question are eval-
uated on the basis of a 5-point rating (1 = no activity, 
5 = 7 times or more), from which the average score is 
calculated; higher scores indicate more physical activity 
[47]. The clear and unambiguous description of the 22 
activities in this questionnaire provides the benefit of a 
reminder to the respondents. The remaining 8 questions 
relate to the evaluation of activities performed during the 
day or at specific time intervals throughout the week (e.g. 
physical education lesson, recess, lunch, after-school, 
evening, weekend). These items are scored on a 5-point 
scale, with higher scores indicating higher activity level. 
The overall PAQ-C score is obtained by adding the scores 
for items 1–9, and the final PQ-C activity summary score 
is the average of the scores for these 9 items. An average 
of 1 point indicates a low physical activity level and an 
average of 5 points indicates a high physical activity level 
[42, 48].

Data analysis
All data were recorded as mean and standard deviation. 
Normality was analyzed with the Kolmogorov–Smirnov 
test and all variables had a normal distribution. Since the 
kurtosis skewness values are in the range of -2 to + 2, the 
data are homogeneously distributed. Therefore, binary 
groups were made. Independent t-test was carried out 
to compare differences between the groups. Pearson 

correlation coefficients examined associations between 
BMI and socio-economic status, physical activity lev-
els and food addiction of children in rural and urban 
area. The following thresholds were used to determine 
the effect size of the relationships: < 0.1 = trivial; 0.1–
0.3 = small; > 0.3–0.5 = moderate; > 0.5–0.7 = large; > 0.7–
0.9 = very large; and > 0.9 = nearly perfect [49] Statistical 
data were analyzed by IBM SPSS version 25 for Windows. 
Statistical significant was inferred from p < 0.05.

Results
Statistical information about the anthropometric charac-
teristics, physical activity levels and food addiction levels 
of 733 students studying in urban and rural schools are 
shown in the Tables 1, 2, 3, 4 and 5. Table 2 determined 
that the values of the students living in the city among 
the groups are significantly higher than the values of the 
students living in the rural areas (p < 0.05).

When Table 2 was examined, the total physical activity 
participation of the participants was found to be higher 
in the urban area than in the rural area (p < 0.05, effect 
size = 0.25). It was found that people living in the urban 
had higher levels of food addiction than those living in 
the rural area (p < 0.01, effect size = 0.68). In BMI values, 
being overweight was found to be higher in those living 
in rural areas (p < 0.01).

Table  3 showed that there was a significant statistical 
difference between in-school physical activity and BMI 

Table 1  Descriptive data of children in urban and rural areas

CDC Disease control and prevention, BMI Body mass index

Demographics characteristic n %

Total number of participants 733 100

Age
  11 years 380 51.8

  12 years 353 48.2

Sex
  Boys 382 52.1

  Girls 351 47.9

Residence
  Urban 354 48.3

  Rural 379 51.7

BMI (CDC)
  Overweight 133 18.2

  At Risk for overweight 165 22.5

  Normal weight 346 47.2

  Underweight 89 12.1

Socioeconomic status groupings
  High 160 21.8

  Medium 321 43.8

  Low 252 34.4
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(p < 0.05, effect size = 0.33). However, among the anthro-
pometric features of male and female students no statisti-
cally significant difference was found (p > 0.05) in height 
(p = 0.280), body mass (p = 0.282), BMI (p = 0.680), total 
physical activity (p = 0.999), total physical activity out of 
school (p = 0.987) and food addiction scores (p = 0.317).

There was a significant statistical difference between 
urban and rural groups in female (Table 4). A statistically 

significant difference was found between urban and 
rural groups in terms of anthropometric characteristics 
of male (p < 0.05, effect size = 0.8). However, although it 
was determined that the physical activity data of students 
studying in urban and rural schools were numerically 
better. No statistically significant difference (p > 0.05) 
was found between the groups in terms of total physical 
activity (p = 0.085), total physical activity out of school 

Table 2  Statistical information on anthropometric characteristics, physical activity levels and food addiction levels of children living in 
urban and rural areas

