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Abstract

Introduction: Our study aimed to investigate the prevalence of overweight/
obesity and factors that may be associated with obesity in preschool children.
Materials and Methods: The study is a descriptive cross-sectional study.
All children between the ages of 4 and 6 years attending relevant educational
institutions were included in the study. The height, weight, waist circumference and
hip circumference of 822 children were measured and 556 of the questionnaires
were completed and included in the study. Our questionnaire included questions on
socio-demographic characteristics and the Quality Index of the Mediterranean Diet
in Children(KIDMED scale). The data were analyzed in the SPSS package, and
logistic regression models were created with the variables found to be significant
after univariate analysis. P<0.05 was considered statistically significant.

Results: Of the participants, 68(12.3%) were overweight and 28(5%) were obese.
When analyzing the overweight/obesity status, it was observed that the frequency
of being overweight/obese was higher in males(p=0.05), children whose mothers
were obese(p<0.001) and children who started complementary feeding before 6
months(p=0.042). In the KIDMED classification, 19.6% of the participants had a
high level of compliance and 18% had a low level of compliance. In the logistic
regression model, higher maternal Body Mass Index(BMI) increased the risk
of obesity status of the participants approximately sevenfold, and switching to
complementary foods before 6 months increased the risk approximately threefold.
Conclusion: Because the mother is in the most important position in preventing
pre-school childhood obesity, maternal health and education should be given
importance.

Oz

Giris: Calismamizda okul oncesi ¢ocuklarda asir1 kilo/obezite prevalansini ve
obezite ile iligkili olabilecek faktorleri arastirmay1 amagladik.

Gereg ve Yontem: Arastirma tanimlayici kesitsel bir caligmadir. Arastirmaya ilgili
egitim kurumlarina devam eden 4-6 yas arasi tiim ¢ocuklar dahil edilmistir. Toplam
822 ¢ocugun boyu, kilosu, bel ¢evresi ve kalga ¢evresi 6l¢iilmiis ve anketi tam olan
556 tanesi ¢alismaya dahil edilmistir. Anketimizde sosyo-demografik 6zellikleri
igeren sorular ve Cocuklarda Akdeniz Diyeti Kalite Indeksi (KIDMED 6lcegi) ile
ilgili sorular yer almistir. Veriler SPSS paket programinda analiz edilmis ve tek
degiskenli analiz sonrasinda anlamli bulunan degiskenler ile lojistik regresyon
modelleri olusturulmustur. P<0.05 istatistiksel olarak anlamli kabul edilmistir.
Bulgular: Katilimcilarin 68’1 (%12,3) fazla kilolu, 28’1 (%5) ise obezdi. Fazla
kilo/obezite durumu incelendiginde fazla kilolu/obez olma sikliginin erkeklerde
(p=0,05), annesi obez olan ¢ocuklarda (p<0,001) ve 6 aydan 6nce ek gidaya baslayan
cocuklarda daha fazla oldugu goriildii (p=0,042). KIDMED siniflandirmasinda
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katilimeilarin %19,6’smin diyete yiiksek diizeyde uyum, %18’inin ise diisiik diizeyde uyum gosterdigi goriildi. Lojistik regresyon
modelinde annenin Beden Kitle Indeksi’nin(BKI) yiiksek olmasinin katilimcilarin obezite riskini yaklagik yedi kat artirdigi, 6 aydan

once ek gidalara gecisin ise riski yaklasik {i¢ kat artirdig1 gortildii.

Sonug: Okul dncesi gocukluk ¢ag1 obezitesinin énlenmesinde anne en dnemli konumda oldugundan anne sagligina ve egitimine

6nem verilmelidir.

Introduction

Childhood obesity is a global public health
problem that affects whole world (1). According to
World Health Organization (WHO) data for 2020,
39 million children under 5 years of age worldwide
are overweight or obese (2). In the WHO European
Region, the problem is much more pronounced, with
one in four children reported to be affected by obesity
(1). The prevalence of obesity in children under 5 in
the WHO European Region was 7.9% (3). Childhood
obesity has increased significantly in recent years,
particularly in developing countries (4). A review of
the literature showed that the first comprehensive study
of childhood obesity in preschool children in Tiirkiye
was the Turkish Demographic and Health Survey
(TDHS) study conducted in 2013. In this study, 11%
of preschool children were found to be overweight/
obese (5). According to the 2018 TDHS report, 8.1%
of children under 5 were overweight (6). This study
only reported the rate of overweight children and not
the rate of obese children.

