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ABSTRACT

This study aimed to determine dietary habits, the time spent on sleeping and
physical activity among primary school children and to compare the responses
given by the children and their parents about their dietary habits. This cross-
sectional study was conducted on 282 children. A questionnaire including de-
mographic characteristics, dietary habits, and some anthropometric measure-
ments were performed. Physical activity and sleep duration were statistically
different between overweight/obese and normal-weight children groups. The
consumption of breakfast, lunch, fresh vegetables, dessert with dairy products,
meat and meat products, chocolates, wafer, instant cake, pastry, and fast food
was statistically higher in the overweight/obese group. Additionally, a statisti-
cal difference was found between “lunch consumption”, “junk food consump-
tion” and “the child finishes all food on his/her plate” according to the respons-
es of children and parents. It is important to raise awareness of healthy eating,
exercise, and sleeping habits among primary school children.
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INTRODUCTION

Overweight and obesity are an increasing public health concern among chil-
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dren worldwide!. In Turkey, the prevalence of childhood obesity has grown in
the past few decades. According to the World Health Organization (WHO) Eu-
ropean Childhood Obesity Surveillance Initiative-2013, 22.5% of 7-8-year olds
in the country were obese or overweight (14.2% overweight, 8.3% obese). In
November 2017, the Turkish Minister of Health stated that the prevalence of
obesity had grown to around 10%?2. Childhood obesity considered by the WHO
to be one of the most serious problems of the 21st century - is a well-known
cause of non-communicable diseases (such as cardiovascular diseases, diabetes
mellitus, and certain types of cancer) in adults3. In order to prevent childhood
obesity, interventions should be made to gain healthy nutrition behaviors, in-
crease the level of physical activity, and regulate sleep duration and hours#+s.

Nutritional behaviors have considerably changed in recent years, and the
consumption of high-energy-density and processed foods has increased®. Ac-
cording to a Turkish study, it was found that primary school children consume
chocolate with added sugar at least once or twice a week, or even more. Ad-
ditionally, most of them consumed crisps-potato and sugary drinks (such as
cola)’. Appropriate dietary habits provide a basis for the healthy growth and
development of children®. Since it is difficult to reshape eating habits in adult-
hood, it is important to provide healthy dietary habits to children, especially
due to negative health effects on emotional and social life and irregular de-
velopment®°. Therefore, understanding the relationship between dietary and
lifestyle habits is necessary for the treatment of overweight and obesity.

In recent years, the spent time on outdoor activities or sports has dramati-
cally decreased among children, and the spent time on screen activities such as
playing video games, watching TV, or using electronic devices has increased*'.
Specifically, positive associations were found between watching TV and vari-
ous indices of adiposity in children in the literature'®. The reasons for that are
increasing consumption of snack foods while watching TV, and increased de-
mand for high-energy and processed foods advertised on TV*34. The fact that
children spend more time with electronic devices prevents them from engag-
ing in outdoor activities and sports activities*.

Sleep plays a role in growth and development as well as health status in chil-
dren, due to the control over the circadian rhythm, which is related to energy
homeostasis®. Changes in the circadian clock are associated with temporal al-
terations in feeding behavior and increased weight gain®°. A few studies showed
that short sleep duration is related to childhood obesity'7.

For all these reasons, it is important to determine the actual prevalence of
overweight and obesity in children and determine the relative contribution
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of lifestyle habits (dietary habits, physical activity, and sleep duration). The
present study aimed to determine dietary habits, the time spent sleeping and
physical activity, and anthropometric measurements in primary school chil-
dren. Additionally, the responses of both children and parents to questions
about children’s dietary habits were compared.