BMI Body mass index, CDC Disease control and prevention
* p < 0.005

Variables Urban (n = 354) Rural (n = 379) Total (n = 733) p Cohen’s d

Anthropometric
  Age (yr) 11.7 ± 0.5 11.3 ± 0.4 11.45 ± 0.5  ≤ 0.001* 0.88

  Height (cm) 153.9 ± 9.5 150 ± 9.9 152.3 ± 9.8  ≤ 0.001* 0.40

  Body mass (kg) 49.6 ± 12.5 45.7 ± 12.8 47.6 ± 12.8  ≤ 0.001* 0.30

  BMI (kg/m2) 20.7 ± 4.1 19.9 ± 4.2 20.3 ± 4.2  ≤ 0.006* 0.19

Physical Activity
  Total physical activity 2.9 ± 0.8 2.7 ± 0.8 2.8 ± 0.8  ≤ 0.002* 0.25

  Out of school 2.8 ± 0.7 2.6 ± 0.7 2.8 ± 0.7  ≤ 0.002* 0.28

  School based 3.6 ± 0.8 3.3 ± 0.9 3.4 ± 0.9  ≤ 0.001* 0.35

  Food Addiction Score 24.0 ± 9.8 16.8 ± 11.1 20.5 ± 11.1  ≤ 0.001* 0.68

BMI (CDC)
  Normal Weight 181 165 346  ≤ 0.001*

  Underweight 26 63 89  ≤ 0.001*

  At risk for overweight 67 98 165  ≤ 0.001*

  Overweight 53 80 133  ≤ 0.001*

Table 3  Statistical information on anthropometric characteristics, physical activity levels and food addiction levels of girls and boys

CDC Disease control and prevention
* p < 0.005

Variables Female (n = 351) Male (n = 382) Total (n = 733) p Cohen’s d

Anthropometric
  Age (yr) 11.8 ± 0.9 11.9 ± 0.8 11.81 ± 0.5 0.256 0.11

  Height (cm) 151.9 ± 9.8 152.0 ± 9.8 152.3 ± 9.8 0.280 0.01

  Body mass (kg) 47.1 ± 12.7 48.1 ± 12.9 47.6 ± 12.8 0.282 0.07

  BMI (kg/m2) 20.3 ± 4.1 20.4 ± 4.3 20.3 ± 4.2 0.680 0.02

Physical Activity
  Total physical activity 2.8 ± 0.8 2.7 ± 0.8 2.8 ± 0.8 0.999 0.12

  Out of school 2.8 ± 0.7 2.8 ± 0.8 2.8 ± 0.7 0.987 0.13

  School based 3.3 ± 0.9 3.6 ± 0.9 3.4 ± 0.9  ≤ 0.001* 0.33

  Food Addiction Score 20.9 ± 10.9 20.17 ± 11.20 20.5 ± 11.1 0.317 0.06

BMI (CDC)
  Normal Weight 181 165 346  ≤ 0.001*

  Underweight 44 45 89  ≤ 0.001*

  At risk for overweight 80 85 165  ≤ 0.001*

  Overweight 46 87 133  ≤ 0.001*
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(p = 0.087), total school based physical activity (p = 0.331) 
and Food Addiction Score (p = 0.085).

In Table 5, Pearson correlation showed that the high-
est correlation was observed in food addiction, and 
the lowest correlation was observed in physical activ-
ity level. When we evaluated the children in urban and 

rural separately, there was no significant relationship 
between BMI and their socio-economic status (p > 0.05). 
However, significant correlations, low, were observed 
between BMI and physical activity levels (p > 0.05). The 
highest correlation was observed in food addiction, and 
the lowest correlation was observed in physical activity 
values. In addition, it has been determined that there 

Table 4  Statistical information on anthropometric characteristics, physical activity levels and food addiction levels of children living in 
urban and rural areas

CDC Disease control and prevention, BMI Body mass index
* p < 0.005

n = 733 Urban female 
(n = 166)

Urban 
female 
(n = 185)

p Cohen’s d Rural male (n = 188) Rural male (n = 194) p Cohen’s d

Anthropometric
  Age (yr) 11.7 ± 0.46 11.2 ± 0.43  ≤ 0.001* 1.12 11.7 ± 0.5 11.3 ± 0.5  ≤ 0.001* 0.8

  Height (cm) 153.3 ± 9,1 150 ± 10.3  ≤ 0.010* 0.33 154.3 ± 9.8 151.2 ± 9.6  ≤ 0.003* 0.30

  Body mass (kg) 48.4 ± 12,5 45.8 ± 12.7 0.047 0.20 50.6 ± 12.9 45.6 ± 12.9  ≤ 0.001* 0.38

  BMI (kg/m2) 20.3 ± 3.7 20.1 ± 4.4 0.660 0.04 21.1 ± 4.4 19.6 ± 3.9  ≤ 0.001* 0.36