There are many protective factors and risk factors
for childhood obesity. Firstly, breastfeeding and the
duration of breastfeeding appear to be strong protective
factors against obesity (7). On the other hand, the
use of infant formula has also been shown to be an
important risk factor (8). Parental obesity, especially
maternal obesity, has been shown to increase the risk
of childhood obesity (9).

During the Covid-19 pandemic, which affected
whole world and the effects of which are still being
observed, measures to reduce transmission, such as
school closures and quarantine practices, significantly
increased the risk of weight gain and obesity in
children (10).

In terms of dietary diversity, a Mediterranean-
style diet has been shown to be effective in preventing
obesity in both children and adults (11).

Obesity is a public health problem that is
increasingly affecting the whole society and most
importantly is preventable. For this reason, it is
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important to determine the current situation after the
pandemic, the possible factors that may be related, the
Mediterranean dietary status and its relationship with
obesity in order to guide the decision makers.

It is important to study the tendency of obesity and
related factors in preschool children (12).

The aim of our study is to provide families with
recommendations based on scientific data against the
increasing obesity-related problems in the childhood
age group. In this regard, the aim is to determine
the prevalence of overweight/obesity in preschool
children and to investigate intervenable factors that
may be related to obesity, such as the socioeconomic
status of the family, educational status, nutritional
status of the child, and conditions directly related to
the mother. It is aimed to link the results of our study
with the literature and guide healthcare professionals
and policy makers working in the field.

Materials and Methods

This study is a cross-sectional field study conducted
by Ankara Yildirirm Beyazit University, Department
of Public Health. The field phase of the study was
conducted between 01/05/2022 and 30/06/2022 in
the preschool educational institutions of Pursaklar
Municipality of the Ministry of National Education
and Presidency of Religious Affairs in Pursaklar
district of Ankara province. The study was designed
in accordance with the principles of the Declaration
of Helsinki. The study was approved by the Ethics
Committee of Ankara Yildirnm Beyazit University
on 07.04.2022 with decision number 06. In addition,
written permission to conduct the study was obtained
from Ankara Provincial Directorate of National
Education on 12/05/2022 with number E-14588481-
605.99-49465498. All children between the ages of 4
and 6 who were enrolled in the relevant educational
institutions in Pursaklar district were included in
the study. After making an appointment with the
educational institutions, the participants and their
parents were informed about the study, their verbal and
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written consent was obtained, and they were invited
to participate in the study. The study continued with
those who agreed to participate. Data were collected
by the researchers through in-school measurements
and parent questionnaires. In total, 822 children were
measured. Of the questionnaires given, 556(67.6%)
were completed and included in the study.

Data Collection Tools

Our questionnaire was consisted of two parts.
The first part asked about the socio-demographic
characteristics of the parents and the background
information of children. There were 19 questions on
the parents’ age, marital status, educational status,
weight and height, chronic diseases and medications
used, if any; number of people living in the household;
mother’s smoking status; perceived financial status;
child’s age, sex, weight and height, week of birth,
breastfeeding status, whether the child used infant
formula or not, and time of transition to complementary
foods. The second part included the “Quality Index of
the Mediterranean Diet in Children-KIDMED”, which
consists of 16 yes/no questions. The scale measures
the Mediterranean diet, which has been shown to be
protective against obesity. In questions 6, 12, 14, 16
the answer “yes” was calculated as -1 point, while
in the other 12 questions it was calculated as +1
point. No answer was calculated as 0 points for all
questions. Overall, a score of 3 or less than 3 points
was considered as low, 4-7 points as medium, and 8
points or more as high adherence to the Mediterranean
diet. The Turkish validity and reliability study of the
scale was conducted by Sahing6z et al. and the scale
was originally prepared by Serra-Majem et al. (13,14).

For anthropometric measurements, body weight
was measured unshod using a Tanita HD-366
professional digital scale with a sensitivity of 0.1kg.
Height was measured using a Stanley inflexible metal
measuring tape with a sensitivity of lmm. Height was
measured in a standing, upright position and without
shoes. Waist circumference was measured from the
midpoint between the lowest costa and the iliac crest
at the exposed waist circumference, in a standing
position with arms relaxed, in a slightly exhaled
position, using a flexible measuring device sensitive
to 0.1 cm. The hip circumference was measured in an
upright position with the arms at the side and the feet
next to each other. The highest point of the hip was

determined and measured with a flexible measuring
device. After the measurements, percentile values
were calculated by using the reference values created
by Neyzi for Turkish children (15). Those with a Body
Mass Index (BMI) Z score between 1-2 were defined
as overweight, and those over +2 were defined as
obese. In our study, the definitions of overweight and
obese were made by calculating the BMI Z score.