METHODOLOGY
Study design and participants

This cross-sectional study was conducted among children aged 6-10 years
primary school students in Avcilar, Istanbul between October and December
2017. We used power analysis for sample selection. The prevalence was cal-
culated as 20%, type 1 error rate a 0.05%, type 2 error rate § 0.05%, and test
power 1-B = 0.95%. According to the calculation we included a total of 300
students (40.7% boys and 59.3% girls) in this study. However, since 18 parents
did not complete the survey, a total of 282 children were included in the study.

The public primary schools were randomly selected from the institutional
registry list of the Ministry of Education using online resources. Avecilar is a
district on the European side of Istanbul. There are a total of 67,905 students
studying in 53 primary schools (49,043 students) and 35 secondary schools
(18,862)9. We randomly selected 19 primary schools located in the center of
Avcilar. Also, children from these schools were randomly selected using a ran-
dom list of the classes. Both children, parents, and school authorities gave their
informed written consent for the study and approved the protocol. The Local
Education Authority granted permission for the study.

A questionnaire including some demographic characteristics (gender, age, dis-
ease, time spent on physical activity, time spent on electronic devices, time
spent on sleeping, and dietary habits was performed on the children. Before
the study, expert opinion was obtained from 5 academicians specializing in
nutrition and exercise for the survey questions. Some necessary changes were
made to the questions by conducting a pilot study on a group of 20 students.
Additionally, some anthropometric measurements were taken by a trained re-
searcher to eliminate the bias.

Dietary habits

Dietary habits were determined using a questionnaire adapted version of the
“Turkey Childhood Obesity Survey” (COSI TUR) study=°. “WHO European
Childhood Obesity Surveillance Initiative — COSI” study is a study initiated by
WHO in 2007-2008. Turkey was included in the COSI program for the first time
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in the 3rd round. The study was carried out in cooperation with the Turkey Min-
istry of Health, the Ministry of National Education, and Hacettepe University
within the framework of the criteria and protocol determined by the WHO?°.

Questions about dietary habits were the number of meals, frequency, and place
of main meals and snacks. Furthermore, questionnaire included 19 food items
including fresh fruits (grown in season such as mandarin, orange, pomegran-
ate, apple, pear, etc.), fresh vegetables and salads (grown in season such as
spinach, leek, carrot, beet, radish, etc.), fruit juice (packaged, sold at the gro-
cery store), fruit juice (freshly squeezed), soft drinks containing sugar (such
as cola, ice tea, fanta, etc.), diet soft drinks (such as cola with zero sugar, diet
cola, sprite with zero sugar, etc.), unflavored milk, flavored milk (such as ca-
cao, fruit, etc.), cheese, yoghurt/ayran, dessert with dairy products (such as
rice pudding, pudding, chicken breast), red meat/poultry, fish, egg, legumes
(such as haricot, chickpeas, lentils, etc.), nuts (such as hazelnuts, peanuts, al-
monds, walnuts, etc.), bread/rice/pasta/bulgur, junk foods (such as chip, pop-
corn, chocolate, instant cake, pastry, etc.), and fast foods (such as sandwich-
es, pitas, hamburgers, fried chicken, french fries, chicken nuggets, pizza, hot
dogs). Children reported how many times per day, week, or month they con-
sumed these specific food items during the last month. The frequency of food
consumption was recorded in five categories: never, 1-2 times per month, 1-3
times per week, 4-6 times per week, and every day. Additionally, a question-
naire including the same dietary habits of children was used for the parents,
and the responses given by the children and parents were compared.