Physical Activity Level
  Total physical activity 2.9 ± 0.8 2,6 ± 0.8  ≤ 0.007* 0.37 2.8 ± 0.7 2.6 ± 0.8 0.085 0.26

  Out of school 2.9 ± 0.8 2,6 ± 0.7  ≤ 0.007* 0.39 2.8 ± 0.7 2.6 ± 0.8 0.087 0.26

  School based 3.5 ± 0.8 3,1 ± 0.8  ≤ 0.001* 0.5 3.6 ± 0.9 3.5 ± 0.9 0.331 0.11

Food addiction status
  Food addiction score 17.5 ± 10.9 24.1 ± 9.9  ≤ 0.001* 14.4 16.2 ± 11.2 23.9 ± 9.74  ≤ 0.001*

BMI (CDC)
  Normal weight 104 77  ≤ 0.001* 77 88  ≤ 0.001*

  Underweight 13 31  ≤ 0.001* 13 32  ≤ 0.001*

  At risk for over‑
weight

22 58  ≤ 0.001* 40 45  ≤ 0.001*

  Overweight 19 27  ≤ 0.001* 34 53  ≤ 0.001*

Sex Female (351) Male (382)
  Total physical activity 2.7 ± 0.8 2.7 ± 0.8 0.999

  Food addiction score 20.9 ± 10.9 20.1 ± 11.2 0.317

Table 5  The relationship between BMI and socio-economic status, physical activity levels and food addiction of students studying in 
rural and urban children

a Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed); BMI: body mass index

Variable r r2 p value

Rural and Urban adolescent BMI- socio-economic status -0.080a 0.006  ≤ 0.01*

BMI-food addiction 0.304a 0.09  ≤ 0.01*

BMI-Physical activity level -0.170a 0.03  ≤ 0.01*

Urban adolescent BMI- socio-economic status -0.006 0.0004  ≤ 0.01*

BMI-food addiction 0.646a 0.42  ≤ 0.01*

BMI-Physical activity level -0.147a 0.02  ≤ 0.01*

Rural adolescent BMI- socio-economic status -0.007 0.0005  > 0.01

BMI-food addiction 0.084 0.70  > 0.01

BMI-Physical activity level -0.226a 0.05  ≤ 0.01*
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is a negative relationship between food addiction and 
total physical activity.

When Table  6 was examined, food addiction and 
physical activity levels of the obese- overweight and 
underweight-normal weight children were compared. A 
statistically significant difference was found between the 
groups (p < 0.05).

Discussion
During the COVID-19 pandemic process, many impor-
tant findings were found in this study, which determined 
the food addiction, obesity and physical activity status of 
children of similar ages living in rural and urban areas 
and examining these relationships in Turkish adolescent. 
According to the findings of this study, children living 
in the urban were taller and they have higher body mass 
values ​​than those living in rural areas. In terms of food 
addiction and physical activity levels, children living in 
the urban have higher scores than children living in rural 
areas. Moreover, female living in the urban had a higher 
activity level than those living in rural areas, however no 
statistically significant difference was found between the 
physical activity levels of male.

In this study, children living in the urban have taller 
and higher body mass values than those living in rural 
areas. Similar results were found by Ozdirenç et al. where 
urban children were taller and heavier than rural children 
[31]. On the contrary, other study found differences in 
body composition, with rural children being less weight 
than urban children [28]. However, in a different study, 
no significant difference was found between girls and 
boys in the height (p = 0.01) and weight (p = 0.07) vari-
ables between those living in urban and rural areas [50]. 
Furthermore, adolescent girls were more likely to be 
overweight and obese than boys [51, 52]. This may be due 
to the differences in the physical and social environment 
in Turkey.

In our study, it was determined that children living 
in the urban had a higher BMI rate than those living in 
rural areas. Supporting these findings, Hodgkin et  al. 
found that rural children had significantly lower BMI 
in New Zealand [28]. In addition, a Chinese and Brazil-
ian study reported a higher prevalence of overweight in 

children from urban areas [30]. In a similar study, preva-
lence rates of overweight and obesity were also higher in 
urban populations compared to rural populations living 
in Bangladesh [52]. In a study of dietary habits, the aver-
age contribution of ’fast food’ to total energy intake was 
significantly higher in the urban area [50]. Prevalence of 
obesity among Croatian children was high and relevance 
to the urban/rural environment has not been estab-
lished [50]. The reason could partly be explained by the 
unhealthy diet at home during the COVID-19 pandemic 
due to high intake of fast food", sugary drinks and snacks. 
Contrary to our findings, in one study, Norwegian chil-
dren living in rural areas had a higher mean BMI and 
waist circumference than Norwegian children living in 
urban areas [53]. Nevertheless, many studies have found 
a relationship between living in rural areas and being 
overweight and obese [54–60]. The unfavorable influence 
of the COVID-19 pandemic and previous results could 
reflect differences in the economic situation and access to 
food in these countries. Finally, improvements in diets in 
urban areas may be the result of healthier diet promote 
during COVID-19 lockdown, easy access to food and 
low physical activity levels of children during the study 
period.