Statistical Analysis

The data were analyzed using the IBM SPSS
statistical package program (version 22.0) in a
computer environment. Number, percentage, mean
+ standard deviation (SD), median, minimum(min),
maximum(max) and 25-75 quartiles were used for
descriptive statistics. Chi-square test was used to
compare categorical data. The Shapiro-Wilk test was
used to compare continuous data, and parametric
and non-parametric tests were selected according
to conformity to normal distribution as a result of
the normality test. Logistic regression models were
fitted with the variables found to be significant after
univariate analysis. Statistical significance was
accepted as p<0.05.

Results

269(48.4%) of the participants were male with a
mean age of 66.5+7.1 months (min 48 - max 80). Of the
participants, 68(12.3%) were overweight and 28(5%)
were obese. 547(98.3%) of the questionnaires were
completed by the mothers. Boys were taller (p=0.001)
and had wider waist circumference (p=0.016) and hip
circumference (p<0.001) than girls (Table 1).

The overweight/obesity status of participants was
determined by calculating their BMI-Z scores. When
examining the status of being overweight/obese, no
association was found between the groups for low
financial status (p=0.289), maternal and paternal
education level of 8 years or less (p=0.459, p=0.833),
maternal and paternal employment status (p=0.783,
p=1.000), maternal tobacco use during pregnancy
(p=0.263) and breastfeeding for less than 6 months
(p=0.820). The prevalence of overweight/obesity was
higher in male children (p=0.05), in children with
obese mothers (p<0.001) and in children who started
complementary feeding before 6 months (p=0.042). In
the KIDMED classification, 19.6% of the participants
had a high level of compliance and 18% had a low level
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of compliance. There was no protective association
between increasing levels of compliance and being
overweight or obese (Table 2).

In the logistic regression model fitted with the
variables found to be significant in the univariate
analysis, gender had no effect on obesity status

(p=0.09). It was found that a high maternal BMI
increased the risk of obesity status in the participants
by about seven times, and that switching to formula
feeding before 6 months increased the risk by about
three times (Table 3).

Table 1. Comparison of participants’ anthropometric measurements by gender

Boy (n:269) Girl (n:287) p-value

Mean + SD 21.6+4.61 20.05+3.53

Weight(kg) Median (P25-P75) 20.8 (18.5-23.3) 19.5 (17.7-22.0) <0.001
Min-Max 13.8-41.4 12.3-36.0
Mean + SD 115.35+6.17 113.51+6.22

Height(cm) Median (P25-P75) 115.5 (111.0-120.0) 114.0 (110.0-118.0) 0.001
Min-Max 100.0-130.5 97.0-128.0
Mean + SD 16.12+2.32 15.48+1.81

BMI(kg/m?) Median (P25-P75) 15.59(14.70-16.98) 15.23(14.29-16.40) <0.001
Min-Max 12.05-28.19 11.76-24.35
Mean = SD 53.38+5.3 52.09+4.19

Waist circumference(cm) | Median (P25-P75) 53.0 (50.0-54.0) 52.0 (50.0-54.0) 0.016
Min-Max 44.0-80.0 43.0-73.0
Mean + SD 59.25+5.38 57.59+4.38

Hip circumference(cm) Median (P25-P75) 58.0 (56.0-60.0) 57.0 (55.0-60.0) <0.001
Min-Max 48.0-85.0 47.0-81.0

SD:Standard deviation, Min: Minimum, Max: Maximum, BMI:Body mass index

Table 2. Distribution of the participants’ obesity status according to some sociodemographic and clinical

characteristics
Normal Overweight/Obese
n % n % p-value
S Boy 210 45.7 59 61.5 0.005
ex

Girl 250 54.3 37 38.5

4 52 11.3 11 11.5 0.337
Age 5 223 48.5 39 40.6

6 185 40.2 46 479

High 174 37.8 29 30.2 0.289
Socio-economic status Middle 272 59.1 65 67.2

Low 14 3.0 2 2.1

<8 years 126 27.4 30 29.4 0.459
Mother educational level

>8 years 334 72.6 66 70.6

<8 years 94 20.4 19 21.2 0.833
Father educational level

>8 years 366 79.6 77 78.8

Not working 373 81.1 79 82.3 0.783
Mother’s working status

Working 87 18.9 17 17.7
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Table 2. Continued
Normal Overweight/Obese
n % n % p-value

Not working 2 0.4 0 0.0 1.000
Father’s working status

Working 458 99.6 96 100.0
Tobacco use status of the Yes 9 17.1 21 22.1 0.263
mother during pregnancy No 382 82.9 74 77.9