Anthropometric measurements

Anthropometric measurements (height, waist circumference, and hip circum-
ference in centimeters) of the children were taken according to the standard
procedures®. The height of patients was taken using a stadiometer (brand name:
Tanita) with the nearest 0.1 cm, while each participant was standing erect
against the wall with heels together touching the wall, without shoes. Waist cir-
cumference was measured using a non-stretch plastic tape within 1 mm after
normal exhalation, at the umbilicus level, and without clothing in the area. The
hip circumference was measured using a non-stretch plastic tape from the wid-
est point between the waist and the thigh. Body composition in terms of weight
(kg), body mass index (kg/m?), fat (%), and skeletal muscle mass (kg) was meas-
ured using the Inbody 120 system (Inbody 120, Inbody, South Korea). Body
mass index (BMI) <5 percentile indicates thinness, and BMI >85 overweight
and obesity. BMI values between 5 and 85 percentiles refers to normal weight.
The prevalence of wasted and short stature in children was also determined by
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using weight-for-height percentile values by the WHO?2. According to the WHO
classification, <3 percentile refers to wasted, 3 and 15 percentiles as short, 15
and 85 percentiles as normal height, and > 85 percentile as tall.

Sleep duration

To determine sleep duration, both weekdays and weekend mornings were
asked to wake up and sleep time of the children. Total sleep time was calculat-
ed in hours as the difference between bedtime and wake-up time for weekdays
and weekend days and as the mean duration of sleeping using the equation:
(weekday time x 5 + weekend day time x 2)/75.

According to the National Sleep Foundation recommendations for school-age
children, sleep duration was classified as low if less than 9 h mean per night, rec-
ommended if between 9 and 11 h per night or high if more than 11 h per night=s.

Physical activity

We asked about the time spent on physical activity such as outdoor activities
or sports, on both weekdays and weekends for determining the physical activ-
ity behaviors. Total physical activity time was calculated in hours for weekdays
and weekend days and as the mean duration of physical activity using the same
equation for sleep duration: (weekday time x 5 + weekend day time x 2)/75.

According to the WHO and Turkey Physical Activity Guideline recommenda-
tions for children, physical activity duration was classified as low if less than
1 h per day, normal if equal to 1 h per day or high if more than 1 h per day=+2.

Statistical analysis

Data were evaluated with the statistical program SPSS 23.0 (Statistical Pack-
age for the Social Sciences, Inc.; Chicago, Illinois, United States). Categori-
cal data were expressed as the frequency (percentage), and differences were
analyzed using the chi-square test. Quantitative variables were expressed as
the mean + SD (standard deviation), and the Kolmogorov-Smirnov test was
used to assess whether the data were normally distributed. We also analyzed
the homogeneity of the variables. Differences in quantitative variables were
analyzed by the student’s t-test or Mann-Whitney U-test, as appropriate. For
all statistical tests, a p-value of <0.05 was considered statistically significant.

RESULTS and DISCUSSION

282 children (58.5% girls, 41.5% boys, mean age 8.34 + 1.15 years) and their
parents completed the study. The most three popular physical activity types
were football (28.0%), running (25.3%), and basketball (16.0%) among chil-
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dren. According to the height classification, the majority of children (52.5%)
were in the normal range. Additionally, the majority of children (55.7%) were
normal weight, 23.4% were overweight, and 12.0% were obese (Table 1).

Table 1. Characteristics of children (n=282)

Characteristics Boys (n=117) Girls (n=165) Total (n=282)
Age (year)* 8.42+1.04 8.46+1.13 8.34+1.15
Time spent on watching TV, playing video games, and using electronic devices (mean hour)*

Weekdays 1.72 £1.51 150+ 143 1.64 £1.43
Weekend days 247+2.16 1.90 £ 1.56 1.99+1.80
Time spent on physical activity (mean hour)*

Weekdays 1.94 £ 0.69 1.76 £ 0.49 1.83+0.51
Weekend days 1.64£1.24 1.09+0.51 142 £1.06
Type of physical activity™**

Football 42 (35.9) 42(28.0)
Running 10 (13.5) 28 (36.8) 38(25.9)
Baskethall 14(18.9) 10(13.2) 24 (16.0)
Sleep duration (mean hour)*

Weekdays 10.07 £2.00 1022 £2.42 10.71£3.05
Weekend days 11.37 £4.05 10.97 £ 2.46 11794532
Body weight (kg)* 30.29 + 8.47 30.12£7.59 30.19£7.94
Height (cm)* 129.96 +7.79 129.62 + 8.38 129.76 £ 8.12
BMI (kg/m?)* 17.74 373 17.72£329 17.73£3.47
Classification of height

