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INTRODUCTION 

Balanced and adequate nutrition at 
preschool age is extremely important 
for a child's physical growth and mental 
development (1). It is therefore essential 
to have a collaboration between the head 
of healthcare services and preschool te-
achers in health education, especially 
when choosing foods for planning meals 
for children in the nursery or kindergar-

ten programs. It is necessary to ensure an 
adequate meal schedule and a specified 
daily energy intake for children aged 1-6 
who spend a significant portion of their 
day in the kindergarten. 

Obesity and malnutrition in children 
as two extremes in the nutritional status 
can occur due to an inadequate energy 
intake (2). Therefore, it is necessary to 
apply dietary norms and standards fo-
und in the Program of health care, hygi-
ene, and healthy nutrition for preschool 
children (3). The focus is put on the se-
asonal choice of certain foods and the 
recommended daily intake of nutrients 
and energy for the child's age to ensure a 
balanced and healthy diet for children in 
kindergartens. Special attention is direc-
ted to nutritional allergies or food-rela-
ted autoimmune diseases in certain chil-
dren. The meal plan is created based on 
the length of the child's stay in the kin-
dergarten during the day (5-hour, 6-hour, 
7-hour or 10-hour program) (4).

Malnutrition presents itself as a lack 
of acquired body weight i.e., an imba-
lance in the human body caused by poor 
or reduced consumption of energy from 
nutrients and food (1, 5). Malnourished 
children characteristically have poor 
appetite, are dissatisfied and passive (6). 
On the other hand, obesity is a 21st cen-
tury public health problem characterized 
by excessive or abnormal accumulation 
of fat in an individual with a negative 
impact on health (7, 8). Obesity in chil-
dren is a risk factor for the occurrence of 
obesity in adulthood, which then increa-
ses the risk of developing cardiovascular 
diseases, diabetes, and other comorbidi-
ties (9). Factors that contribute to deve-
lopment of obesity can be genetic, envi-
ronmental, social, psychological, cultu-
ral, or economic (7, 9). Among the most 
significant causes of obesity, we can sin-
gle out hereditary traits, psychological 
reasons, eating disorders, poor physical 
activity, certain medications, various di-
seases, and hormonal causes (7).
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Aim: to determine whether there is a difference in the level of nutritional status of children across age groups, which would in-
dicate the need for a change in caloric values of daily menus that are currently the same for all age groups in kindergartens in Split. 

Participants and methods: The study was conducted during June 2020 in “Grigor Vitez” kindergarten in Split. All parents 
were asked to voluntarily complete a questionnaire with a guarantee of anonymity. The data on height and weight of children were 
used to calculate the nutritional indicators: the body mass index (BMI) and the percentile curves of the body mass index (% BMI), 
defined by gender and age.

Results: Data for 128 children aged 3-6.99 of the kindergarten “Grigor Vitez” were analyzed. Children in the selected kinder-
gartens did not differ significantly in relation to the level of their nutritional status across age groups (3-3.99 years, 4-4.99 years, 
5-5.99 years, 6-6.99 years). The highest average percentile was determined (60.30) in the age group of children aged 6.00-6.99, 
which is 12.89 points higher than the average value of the percentile of children aged 3.00-3.99 years, while no difference was found 
by testing (F = 0.936; p = 0.426).

Conclusion: Only percentile values were compared between kindergarten groups, and so it can be concluded that meals may 
have appropriate energy values, which should be checked by analyzing the menus, and comparing them with the recommendations. 
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It is a worrying fact that the sha-
re of children who were overweight in 
Croatia in 2015 was as high as 34.9%, 
of which 14% were obese (10). It is also 
alarming that in the last 12 years the 
share of overweight and obese children 
has increased by 15% (10). Anthropome-
tric indicators (body weight and height, 
upper arm circumference, waist, and hip 
circumference, etc.) are used to diagnose 
malnutrition or obesity in children (6). 
Body mass index (BMI) is particularly 
important for determining obesity, its re-
liability being based on the good correla-
tion between body fat percentage and the 
BMI (6). The formula for calculating the 
Body Mass Index is BMI=kg/m2 and is 
calculated by dividing the person's body 
weight (in kilograms) by the square of 
the person's height (in meters) (11). The 
World Health Organization classifies 
obesity in children according to the z-va-
lue for BMI: ITM-z +2 SD standard de-
viation (SD) indicates being overweight, 
and ITM-z +3 SD indicates obesity (9). 
The National Center for Health Statistics 
/ Center for Disease Control and Pre-
vention (NCHC/CDS) has a classifica-
tion system according to which there is 
an increased risk of obesity for children 
whose BMI is between the 85th and 95th 
percentile for age and gender, and obese 
children are those whose BMI is ≥95th 
percentile for age and sex (9).

