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ABSTRACT
Aim: This study was conducted to evaluate the menus of kindergartens in terms of quantity.

Material and Method: A total of 147 autumn menus containing breakfast-lunch or breakfast-lunch-afternoon were evaluated
from kindergartens serving in seven geographic regions in Tirkiye.

Results: In general, the amount of energy (95.7%), carbohydrate (98.9%) and micronutrients provided by menus was
found sufficient, while the amount of calcium was found low (56.6%) and the amount of protein was high (217.4%) than
recommendations. It was observed that the sodium (62.0%) and added sugar (8.2%) contents of the menus did not exceed
the recommended amounts. In the comparison of the menus between regions, significant differences were observed in some
regions in terms of some macro and micronutrients, which could be associated with cultural differences. It was determined
that the protein (g) and fat (g) contents of the Mediterranean region menus were lower than the other regions (p<0.008).
In the menus of Aegean, Marmara and Black Sea regions, carbohydrate (g) content was found to be higher than other
regions (p<0.008). The vitamin C content of the Marmara region’s menus was also higher than the East-Southeast and Central
Anatolia regions (p<0.008). The calcium content of the Black Sea region’s menus was higher than the East-Southeast, Central
Anatolia, Mediterranean and Marmara regions (p<0.008). It was found that the iron content of the Aegean region’s menus
was higher than the East-Southeast, Central Anatolia, Mediterranean and Marmara regions (p<0.008).

Conclusion: Nutrition of children in this period, is effected especially with the effect of kindergartens. For this reason, it
is thought that disseminating the National Menu Planning and Implementation Guide for Mass Nutrition Systems (Mass
Consumption Places) prepared in accordance with the culture of the society and following the application with such studies
will contribute to the solution of a big problem throughout the country.

Keywords: Kindergartens’ menus, child nutrition, menu review, menu quantity, healthy menus

OZET
Amag: Bu calisma anaokulu menitilerinin miktar yontiinden degerlendirilmesi amaciyla yapilmistir.

Gere¢ ve Yontem: Turkiye’de yedi cografi bolgede hizmet veren anaokullarindan kahvalti-6gle veya kahvalti-6gle-ikindi
olmak Uizere toplam 147 sonbahar mentsu degerlendirildi.

Bulgular: Genel olarak mentilerin sagladig1 enerji (%95.7), karbonhidrat (%98.9) ve mikro besin 6gesi miktarlar1 dnerilere
gore yeterli bulunurken, kalsiyum miktari (%56.6) diisik, protein miktar: (%217.4) yliksek bulunmustur. Meniilerin sodyum
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(%62.0) ve ilave/eklenmis seker (%8.2) iceriklerinin énerilen miktarlari asmadif1 gérillmiistiir. Mentlerin bélgeler arasinda
karsilastirilmasinda, bazi bolgelerde kiltiirel farkliliklarla iliskilendirilebilecek, makro ve mikro besin égeleri agisindan
onemli farkliliklar gézlenmistir. Akdeniz bélgesi mentlerinin protein (g) ve yag (g) iceriginin diger bolgelerden daha diisik
oldugu saptanmistir (p<0.008). Ege, Marmara ve Karadeniz bélgelerinin mentilerinde ise karbonhidrat (g) icerigi diger
bolgelerden daha yiksek bulunmustur (p<0.008). Marmara bolgesi mentlerinin C vitamini icerigi de Dogu-Glineydogu ve
I¢ Anadolu bolgelerinden daha yiiksek bulunmustur (p<0.008). Karadeniz bélgesinin meniilerin kalsiyum igerigi ise Dogu-
Giineydogu, I¢ Anadolu, Akdeniz ve Marmara bélgelerinden daha yiiksek cikmustir (p<0.008). Ege bolgesinin meniilerine
bakildiginda da demir igeriginin Dogu-Giineydogu, i¢ Anadolu, Akdeniz ve Marmara bélgelerinden daha yiiksek oldugu
bulunmustur (p<0.008).

Sonug: Cocuklarin beslenmesi, bu dénemde 6zellikle anaokullarinin etkisiyle énem tasir. Bu nedenle toplumun kiltirtine
uygun olarak hazirlanan Toplu Beslenme Sistemleri (Toplu Tuketim Yerleri) icin Ulusal Meni Planlama ve Uygulama
Rehberi’nin yayginlastirilmasinin ve bu tarz ¢alismalarla uygulamanin takip edilmesinin iilke genelinde biiyuk bir sorunun

coziimune katki saglayacag1 dustinilmektedir.