Wasted 11 (9.4) 21 (12.6) 32 (11.3)
Short 31(26.5) 47 (28.4) 78 (27.7)
Normal 66 (56.4) 82 (50.0) 148 (52.5)
Tall 9(7.7) 15(9.0) 24 (8.5)
Classification of BMI

<5 percentile 9(7.6) 16 (9.7) 25(8.9)
5-85 percentile 68 (58.1) 89 (53.9) 157 (85.7)
=85 percentile 22 (18.8) 44 (26.7) 66 (23.4)
=95 percentile 18 (15.4) 16 (9.7) 34 (12.0)
Waist circumference (cm)* 61.60 £+ 12.74 58.08 + 12.69 59.53 +12.79
Hip circumference (cm)* 69.92 +12.36 68.48+15.24 69.07 +14.10
Body muscle weight (kg)* 1.711£227 11.80£6.98 11.76 £ 5.54
Body fat percentage (%)* 22.04 +9.91 24,63 + 8.61 23.56 £ 9.22

*Meanxz standard deviation, **the first 3 most popular types of physical activ-
ity; BMI, Body Mass Index.
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Classification of physical activity and sleep duration were statistically different
between the two BMI groups (p<0.05). Additionally, the sleep duration in chil-
dren with normal BMI was higher than the overweight and obese children, and
similar results were found considering only weekdays or weekend days (Table 2).

Table 2. Classification of physical activity, sleep behaviors, and gender by BMI.

5-85 BMI percentile =85 BMI percentile Total

(n=157) (n=100) (n=257) pvalue

n (%) n (%) n (%)
Gender 0.78
Boy 68 (63.0) 40 (27.0) 108 (42.0)
Girl 89 (59.7) 60 (40.3) 149 (58.0)
Mean physical activity level 1.99+0.96 1.93+0.72 1.95+£1.75 0.06*
Weekdays 1.95+1.75 1.60+1.17 1.83+£1.58 0.90
Weekend days 231178 2.36£2.01 2.33+1.86 0.18
Classification of physical activity 0.04*
Low 67 (42.6) 34 (24.0) 101(39.2)
Normal - 2(20) 2(0.8)
High 90 (57.4) 64 (64.0) 154 (60.0)
Sleep duration
Mean sleep duration 1046 £2.27 1042 £ 1.81 1044 +1.98 0.04*
Weekdays 10.23+1.80 1012293 10.16 £2.25 0.02*
Weekend days 11.19+3.03 11.04+£354 11.13£3.21 0.04*
Classification of sleep duration 0.03*
Low 4(25) 4(4.0) 8(3.2)
Recommended 78 (49.7) 47 (47.0) 125 (48.6)
High 75 (47.8) 49 (49.0) 124 (48.2)

*p<0.05, differences between the two BMI groups; p-values were computed
with chi-square test for gender, classification of physical activity, sleep du-
ration, and BMI groups; Student’s T-test for mean sleep duration and BMI
groups; Mann-Whitney U-test for mean physical activity and BMI groups;
BMI, Body Mass Index.

According to the frequency of specific food groups, it was found that consump-
tion of breakfast, lunch, fresh vegetables, dessert with dairy products, meat
and meat products, chocolates, wafer, instant cake, pastry, and fast foods was
statistically different between normal weight and overweight/obese groups
(p<o0.05) (Table 3).
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Table 3. Frequency of children’s consumption of certain foods by BMI

4-6 per 1-3 per 1-2 per

Foods Everyday week week month Never pvalue
n (%) n (%) n (%) n (%) n (%)

Breakfast

Normal weight 133 (84.8) 1(0.6) 20 (12.7) - 3(1.9) 0.04*

Overweight and obese | 60 (60.0) 6(6.0) 22 (22.0) 9(9.0) 3(3.0)