This research is aimed at examining 
the existence of differences in the level 
of nutritional status of children in 4 age 
groups (3-3.99 years, 4-4.99 years, 5-5.99 
years, 6-6.99 years), which would imply 
the need to change the caloric values of 
daily menus in kindergartens.

PARTICIPANTS AND METHODS 

This research was conducted as part 
of the diploma thesis titled "The impor-
tance of nutrition conditions of preschool 
children to make a menu in a kindergar-
ten" (in Croatian) by Nela Židić and men-
tored by Nada Tomasović Mrčela (12).

The research was conducted in June 
2020 in the Kindergarten "Grigor Vitez" 
(kindergarten facilities "Milo dijete", 
"Ivančica", "Vedri dani", "Maslačak", 
"Drveni lutak", "Golubica", "Sretni 
princ" and "Frulica") in Split. All parents 

were asked to voluntarily complete a 
survey questionnaire with guarantee of 
anonymity. Data obtained from parents 
on the height and weight of the child 
were used to calculate the nutritional 
indicators: body mass index (BMI) and 
percentile curves of the body mass in-
dex (%BMI), defined by gender and age. 
(Hereinafter: percentiles). 

BMI Percentile Calculator for Child 
and Teen was used to calculate the results 
(13). In this way, the group of malnouris-
hed children included participants up to 
the 5th percentile, the group of children 
with normal weight from the 5th to the 
85th percentile, followed by the group of 
overweight children from the 85th to the 
95th percentile, and the group of obese 
children above the 95th percentile.

Parents filled out questionnaires for 
136 out of a total of 746 children in the 
"Grigor Vitez" Kindergarten, which is 
a response rate of 18.23%. This study 
included 128 children in the age group 
of from 3 to 6.99 years (23 from kin-
dergarten facility "Milo dijete", 17 from 
"Ivančica", 19 from "Vedri dani", 19 
from "Maslačak", 14 from "Golubica", 
10 from "Drveni lutak", 14 from "Sretni 
princ" and 12 from "Frulica"). Based on 
the exclusion criteria, the data of 8 chil-
dren aged 7 and over were not statisti-
cally processed.

Methods of descriptive statistics 
such as arithmetic mean and standard 
deviation were used, while median as 
central value and interquartile range as 
dispersion indicator were used in case of 
non-fulfillment of conditions of normal 
distribution. The structure of partici-
pants according to their age is presented 
in absolute and percentage frequencies. 
The Kolmogorov-Smirnov test exami-
ned the normality of the distribution. 
Numerical values are presented using the 
arithmetic mean and standard deviation 
as indicators of deviation. The ANOVA 
test was used to examine the difference 
in the average values of BMI and percen-
tiles of children - participants by age. We 
used the Spearman correlation coeffici-
ent to measure the correlation between 
the body mass index and age, and the 
correlation between the percentile of nu-
tritional status and age.

RESULTS

In this study, the most frequent 
respondents to the questionnaire were 
mothers with a share of 85.15% (N=86) 
versus 14.85% (N=15) of fathers. The re-
presentation of male children who parti-
cipated in this study is higher (63.52%) in 
comparison to female children (57.48%). 
The distribution of the children-parti-
cipants according to age groups is as 
follows (Table 1):

The mean age of the surveyed chil-
dren was 5.08 years with an interquar-
tile range of 1.59 years (IQR=4.33-5.92). 
BMI index was obtained using data on 
the height and weight of children; ave-
rage value of the index was 15.68 with a 
standard deviation of 1.63. No correlati-
on was found when testing the correla-
tion between body mass index and age 
(r=-0.06; p=0.518). Also, no correlation 
was found when testing the associati-
on between the percentile of nutritional 
status and age (r=0.12; p=0.188). The 
research question was whether there is 
a difference in nutritional status among 
kindergarten children depending on age 
group (3-3.99 years, 4-4.99 years, 5-5.99 
years, 6-6.99 years). Participants (chil-
dren) were divided into 4 groups accor-
ding to age, as follows (Table 2):

The highest average BMI (15.91) was 
determined in the group of children aged 
3.00-3.99, which was 0.37 points higher 
than the average BMI of children aged 
6.00-6.99. However, no difference was 
found by testing (F=0.25; p=0.862) (Ta-
ble 2).