Normal 214 48.0 25 26.3 <0.001
Mother BMI

Overweight-Obese 232 52.0 71 73.3

>6 months not used 8 1.7 2 2.1 0.820
Breastfeeding

>6 months used 451 98.3 95 97.9
Transition to supplementary Transition before 6 months 67 14.6 22 229 0.042
food Transition after 6 months 393 85.4 74 77.1

Low 78 17.0 22 229
KIDMED compliance level Middle 292 63.5 55 57.3 0.357

High 90 19.6 19 19.8
BMI: Body mass index, KIDMED: Quality index of the mediterranean diet in children
Table 3. Adjusted OR and 95% CI values for obesity risk factors identified in univariate analysis

. . %95 CI
Veriable Coefficients B Wald OR p-value
Lower | Upper
Sex gzl;:[G‘”] 0.727 0429 |2.879 048 [0.090 0.209 1.119
Mother BMI Ref=[Normal] 1.954 0.623 | 9.856 7.05 | 0.002 2084 [23.913
Overweight/Obese

Transition to Ref=[Transition after 6 1136
supplementary months] ) 0.432 | 6.935 3.11 0.008 1.337 7.258
food Transition before 6 months

OR: Odds ratio, B: Coefficient, SE: Standart error, CI: Confidence interval, BMI: Body mass index

Discussion

Childhood obesity, which affects healthy life in
childhood and adulthood, is an alarming problem
worldwide. Tiirkiye is included among the countries
at risk in the World Atlas of Obesity and the WHO
European Region Obesity Report (3,16).

In our study, the rate of overweight/obese children
was 17.3%. Inastudy conducted by Altunsuyuetal.(17)
in 2021 in a similar age group, the rate of overweight/
obese children was found to be 13.4%, and in another
study conducted by Onal et al.(18) in Ankara in 2016,
the rate was found to be 14.5%. Similar to some other
studies conducted in Tiirkiye, the prevalence of obesity
was found to be higher in boys than in girls. In a study
by Karaketir et al.(19) using data from five TDHS
studies conducted between 1993 and 2013, which is

one of the most comprehensive studies in Tiirkiye,
the prevalence of overweight/obesity was found to
be higher in boys than in girls. Similarly, in the study
conducted by Alkan et al.(20), boys were found to be
more obese. Similarly, to our country, the prevalence
of obesity was found to be higher in boys in other
Mediterranean countries (21,22).

Obesity is a multifactorial disease in which genetic
and environmental factors play a role together.
Genetic factors have been shown to explain 50-90%
of variations in BMI (23). Apart from this, factors
such as diet and lifestyle, consumption of packaged
sweetened foods, poor quality nutrition, and lack of
physical activity have also been shown to be important
determinants of obesity (24). When the relationship
between parental obesity and childhood obesity was
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examined, it was found that the prevalence of obesity
was higher in children whose mothers were obese in
our study. When the international literature is scanned,
it is seen that maternal obesity in the preschool group
increases the frequency of obesity in children, similar
to our study.

In the study conducted by Whitaker et al.(25) in
England and the study conducted by Kurspahi¢ and
Mujci¢ et al.(26), it was determined that maternal
obesity increases the risk of childhood obesity. The
study by Altunsuyu et al.(17) concluded that children
with obese parents were more likely to be obese.
Karaketir et al.(19) found that the prevalence of obesity
was higher in children born to mothers with a high
maternal BMI. In the study conducted by de Lauzon-
Guillain et al.(27), it was stated that genetic factors
may partially explain obesity in early childhood up to
the age of 5. In another study conducted by Moradi et
al.(28), it was found that maternal nutritional patterns
were correlated with children’s nutritional patterns in a
similar age group. Considering the relevant researches,
the finding that maternal obesity was associated with
obesity in the participants in our study appears to be
compatible with the literature.

When anthropometric data were analysed in our
study, it was found that boys were taller and had larger
waist and hip circumferences than girls. Consistent with
our study, anthropometric measurements of preschool
children of similar age groups in our country and
abroad found that height, waist and hip circumference
were higher in boys (29,30). In a study conducted in
Iran, height, weight and waist circumference were
found to be higher in boys than in girls, while hip
circumference was found to be higher in girls (31).

Many studies have shown that caesarean delivery
increases the risk of childhood obesity (32,33). In
contrast, our study found no association between
caesarean delivery and obesity. While cesarean delivery
is more preferred in the delivery of overweight babies
in other countries, the high rate of off-label cesarean
delivery in Tiirkiye may be the reason why we could
not find a relationship in our study (34,35).

