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Abstract

The period of early and preschool age is very important in shaping children's health habits. The parents' approach
to physical activity and nutritional habits is important for long-term behavior patterns in children. The aim of this
study is to determine the relationships between preschool-aged children and their parents’ physical activity and
nutritional status, and their nutritional habits. As many as 234 parents completed a questionnaire on their pre-
school-aged children's nutritional habits and another on children's and parents' physical activity. The children's
and parents' level of nutrition was determined by body mass index (BMI). The results show that parents decide on
the size of meals and the choice of foods included in the daily nutrition of children and are satisfied with the quality
and size of meals that children consume during their stay in kindergartens. A significant correlation was found be-
tween the physical activity of children and their parents, as well as the level of nutrition. No statistically significant
differences were found between preschool-aged girls and boys. The results obtained show that parents play a key
role in creating healthy lifestyle habits and encouraging physical activity of preschool children.
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Introduction

Insufficient physical activity and inadequate nutrition in
children represent a complex problem of modern lifestyle,
which is manifested through the increase in excess body
weight and the occurrence of obesity from early and preschool
age. Movement is a primary biological need and is extremely
important for the entire process of a child's growth and de-
velopment, so physical activity is one of the key factors in the
development of all dimensions of the anthropological status
of children.

There are different definitions of physical activity.
Caspersen et al. (1985) define physical activity as “any bodi-
ly movement that increases energy expenditure over resting
energy expenditure”. The World Health Organization (2018)
defines physical activity as “any bodily movement produced
by skeletal muscle that requires energy expenditure”. Physical
activity in children is not limited to sports, but includes all
forms of movement such as walking, cycling, active play and

recreation, sports activities, household chores, structured
family exercises, as well as preschool and social activities, etc.
(Tomac et al., 2015).

Numerous authors highlight physical activity as a major
factor in promoting and maintaining good health through-
out life, as physical inactivity has been identified as one of
the leading risk factors for global mortality and a contributor
to the increase in overweight and obesity (WHO, 2019). In
the early days of physical activity research not much atten-
tion was paid to physical activity in early and preschool chil-
dren, as it was believed that young children were naturally
physically active enough. The sedentary lifestyle in modern
society, where reduced physical activity and the availability
of modern technologies dominate, has prompted numerous
studies on children's physical activity. Studies related with
physical activity and various health indicators in children
show that insufficient physical activity is one of the main
factors in the increase in obesity, given that young children
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spend more than 75% of their waking hours in a sedentary
position (Carson et al., 2016).

Along with adequate physical activity, proper nutrition is
an important part of children’s healthy growth and develop-
ment, and balanced nutrition is a key factor in the growth and
development of early and preschool-age children. Early child-
hood development is associated with a greater demand for nu-
trients and energy to meet the body's physical needs, which is
why early and preschool children are particularly sensitive to
the lack of proper nutrition (Taylor et al., 2004).

In creating healthy eating habits, it is important for par-
ents to understand what proper nutrition is and what effect
nutrition has on a child's growth and development. Children
most often observe and imitate the behavior of their parents.
Research conducted by Brown and Ogden (2004) has shown
that children's eating behavior is very similar to that of their
parents and that a positive parental role model can be a bet-
ter method of improving a child's diet than trying to control
their diet.

Children spend seven to eight hours a day in kindergarten,
so the food served there should be properly balanced to pro-
vide energy and nutrients in the right amounts and propor-
tions in relation to children’s needs. In addition, kindergartens
provide an excellent environment to promote positive habits
and attitudes towards healthy eating and physical activity as an
integral part of a healthy lifestyle.

According to the social cognitive theory, children learn by
observing the behavior of others (Klarin, 2017). Observational
learning is particularly effective when the child respects or is
similar to the person they are observing. Parents’ physical ac-
tivity can directly influence the physical activity of their chil-
dren, while educators have a great influence on children's atti-
tudes towards preschool activities. Su et al. (2022) point to the
multidimensionality of the mechanisms of these influences,
which include “parental attitudes, beliefs and values towards
physical activity and social support”. Parents influence chil-
dren's physical activity patterns through encouragement, lo-
gistical support, behavioral modelling, parent-child play, fam-
ily communication and general social support (Chiarlitti &
Kolen, 2017). Children at an early age are still not independent
and need help in meeting their basic need for movement from
their family and educators. Children whose parents regular-
ly engage in physical activity are more likely to practice some
form of physical activity themselves (Blazevi¢ et al., 2021).