Lunch

Normal weight 107 (68.2) 15(9.5) 30 (19.1) 2(1.3) 3(1.9) 0.04*

Overweight and obese | 64 (64.0) 7(7.0) 11(11.0) 8(8.0) 10(10.0)

Dinner

Normal weight 137 (87.3) 12 (7.6) . - . 085

Overweight and obese | 84 (84.0) 6 (6.0) 3(3.0) 5(5.0) 2(2.0)

Fresh fruit

Normal weight 2(1.3) 2(1.3) 30(19.1) | 47(299) | 76(484) 032

Overweight and obese - 2 28 (28.0) 24(24.0 46 (4

Fresh vegetables

Normal weight 15(9.5) 9(5.7) 40(25.5) | 40(25.5) | 53(33.9) 0.04*

Overweightand obese | 11(110) | 5(50) | 41(41.0) | 20(200) | 23(23.0)

Soft drinks containing sugar
Normal weight 77(49.0) | 30(19.1) | 38(24.2) 10 (6.4) 2(1.3)

Overweight and obese | 50 (50.0) 16 (16.0) | 23(23.0) 7(7.0) 4(4.0) ha
Diet soft drinks

Normal weight 127 (80.9) 15(9.5) 9(5.8) 4(2.5) 2(1.3) 0.27
Overweight and obese | 89 (89.0) 9(9.0) 1(1.0) - 1(1.0)

Milk

Normal weight 22 (14.0) 2(1.3) 36(229) | 26(16.6) | 71(452) 036
Overweight and obese | 10(10.0) 4(4.0) 21(21.0) 18(18.0) | 47(47.0)

Flavored milk

Normal weight 35(22.3) 14 (8.9) 50(31.8) | 32(204) | 26(16.6) 019
Overweight and obese | 38 (38.0) 4(4.0) 30(30.0) 14(14.0) | 14(14.0)

Cheese

Normal weight 16 (10.3) 3(1.9) 31(19.7) | 28(17.8) | 79(50.3) 040
Overweight and obese 6 (6.0) 5(5.0) 18(18.0) | 23(23.0) | 48(48.0)

Yoghurt, ayran

Normal weight 1(0.6) 7(4.5) 46(29.3) | 40(255) | 63(40.1) 024
Overweight and obese 3(3.0) 2(20) 31(31.0) 16 (16.0) | 48(48.0)

Dessert with dairy products

Normal weight 26 (16.6) | 50(31.8) | 56(35.6) 18 (11.5) 7(4.5) 0.04*
Overweight and obese | 26(26.0) | 40(40.0) | 22(22.0) 4(4.0)

Meat and meat products

Normal weight 15(9.5) 21(134) | 70(446) | 30(199) | 21(134) 0.02*

Overweightand obese | 13(13.0) | 17(17.0) | 54(540) | 14(140) | 2(20)
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Fish

Normal weight 18(115) | 50(31.8) | 62(39.5) 13(8.3) 14(8.9) 07
Overweightand obese | 14(14.0) | 38(38.0) | 31(31.0) 7(7.0) 10(10.0)

Egg

Normal weight 12 (7.6) 7(45) 37(236) | 36(229) | 65(414) 046
Overweight and obese 6(6.0) 3(3.0) 30(30.0) | 17(17.0) | 44(44.0)

Legumes

Normal weight 21 (134) | 20(127) | 58(37.0) | 30(19.1) | 28(17.8) 039
Overweight and obese 7(7.0) 11(11.0) | 49(49.0) 15(15.0) | 18(18.0)

Nuts

Normal weight 8(5.1) 28(178) | 63(40.1) | 30(19.2) | 28(17.8) 062
Overweight and obese 4(4.0) 15(15.0) | 39(39.0) 13(13.0) | 29(29.0)