In reviewing the literature on the effect of
socioeconomic level on obesity, high socioeconomic
level was found to increase the risk of childhood
obesity in studies by Yardim et al.(36) and Saritekin
and Dindar(37) in similar age groups. On the other
hand, some studies concluded that children growing
up in families with a lower economic level were more
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obese (38,39). In our study, no association was found
between obesity and socioeconomic level. Studies have
shown mixed results regarding the effect of maternal
education and employment status on childhood
obesity. A study by Santas et al. showed that increasing
levels of maternal education increased the risk of
obesity, whereas another study found no association
between educational status and obesity (12, 40). In
the systematic review by El Sayed et al.(41), it was
shown that studies had different results. In our study,
no association was found between maternal education
and obesity.

In our study, 18% of mothers had a history of
smoking during pregnancy. A 2017 study found that
exposure to smoking during pregnancy may increase
childhood BMI (42). Again, two meta-analyses
with large sample sizes conducted by Rayfield and
Plugge(43) and Oken et al.(44) found a risk-increasing
association between maternal prenatal smoking history
and childhood overweight. Although smoking has
been reported in the literature to be a major risk factor
for childhood obesity, no association with obesity risk
was found in our study. This may be due to the fact that
our questionnaire was mainly answered by mothers.

Many studies have shown that breast milk is an
important protective factor against childhood obesity.
In a meta-analysis conducted by Qiao et al.(7) and
published in 2020, breastfeeding was shown to reduce
the risk of childhood obesity by half. A prospective
study published in 2018 found that the duration of
breastfeeding was protective against childhood obesity
(45). In our study, no association was found for the
protective effect of breast milk. This may be because
the number of participants who received breast milk for
less than 6 months was very small, and the response to
duration of breast milk intake was influenced by recall
factors.

Many studies in the literature have shown that the
duration of the transition to complementary foods,
especially 4 months and earlier, increases the risk of
childhood obesity (46,47). On the other hand, there are
also studies indicating that obesity may be a reason for
early transition to supplementary food (48,49). This
suggests that there may be a two-way relationship.
WHO also states that the transition to complementary
foods should occur at 6 months of age. Our study
also found that transitioning to complementary foods
before 6 months increased the risk of obesity.
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It has been shown that the most effective factor
in preventing obesity in the preschool age group
is informing parents and caregivers about feeding
practices at home or in settings such as day-care centers
(50). Therefore, the KIDMED scale was preferred in
our study to investigate healthy eating in the preschool
age group.

Studies using the KIDMED Scale, which measures
the degree of adaptation to a Mediterranean diet, have
yielded different results. In the literature, there are
studies showing that it is not associated with obesity, as
well as studies showing that the KIDMED compliance
of overweight/obese children is lower than that of
normal/low-weight children (51,52). In a systematic
review published in 2017 examining adherence to
the Mediterranean diet, 10 of the 12 studies reporting
no association between adherence and weight status
used measurement-based anthropometric data, as in
our study. Correspondingly, six of the 13 studies that
reported an association between adherence and obesity
used measurement-based data, and the rest used self-
reported data. In our study, adherence to the KIDMED
scale had no effect on obesity. This may be due to
differences in the adaptation of cultural behaviors to
the Mediterranean diet in the Central Anatolian region
where the study was conducted.

In our study, it has been shown that nutritional
status and social characteristics are generally not
associated with obesity. This may be related to the low
rate of obesity in our study population and the fact that
obesity is less common in our age group compared to
older ages.

The study identified 20 malnourished children.
Both overweight/obese and malnourished children
were referred to family doctors or pediatricians for
assessment after interviewing their families and
teachers.

Conclusion

In conclusion, it is known that genetic and
environmental factors are effective together in
childhood obesity, which is a preventable public health
problem. Since genetic factors cannot be changed,
they can be addressed by health professionals
through screening and education for lifestyle changes
at the family level that are likely to be effective. In
particular, as we determined in our study, the impact
of mothers as caregivers and lifestyle determinants

is undeniable. We therefore recommend that regular
obesity screening and, in particular, education for
mothers is the best way to prevent childhood obesity.
Regular, large-scale studies should be conducted in
collaboration with health policy makers and academia
to determine the risk of obesity and to implement early/
precise interventions. We searched obesity and related
factors in preschool children. Especially maternal
obesity and supplementary feeding time were found
to be closely related to obesity in our study. We think
that identifying obesity at an early age and knowing
the associated factors will guide intervention studies.

Study Limitations

Limitations of our study include parental recall and
the use of self-reported data to calculate parental BMI.
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