Mechanisms used to determine the relationship between
parent and child activity levels included parents as role mod-
els, sharing activities with family members, active parents' en-
hancement and support of the child's participation in physical
activity, and genetically transmitted factors that predispose the
child to increased levels of physical activity.

Sedentary lifestyles lead to reduced levels of physical ac-
tivity in children, while fast-paced life and the availability of
industrially processed foods are potential risks of unbalanced
nutrition in children. Sedentary behavior and unbalanced nu-
trition can lead to various non-communicable diseases and
psychological disorders, lack of self-esteem, discrimination
and stigmatization of overweight children. Negative effects
can be prevented through the acceptance and promotion of
physical activity and proper nutrition (Pedisi¢ et al., 2025;
Sunda, Brkic & Blazevic, 2025).

The aim of this study is to determine the relationships
between preschool-aged children and their parents’ physical

activity and nutritional status, and the parents' attitudes about
children's eating habits.

The partial objectives of this study are (1) to determine
whether there are differences in the nutritional status and
physical activity levels between girls and boys, (2) to deter-
mine whether there is a significant correlation between physi-
cal activity and indicators of nutritional status in children and
parents, and (3) to analyze parental practices in influencing
and monitoring children's eating habits.

Methods
Research design

This research used a cross-sectional study design. Before
conducting the research, a positive opinion was obtained from
the Research Ethics Committee of the Juraj Dobrila University
of Pula (Croatia).

Participants

The sample of participants in this study consisted of 234
parents and children aged 6 attending kindergartens in Cro-
atia (Istria county, Croatia). The survey questionnaires were
completed by the parents, and of the total number of parents
included who completed the questionnaire, there were 92.74%
of mothers. The average age of parents who completed the
questionnaire was 30 to 39 years (54.7%), 40.17% of parents
were aged 40 to 49, and 4.7% were aged 20 to 29. The study
included 53.42% of girls and 46.58% of boys aged 6.

Research Instruments

Based on the information obtained from parents on body
height and body weight, the body mass index (BMI) of the
children and parents included in the study was calculated.

The level of physical activity of preschool children was as-
sessed using the Netherlands Physical Activity Questionnaire
(NPAQ). The NPAQ is a questionnaire completed by parents
and provides a general insight into the child's daily activities.

Parents completed a short version of The International
Physical Activity Questionnaire (IPAQ), a questionnaire that
uses standardized questions to monitor physical activity in
young people and adults (aged 15-69) and as a result provides
internationally comparable data for monitoring activity or in-
activity.

Parents completed the Child Feeding Questionnaire (Bu-
ratta et al., 2020) to assess parental awareness of the impor-
tance of dietary habits, monitoring of children's dietary habits,
and parental practices that may influence children's dietary
patterns. Author consent was obtained for the use of the ques-
tionnaire.

Data Analysis

The data analysis is divided into four parts. In the first part,
the BMI of children and parents was calculated according to
the following formula: BMI = weight (kg) / height (m)2. Pa-
rental and children BMI was calculated based on self-reported
height and body weight. The obtained values of the nutritional
status were calculated according to the BMI - to-age z-score
values. The normality of the distribution was tested by the
Kolmogorov-Smirnov test.

The second part of the data analysis refers to determining
differences in nutritional status according to gender in girls
and boys, and differences by gender were determined using
the Mann-Whitney U test.
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In the third part of the data analysis, correlation analysis
was used to (1) determine the association between physical ac-
tivity and inactivity with BMI in girls and boys, (2) for the re-
lationships between variables that assess the nutritional status
and physical activity of parents, and (3) for the relationships
between variables that assess the nutritional status of children
and parents and the variables of physical activity and inactivity
in girls and boys and the physical activity of parents.

The fourth part of the data analysis refers to all qualitative
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variables about children's eating habits for which frequency
analysis was used.

Results and Discussion

According to the BMI-to-age z-score values, 53.6% of boys
and 59.63% of girls have a normal level of nutrition. The re-
sults in Figure 1 show that there is a higher percentage of boys
with excess body weight (13.6%) and obesity (8.8%) compared
to girls.

BMI
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FIGURE 1. BMl in girls and boys

Statistically significant differences in the level of nutrition
according to gender were analyzed with the Mann-Whitney
U test, since the results of the Kolmogorov-Smirnov test had
confirmed that the distributions of the mentioned variables

significantly deviated from normal. The results show that
there is no statistically significant difference between girls
and boys in the level of nutrition according to the BMI re-
sults.