Bread, rice, pasta, bulgur

Normal weight - (5.1) 20(12.7) | 41(26.1) | 88 (56. 019
Overweight and obese | 10(10.0) 4(4.0) 21(21.0) 19(19.0) | 46 (46.0)

Chips and Popcorn

Normal weight 26 (16.5) | 40(25.5) | 62(39.5) 18 (11.5) 11 (7.0) 091
Overweight and obese | 28(28.0) | 27(27.0) | 32(32.0) 7(7.0) 6 (6.0)

Chocolate, wafer, instant cake, pastry

Normal weight 1(0.6) 49(31.3) | 61(38.9) | 23(146) | 23(14.6) 0.06*
Overweight and obese | 11(11.0) | 35(35.0) | 37(37.0) 15 (15.0) 2(2.0)

Fast foods

Normal weight 10 (6.4) 50(31.8) | 50(31.8) 19(122) | 28(17.8) 0.001*
Overweightand obese | 26(26.0) | 38(38.0) | 31(31.0) 3(3.0) 2(2.0)

*p<0.05, differences between the two BMI groups; p values were computed
by chi-square test; BMI, Body Mass Index. Normal weight children (n= 157),
overweight and obese children (n=100)

In the responses of children and parents about dietary habits, a statistical dif-
ference was found between “lunch consumption”, “junk food consumption”
and “the child finishes all food on his/her plate” (p<0.05). Parents said more
when children said they consume less junk food; whereas parents said less
when children said they finish more all food on his/her plate. Additionally,
“the child continues to eat his/her favorite food even if he/she is full” was sta-
tistically different between the two BMI groups (p<0.05). Because overweight
and obese children had a higher prevalence of continuing to eat “his/her fa-
vorite food even if he/she is full” than children of normal weight (not shown in

table) (Table 4).
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Table 4. Differences between children’s and parents’ responses to children’s dietary habits

Every day 4‘;\’682? 1-3 per week 1{;;{?;: Never | pualue* | ..
Breakfast consumption
Children 196(695) | 2000 | s1¢8n) | 932 | e | %P | oos
Parents 181(64.2) | 37(13.1) 29 (10.3) 21(7.4) 14 (5.0)
Lunch consumption <0.001* | 0.04*~
Children 188 (66.7) 25(8.9) 43 (15.2) 11(3.9) 15(5.3)
Parents 211(746) | 38(13.5) 15(5.3) 11(3.9) 7(2.5)
Dinner consumption 0.46 0.85
Children 235 (83.3) 20(7.1) 17 (6.0) 5(1.8) 5(1.8)
Parents 248 (88.0) 17 (6.0) 8(2.9) 6(2.1) 3(1.1)
Junk food consumption 0.004~ 0.62
Children 21 (7.5) 31(11.0) | 127(45.0) | 60(21.3) 43 (15.2)
Parents 51(18.1) 46 (16.3) 84 (29.8) 66 (23.4) 35 (12.4)
The child continues to eat his/her favorite food even if he/she is full 0.62 0.01**
Children 40 (14.2) 32 (11.3) 56 (19.9) 33(11.7) | 121(429)
Parents 59 (21.0) 27 (9.6) 41 (14.5) 39(13.8) | 116(41.1)
The child consumes fast foods when he/she does not like the food 0.31 0.80
Children 9(3.2) 12 (4.3) 37 (13.1) 31(11.0) | 193(68.4)
Parents 25(8.9) 14 (5.0) 33(11.7) 39(13.8) | 171(60.6)
The child finishes all food on his/her plate 0.001* 0.20
Children 122 (432) | 38(13.5) 70 (24.8) 27 (9.6) 25(8.9)
Parents 82 (29.1) 63 (22.3) 86 (30.5) 29(10.3)
The child likes to eat fast foods more than home-made meals 0.35 0.84
Children 26 (9.2) 16 (5.7) 29 (10.3) 44 (15.6) | 167(59.2)
Parents 37 (13.1) 19 (6.7) 37 (13.1) 52 (18.5) | 137(48.6)

*p<0.05, the difference between children and parents, **p<0.05, the differ-
ence between the two BMI groups; p values were computed by chi-square test;
BMI, Body Mass Index.