According to the WHO, < 20% of the world’s adoles-
cent population lead sufficiently physically active lives 
[61]. With the COVID-19 pandemic, this situation has 
worsened, with significant decreases in physical activ-
ity levels especially among children living in urban areas 
[24]. Contrary to these findings, no difference was found 
between male children living in rural and urban areas in 
terms of physical activity levels in our study. In addition, 
in this context, our findings in terms of gender variable, 
no difference was found between girls and boys. Unlike 
our findings, some studies in European countries and 
Kuwait in the literature have found that girls have less 
physical activity levels than boys [62, 63]. Moreover, girls 
spent more time sitting and engaging in sedentary activi-
ties than boys, which puts them at greater risk for health 
concerns like metabolic dysregulation or obesity [64, 
65]. The fact that these findings present different results 
from those in our study may be due to regional differ-
ences. In some countries, the participation of girls in 

Table 6  Comparison of food addiction and physical activity levels of obese-overweight and underweight-normal weight children

BMI Body mass index

BMI n Mean Std. Deviation t Sig. (2-tailed)

Food addiction Underweight- Normal weight 435 18.08 9.54 -7.8  ≤ 0.001*

Obese-overweight 298 24.18 12.11

Physical activity Underweight- Normal weight 435 2.84 0.82 3.84  ≤ 0.001*

Obese-overweight 298 2.62 0.70
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sports may not be highly encouraged. Therefore, urgent 
actions are needed to increase physical activity among 
this population.

The results of this study determined that children with 
a high level of food addiction tend to be more obese. In 
relation with this result, Balanzá-Martínez et al. observed 
that boredom may induce overeating of non-health-
ier food and increase screen time [66]. Thus, after the 
"lockdown", daily lifestyle behaviors may have changed, 
decreasing outdoor time, and increasing sedentary life-
styles among adolescents. In a study conducted in par-
allel with our findings, overweight children exhibited 
more food approach behaviors and lower food avoidance 
behaviors compared to underweight or normal weight 
children [67]. Sila et  al. found a statistically significant 
difference (p > 0.01) in nutritional status between gender, 
with the percentage of boys being overweight or obese 
compared to girls [50]. In addition, majority of Kuwaiti 
adolescents, especially girls, have unhealthy dietary prac-
tices [63]. However, no significant difference (p > 0.05) 
was found between girls and boys in our findings. More-
over, Martínez-López et  al. revealed an increased in 
foods rich in fats and sugars among adolescents in Spain, 
increasing the prevalence of fast-food consumption [68]. 
These differences between studies may be due to place of 
residence, education level or the economic situation of 
the society, access to healthy food and the difference in 
the kind of food they take.

We are aware of several limitations associated with the 
small sample size in this study. In addition, if information 
about the nutritional records of the children included 
in the study could be accessed, it would be possible to 
conduct a more detailed analysis. In addition, data were 
obtained using a scale in addition to body composition 
measurements in this study. Finally, if the obesity status 
of the children’s families could be examined, it would be 
possible to predict a hereditary condition.

Conclusion
This study has produced relevant information about obe-
sity, eating behaviors and physical activity status of Turk-
ish children. The data on obesity and eating behaviors 
indicate that urban children had a higher height, weight, 
BMI and food addiction than rural children. However, in 
terms of physical activity levels no difference was found 
between children living in rural and urban areas. In addi-
tion, children with a high level of food addiction tend to 
be more obese. The findings highlight the urgent need to 
implement an appropriate intervention to increase physi-
cal activity levels, to improve healthy diet and to decrease 
sedentary behavior among these populations. In addition, 
governments should take into consideration participation 
of girls in sports and implement new effective policies to 

promote and create adherence healthy behaviors. Finally, 
to improve this Turkey situation after COVID-19 in chil-
dren, it would be necessary more regular physical activi-
ties and healthy food patterns.
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