Table 1. Differences in BMI index between girls and boys (Man-Whitney U test)

MED-QR Girls

MED-QR Boys VA

p-level

BMI 15.23 (2.22)

15.47 (2.29)

-0.95 0.34

Note. MED- QR - median-quartile rank; Z - z value; p - statistical significance

Of the total number of children included in the study,
22.4% of boys and 16.5% of girls aged 6 years were found to
be overweight and obese. These results confirm previously ob-
tained findings from the fifth round of the Childhood Obesity
Surveillance Initiative (WHO, 2022) and the results obtained
in the population of Croatian preschoolers, according to which
21.5% of children were found to be overweight and obese, with
no significant differences in age or gender. This indicates a
trend of increasing overweight and obesity in Croatia (Bucan
Nenadi¢ et al., 2025; Farka$ et al., 2015; Musi¢ Milanovi¢ et al.,
2020). Childhood overweight and obesity is associated with an

increased risk of type 2 diabetes mellitus, metabolic syndrome
and cardiovascular risk factors, and children are also exposed
to other psychosocial consequences such as low self-esteem,
body image disorders, depression, stigmatization, marginal-
ization, etc. (Garrido-Miguel et al., 2019; Xu and Xue, 2016).

The level of physical activity of preschool children was as-
sessed using the NPAQ, and correlation analysis was used to
determine the correlation of physical activity and inactivity
with BMI. The results of the correlation analysis for the vari-
ables physical activity (PA) and inactivity (SA) with BMI are
shown in Table 2.

Table 2. Spearman's correlation coefficient between
variables assessing nutritional status and physical
activity and inactivity variables in girls and boys

Variables

PI

BMI -0.14*

0.16*

Note. PA - physical activity, Pl - physical inactivity. * - p<0,05

Spearman's correlation coefficient between variables as-
sessing nutritional status, PA and PI in girls and boys shows
statistical significance, although the level of their correlation
is low. PA is statistically significantly correlated with BMI (r=-
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0.14), indicating that BMI is lower in children who achieved
higher physical activity values, i.e., in children who were more
physically active. PI has a statistically significant correlation
with BMI (r=0.16), indicating that children who spent more
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time in sedentary activities have a higher nutritional status,
i.e., higher BMI. Published research on the level of physical
activity and sedentary behavior in preschool children shows
that physical activity is generally lower and that sedentary be-
havior is generally higher than the recommended time val-
ues (Vukelja, Milanovi¢ & Salaj, 2022). While some studies
report impaired fitness and motor skills among overweight/
obese preschoolers compared to normal-weight peers, others
found no differences based on the weight status or BMI (Ri-
co-Gonzalez et al., 2024; Ma & Luo, 2023). The majority of

Table 3. Parents’ BMI

studies prove that physical activity is associated with better
fitness performances in preschool children (Serrano-Gallén
et al., 2022), but previous research was mostly conducted on
a sample of 3-to 6-year-old children. The correlations were
stronger in older than in younger children, therefore the sta-
tistically significant correlation between BMI, PA and PI in
this study can be explained by the fact that only children aged
6 were included in this study, which is why a low, but still sta-
tistically significant correlation of physical activity with the
BMI was confirmed.

BMI N Mean

Minimum Maximum Std.Dev.

PARENTS 234 23.73

15.79 39.65 3.72

Note. N — number of participants; Mean - average result; Minimum - lowest result; Maximum - highest result; Std.Dev. - standard

deviation of the result from the arithmetic mean
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FIGURE 2. Parents BMls

According to the parents’ BMI values, it can be conclud-
ed that 66.23% of parents have a normal level of nutrition,
1.28% of parents are underweight, 24.53% have excessive body
mass, and 6.83% of parents are obese. Previous research on
the adult population in Croatia has shown that only 33.9% of

adults have a normal BMI, while almost two-thirds (64.8%)
are classified as overweight or obese (Maltari¢, 2025). The data
obtained in this study indicate a higher percentage of normal
levels of nutrition and a lower percentage of overweight and
obese compared to the same population.

Table 4. Spearman correlation coefficient between
variables assessing the nutritional status and physical

activity of parents

Variables

PA parents

BMI parents

-0.02

Note. PA parents - physical activity of parents

Spearman's correlation coeflicient between variables assess-
ing the nutritional status and physical activity of parents shows
that there is no statistically significant correlation between these
variables. A large number of studies show that there is a nega-
tive correlation between the level of physical activity and BMI in

adults, i.e., a higher level of physical activity is associated with a
lower BMI (Cleven, 2023; Muti et al., 2023; Tiusanen, 2023). A
sedentary lifestyle and demographic factors significantly influ-
ence the aforementioned relationship, and the intensity of activ-
ity (moderate to vigorous physical activity) is a significant factor.