The highest average percentile 
(60.30) was determined in the group of 
children aged 6.00-6.99, which is 12.89 

Table 1. 
Distribution of children - participants in 
kindergartens based on age groups

Age group N %

3.00-3.99 20 15.75%

4.00-4.99 36 28.35%

5.00-5.99 40 31.50%

6.00-6.99 31 24.41%
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points higher than the average value of 
the percentile of children aged 3.00-3.99 
years, while no difference was found by 
testing (F=0.936; p=0.426) (Table 3).

DISCUSSION

Current discussions on the preva-
lence of childhood obesity show the im-
portance of research aimed at nutrition 
of children in kindergartens and scho-
ols. Recent data (2015) show that more 
than a third of children in Croatia are 
overweight and obese, which shows the 
necessity for public-health interventions 
at the national level (10). The results of 
this study conducted in kindergartens 
in Split show that the highest average 
percentile (60.30) was found in children 
aged 6.00-6.99 years.

The global public health challenge 
is demonstrated in the growing number 
of school-age children who are obese or 
overweight, and such trend is followed 
by preschool children in many countries, 
as indicated by Canning, Courage and 
Frizzell (14). They calculated the BMI 
using data on the height and weight of 
children born in 1997 during the Pres-
chool Health Check Program in the Ca-
nadian provinces of Newfoundland and 
Labrador in the period 2000-2003, and 

the results of their study showed that the 
share of as many as 25.6% of 4,161 chil-
dren aged 3-5 were obese or overweight 
(14).

The incidence of childhood obesity 
has become more frequent in the last 
ten years (15). The reasons for this are 
mainly found in inadequate diet and a 
sedentary lifestyle that often includes 
hours of watching television and playing 
on the computer (15, 16). Taking these 
changes in life habits into account, it is 
important to engage children in physical 
activities at an early age. This will po-
sitively affect not only the normal deve-
lopment and growth of the child but also 
the quality of physical as well as mental 
health (with higher self-esteem and se-
lf-confidence, and lower occurrence of 
depression and anxiety) (16, 17). A posi-
tive attitude and motivation for physical 
activity in children is best achieved with 
the support and example of adults, espe-
cially parents and teachers (16).

In Croatian kindergartens, nurses 
integrate their professional knowledge in 
a multidisciplinary team to provide op-
timal conditions necessary for children's 
development, preservation of health and 
childcare in the educational process (18). 
In accordance with the "Program of he-

alth care, hygiene, and healthy nutrition 
for preschool children", the role of the 
nurse is to apply methods and manners of 
integrated approach to work to perform 
their primary tasks within children's he-
alth care as well as fulfilling their role 
within the educational system (4, 18). 
Nurse with a university degree is also the 
head of healthcare services in a kinder-
garten in accordance with the National 
Pedagogical Standard for Preschool Edu-
cation (19). In this way, the nurse, along 
with professional collaborators (prescho-
ol teachers, principals, and others) and 
parents, participates in ensuring and im-
proving the protection of children's he-
alth (19). This study highlights the role of 
the nurse who provides an expert answer 
to frequent and current questions about 
the nutritional status of children in kin-
dergartens, which also includes the crea-
tion of menus and the adequacy of diet in 
preschool institutions.

The recommendations of the "Pro-
gram of health care, hygiene, and healthy 
nutrition for preschool children" empha-
size the needed type and schedule of daily 
meals (early breakfast, breakfast, lunch, 
snack, and dinner) that are adapted to the 
length of children's stay in kindergarten 
(4). The bodies of children aged 1-6 sho-
uld be supplied with nutrients, energy, 
minerals and vitamins, and fluids. They 
should eat cereals, milk and dairy pro-
ducts, vegetables, fruits, and water each 
day, while the recommendation is to eat 
eggs up to three times a week, meat up 
to five times a week, fish once or twice a 
week, and refined food products as rarely 
as possible and in small quantities (3, 4, 
20). Food is prepared in such a way that 
its nutritional value (vitamins, minerals) 
is preserved, i.e., so that the food is not 
destroyed by heat but preserves the nece-
ssary nutrients, while avoiding salt, con-
centrated sugars, and unhealthy additio-
nal fats. Special attention should be paid 
to adapting food to children's age which 
also includes serving it in an appealing 
manner (for example by using various 
shapes and colors of dishes) (3).