The childhood obesity rate is increasing worldwide and has become a major
global burden, particularly in developed countries.*# Our findings showed
that 23.4% of children were overweight and 12.0% were obese. Classification
of physical activity and sleep duration were statistically different between the
normal and overweight/obese groups. Additionally, the consumption of fresh
vegetables, desserts with dairy products, meat and meat products, chocolate,
wafer, instant cake, pastry, and fast foods were statistically different between
the two BMI groups. We also compared the responses of children and par-

ents about dietary habits and found that “lunch consumption”, “junk food con-
sumption” and “the child finishes all food on his/her plate” were statistically
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different. Since parents said more when children said they consume less junk
food; whereas parents said less when children said they finish more all food on
his/her plate.

Obesity is a disease of modern life, and childhood obesity is one of the most
serious global public health challenges of the 21st century according to the
WHO?°, Its prevalence has doubled in more than 70 countries since 1980.%
Turkey, with a 10% increase in childhood obesity from 2013 to 2017, is one of
these countries.? Our results showed that a total of 8.9% of children were un-
derweight, 55.7% normal, 23.4% overweight and 12.0% obese according to the
BMI classification. Also, the prevalence of overweight and obesity was found
to be higher in girls than in boys (36.4% of girls and 34.2% of boys were over-
weight and obese). However, we did not find statistical differences between
BMI classification and gender (p: 0.30). Considering that the prevalence of
overweight and obesity is gradually increasing and may adversely affect, it is
urgent to take measures to reduce obesity.

Regular consumption of main meals is an important process in weight con-
trol8. Breakfast is the most important dietary habit due to individuals who
eat breakfast regularly are less likely to be obese?. According to the literature,
it was found that the percentage of children eating breakfast daily decreased,
and they skipped breakfast more frequently than other meals+29. Additionally,
studies showed that obese children tend to skip meals, particularly breakfast,
more often than children with normal BMIs.+3° Our results showed that 28.4%
of children skip breakfast, also 2.1% never had breakfast. Similarly to previous
studies, we found that overweight and obese children are more tend to skip
breakfast compared to normal-weight children (40.0%, and 15.2%, respec-
tively). Furthermore, lunch meal supplies about 30% of the daily energy and
represents the highest proportion of protein, fat, and carbohydrate intake=5.
According to a study, 53.9% of overweight and obese children skipped lunch?.
In this study, the prevalence of overweight and obese children who skipped
lunch (36.0%) was higher compared to normal-weight children (31.8%). This
may be the result of not having time for lunch at school or a false belief that
skipping meals is a weight loss control.

The WHO recommends a diet must be poor in fat, sugar, and salt, and rich in
fruits and vegetables®'. It has been reported that fruit and vegetable consump-
tion reduces the risks of all causes of mortality and morbidity from cardiovascu-
lar disease, stroke, diabetes mellitus, metabolic syndrome, non-alcoholic fatty
liver disease, and some types of cancer3>33. We found that 11.0% of overweight
and obese children eat fresh vegetables every day, and there was a statistical
difference between overweight/obese and normal-weight children. Addition-
ally, the prevalence of both overweight/obese children who did not consume
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fresh vegetables at 33.8% was higher compared to normal-weight children at
23.0%. Given that foods with lower energy density, such as fresh vegetables,
can help with weight management when eaten in place of high-calorie foods,
it is important that school-based nutrition intervention programs attempt to
increase children’s fresh vegetable intake34.