Table 5. Spearman correlation coefficient between variables assessing the
nutritional status of children and parents, PA and Pl in girls and boys and the

physical activity of parents (MET)

Variables BMI kids PA kids Pl kids
PA parents 0.21* -0.11 0.08
BMI parents 0.22* -0.16* 0.17*

Note. PA parents - physical activity of parents, PA kids - children's physical activity, Pl -

children’s physical inactivity. * - p<0,05
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Correlation analysis between variables assessing the nu-
tritional status of children and parents, PA and PI in girls and
boys and the MET shows that there is a statistically signifi-
cant correlation (Table 5), but the level of their correlation is
low. This confirms the results of previous research accord-
ing to which high adult activity increased odds of children
being active (Grant et al., 2018). The obtained results show
that there is a statistically significant correlation between the
BMI of children and parents, as well as the children’s BMI
and the level of parents’ physical activity. The BMI of parents
is statistically significantly correlated with the PA and PI in
girls and boys, which confirms previous findings that chil-
dren of active parents were less likely to be overweight and
obese (Erkelenz et al., 2014). The level of physical activity in
preschool age is influenced by numerous factors, but one of
the most important is the BMI of the father, i.e., fathers who
have a lower BMI also have the most active children (Finn
et al.,, 2002).

The frequency analysis of children's eating habits (Child
Feeding Questionnaire) shows that 62.2% of parents believe
that they are always responsible for their children's nutri-
tion, while 30.2% of parents are often responsible for their
children's nutrition. There are 42.7% of parents who always
decide on the size of their child's meals. As many as 43.9%
of parents always decide on the mandatory consumption of
certain foods, and 29% of parents often do so. The results
confirm previous findings that parents have a crucial role
in children's eating habits and health, and parental feeding
practices in the early years contribute to the development of
children's eating in terms of quantity and quality of daily en-
ergy intake, especially during mealtime (Power et al., 2019;
de Souza Rezende et al., 2019). The assessment of the chil-
dren's nutritional status shows that most parents consider
their children to be normally nourished, i.e., 94.6% of par-
ents consider their child to be of normal body weight, 2.1%
consider their child to be underweight, and 1.7% to be over-
weight. Parents' concern about obesity is very low. Namely,
70.1% of parents do not express concern, and only 4.2% are
concerned about the possible development of obesity. There
are 59.2% of parents who monitor their children's intake
of the so-called unhealthy foods, i.e., 59.2% of parents very
often control their children's intake of sweets, 27.1% do so
often, and 31.3% of parents always control their children's in-
take of snacks. Fatty food intake is often monitored by 53.4%
of parents, and always by 31.7%.

The percentage of parents who do not use food as a re-
ward is 47.3%, while 50.6% of parents do not use their child's
favorite food as a reward for appropriate behavior. As many as
61.1% of parents do not insist that the child always eat all the
food offered, and 62.6% of parents respect the child's appetite,
i.e., do not force the child to eat the entire meal if they say they
are not hungry. Early and preschool children who attend kin-
dergarten spend a large part of their waking hours in kinder-
garten, and 81% of parents state that they are not concerned
about the fact that their children eat too much when their par-
ents are not with them. The above indicates that parents are
familiar with the menus and nutrition in kindergartens, which
is organized in such a way that menu creation and food control
are carried out by authorized experts. Parents have a high level
of control over their children's diet, which can be useful for
creating healthy habits and a proper, balanced diet for early
and preschool children.

DOI 10.56886/itspa.251201
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Conclusion

Based on the findings of the results of this research, it can
be concluded that parents play a key role in creating healthy
lifestyle habits and encouraging physical activity of preschool
children. There was no statistically significant difference be-
tween girls and boys in the level of nutrition according to BMI
results, but it was confirmed that more physically active chil-
dren had lower BMI, while children who spent more time in
sedentary activities had higher BMI. A significant correlation
was found between children and parents’ BMI, and children’s
BMI and the level of physical activity of parents. Parents’ BMI
is statistically significantly correlated with the PA and PI in
girls and boys, which confirms previous findings that children
of active parents were less likely to be overweight and obese.
The results show that parents decide on the size of meals and
the choice of foods included in the daily nutrition of children
and are satisfied with the quality and size of meals that chil-
dren consume during their stay in kindergartens.

The main limitation of this study is that physical activity
and sedentary behavior were estimated using questionnaires
filled out by the parents of preschool children. Children spend
part of weekdays in kindergarten and parents are not present
during that time in daycare, so there is a possibility of under-
or overestimation of physical activity assessment by parents.
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