The risk of obesity and the deve-
lopment of chronic diseases such as dia-
betes, diseases of the heart and the blood 
vessels is reduced by physical exercise 
(15, 21). Therefore, exercising should be 

Table 3. 
Representation of average percentiles of children - participants by age

Age N Average SD F p*

3.00-3.99 20 47.41 36.61 0.936 0.426

4.00-4.99 32 50.06 33.72

5.00-5.99 35 57.37 32.01

6.00-6.99 29 60.30 4.18

*F test (ANOVA)

Table 2. 
Overview of the average BMI of children - participants by age 

Age N Average SD F p*

3.00-3.99 20 15.91 2.07 0.25 0.862

4.00-4.99 32 15.59 1.46

5.00-5.99 35 15.76 1.75

6.00-6.99 29 15.54 1.39

*F test (ANOVA)
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introduced as early as possible in pres-
chool age, since it is necessary for the 
proper development and growth of the 
child as well as for the acquisition of posi-
tive health habits (15, 21). It is particularly 
important that children’s desire and need 
for cooperation and play with their peers 
is met through physical exercise (21).

This study points to the necessity of 
continuous implementation of preven-
tive educational health programs which 
would include determining the actual 
nutritional status of children, the possi-
bility of improving the menus and crea-
ting healthy lifestyle habits from an early 
age in kindergartens. Special emphasis 
is placed on the cooperation of the head 
of healthcare services, principal, cook, 
preschool teacher, psychologist, peda-
gogue, technical staff, and parents of 
the preschool child, which is necessary 
to optimally approach the preventive, 
educational, communicational, and or-
ganizational aspects of kindergarten nu-
trition (3, 22). The limitation of this rese-
arch is possible recall bias of the parents 
who had to answer questions about their 
children's weight and height.

CONCLUSION

The results of this study showed 
that children in the surveyed kindergar-
ten "Grigor Vitez" in Split do not differ 
significantly in the level of nutritional 
status across age groups (3-3.99 years, 
4-4.99 years, 5-5.99 years, 6-6.99 years). 
Only percentile values were compared 
between kindergarten groups, and it 
can be concluded that meals may have 
appropriate energy values, which should 
be checked by analyzing the menus, and 
comparing them with the recommenda-
tions.

Abbreviations:
(BMI) - body mass index 
(SD) - standard deviation 
(% BMI) - percentile curves of the body mass 
index, defined by gender and age (percentiles) 
kcal - (kilokalorija) 
(DV) - dječji vrtić 
(ITM) - indeks tjelesne mase 
(% ITM) - percentilne krivulje indeksa tjelesne 
mase, definirane prema spolu i uzrastu (percentili)
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Summary

USPOREDBA STANJA UHRANJENOSTI MEĐU DJEČJIM VRTIĆKIM SKUPINAMA U SPLITU

Nela Židić, Nada Tomasović Mrčela

Cilj je utvrditi postoji li u splitskim dječjim vrtićima razlika u stupnju uhranjenosti djece po dobnim skupinama što bi implici-
ralo na preinake kcal (kilokalorijskih) vrijednosti dnevnih jelovnika koji su jednaki za sve dobne skupine. 

Ispitanici i metode: Istraživanje se provodilo tijekom lipnja 2020. u Dječjem vrtiću (DV) “Grigor Vitez” u Splitu na način da 
su roditelji djece dobrovoljno ispunjavali anketni upitnik uz jamčenu anonimnost. Iz anketnog upitnika korišteni su podaci o visini i 
težini djeteta za izračun pokazatelja uhranjenosti: indeksa tjelesne mase (ITM) i percentilne krivulje indeksa tjelesne mase (% ITM), 
definirane prema spolu i uzrastu (u daljnjem tekstu: percentili).

Rezultati: Analizirani su podaci za 128 djece u dobi 3-6,99 godina Dječjeg vrtića “Grigor Vitez”. Djeca se prema dobnim 
skupinama (3-3,99 god., 4-4,99 god., 5-5,99 god., 6-6,99 god.) u dječjem vrtiću značajno ne razlikuju po stupnju uhranjenosti. U 
dobnoj skupini djece od 6,00-6,99 godina utvrđen je najveći prosječni percentil (60,30) koji je u odnosu na prosječnu vrijednost 
percentila djece starosne dobi 3,00-3,99 godina veći za 12,89 bodova, dok postojanje razlike testiranjem nije utvrđeno (F=0,936; 
p=0,426).

Zaključak: Uspoređene su samo percentilne vrijednosti među vrtićkim skupinama te se iz toga može zaključiti da obroci možda 
imaju odgovarajuće energetske vrijednosti, koje je potrebno provjeriti analizom jelovnika, te usporedbom istih s preporukama.

Ključne riječi: STANJE UHRANJENOSTI PREDŠKOLSKE DJECE, JELOVNICI U DJEČJEM VRTIĆU
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