Studies indicated that children were the main consumers of fast foods and junk
foods”35. The consumption of these types of foods will result in increased weight
gain which, in turn, may cause many diseases such as diabetes mellitus, cardio-
vascular diseases, etc.#®In the present study, a statistical difference was found
between overweight/obese and normal-weight children in the consumption of
desserts with dairy products, junk foods (such as chocolate, wafer, instant cake,
and pastry), and fast foods. A total of 26.0% of obese children consumed fast
food every day. Additionally, chocolate, wafer, instant cake, pastry, and dessert
with dairy products consumption every day was 11.0% and 26.0%, respectively.

Furthermore, we analyzed the responses of children and parents about their di-
etary habits of children. A statistical difference was found between “lunch con-
sumption”, “junk food consumption” and “the child finishes all food on his/her
plate” due to parents said more when children said they consume less lunch and
junk food; whereas parents said less when children said they finish more all food
on his/her plate. The reason for this difference may be that when the study was
carried out, the children knew that the experts would ask questions about die-
tary habits, and they gave different responses from their parents in order to give
the correct response according to them. Also, the fact that the education level of
most of the parents on nutrition was generally low may have led to this difference.
Moreover, the parents might have had inadequate observations of their children’s
nutritional status, and their failure to follow what children ate played a role.

The association between obesity and physical activity in children has been
widely investigated'>3¢37, According to the WHO and national guide recom-
mendations for children, physical activity duration was classified as low if less
than 1 h per day, normal if equal to 1 h per day, or high if more than 1 h per
day?+25, We found that the mean hours of physical activity were 1.99 + 0.96 h
for normal weight and 1.93 + 0.72 h for overweight and obese children, these
values were at the recommended hours. Although most of the children were
classified as having high physical activity (60.0%), it was found that the physi-
cal activity levels of overweight and obese children were lower and this value
was statistically different. Physical inactivity is a major contributor to child-
hood obesity and health disparities throughout life3”. Overweight and obese
children might have passive hobbies (music, computer games, etc.) contrary to

204 | Acta Pharmaceutica Sciencia. Vol. 62 No. 1, 2024



normal weight/underweight counterparts who could be involved in more ac-
tive hobbies such as basketball, football, athletics, etc.2 Therefore, it is impor-
tant to take measures to increase the level of physical activity at an early age.

Studies showed that short sleep duration is associated with inappropriate
dietary habits'®38. Therefore, it may be related to childhood obesity.>'7'® For
example, a study found that children with obesity had lower sleep duration
compared to children with normal weight (7.48 h versus 7.52 h). A recent
meta-analysis showed that short sleep duration was significantly associated
with obesity in preliminary school children+°. According to the National Sleep
Foundation recommendations for school-age children, sleep duration was rec-
ommended between 9 and 11 h per night?. In our study, a total of 48.6% of
children were in the recommended classification group. However, there was a
statistical difference between normal weight and overweight/obese groups, the
mean sleep duration of overweight and obese children was lower than normal-
weight children. The possible mechanism of the relationship between sleep
duration and obesity is that circadian clock changes are linked to temporal
changes in feeding behavior and increased weight gain.

The present study had some limitations. First, this was a cross-sectional study.
Therefore, a generalization based on the cause-effect relationship cannot be
made. Second, we collected data on dietary habits, physical activity, and sleep
duration by using a questionnaire. Additionally, our study was conducted
among public primary schools only. Thus, we did not take into the socio-eco-
nomic factors of children’s dietary habits. However, the strength of the study
is that it evaluated the responses of both children and parents in the face of
childhood obesity, which is increasing day by day in our country.

Our study indicated that the prevalence of overweight and obesity among pri-
mary school children was high. Therefore, some strategies should be taken to
decrease the prevalence of obesity. The prevention of childhood obesity re-
quires a multidisciplinary approach. In addition to diet and physical activity, it
is thought that the evaluation of sleep duration will be beneficial in the preven-
tion of childhood obesity. Therefore, future studies are needed.
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