Anahtar kelimeler: Anaokulu meniileri, cocuk beslenmesi, menii degerlendirmesi, mendii yeterliligi, sagliklt mentiler

INTRODUCTION

Kindergartens, which are the first places where
children start to spend a long time outside of the home
with their peers, are environments where they can
observe habits different from the habits’ they have
acquired at home for the first time. Considering that
children spend at least nine months of the year, 4-8
hours a day in the kindergarten, the habits they will
adopt here will significantly affect the child’s future
life (1-3). Menus offered to kindergartens’ children,
covering the 3-5 age group, where the foundations
of healthy eating habits are laid, should be of high
quality to meet the physiological needs of children
and should be prepared by a professional person (4).

The irregular eating tendency is common in
children in this age group, as the diet is not well
established yet. Since the stomach capacities of
the children is small, they usually need to be fed
at frequent intervals. Consumption of three main
meals is absolutely recommended to ensure regular
metabolism. However, due to the irregular eating
habits seen in children in this age group and the
tendency to consume less food at meals, main meals
should definitely be supported with snacks. Thus, it
is recommended to have two main meals and at least
one snack in kindergartens (5) to gain both meal and
healthy eating habits for children.

In some countries, there are government policies
and guidelines regarding the food quality and
nutritional value of the menus to be given in school
and kindergarten menus. This is of considerable
importance in terms of standardizing the content
of kindergartens menus (2,6). However, in different
regions of Turkiye, it seems to be different levels of
proficiency and quantity of applications and different
approaches are applied in public and private
kindergartens. Hence, National Menu Planning and
Implementation Guide, which includes the menu
principles to be applied in Kkindergartens, was
published in 2020 by the Republic of Turkiye Ministry
of Health (7).

There are few international studies investigating
the foods offered in childcare services. These studies
identified important areas where the menus did not
comply with national nutrition guidelines; mostly by
providing too much energy, too much salt/sodium,
and not enough vegetables, protein-rich foods, and
cereals particularly wholegrains (8-10). This study
is the most comprehensive study in the literature
examining kindergarten menus according to their
nutritional values in Turkiye. In this study it is aimed
to evaluate the menus of kindergartens in terms of
quantity. It is expected that the results of this study,
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which reveals the situation before the entry into force
of the national guide, will once again reveal the need
for information and supervision on this issue.

MATERIAL AND METHOD

Monthly autumn menus of private kindergartens
served for weekdays in Turkiye’s seven geographical
regions were examined and totally 147 menus
consisted of breakfast-lunch or breakfast-lunch-
afternoon meals were included in the study. The study
was carried out by considering the menu samples
published by the schools on the internet. This study was
not conducted on humans, but was a study conducted
on menu lists. For this reason, ethics committee or
ethical commission approval was not received for
the article. As a result of the preliminary research on
the internet, schools that publish their menus on the
internetwere determined. While allkindergartens that
published their menus on the internet were included
in the study, the kindergartens that did not publish
them were not included in the study. The geographical
regions where the detected schools are located were
determined. A similar number of kindergarten menus
from each region was tried to be included in the study.
However, since there could not be enough menus
from the East and Southeast Anatolian regions, these
two regions were examined together. The selection
of schools included in the study was carried out
randomly. In the selection of the menus in the regions,
a homogeneous distribution was not made according
to the provinces. One-month menus obtained from a
total of 147 schools were included in the study. Menus
of kindergartens consisted of three or four dishes

for both breakfast and lunch. The distribution of
kindergartens by regions included in this study is as
shown in Table 1.

In this study, the energy and nutrient contents of
the menus were calculated using “standard recipes
for institutions” in the Nutrition Information System
(Beslenme Bilgi Sistemi-BeBiS) Program (8.0) Turkish
Version for Windows. Each menu was evaluated
on a meal basis. Dietary Reference Intakes (DRI)
values according to the age shown in Tiirkiye
Dietary Guidelines-2015 (Turkiye Beslenme Rehberi-
TUBER-2015) were used in the calculation of nutrient
adequacy status. The requirement reference values
are based on 3-5 years of age specified in TUBER. In
requirement calculations, the average of the nutrient
value that the two sexes should take was taken (5).
During the evaluation, the requirement to meet
3/5 of the daily needs was considered in full-time
kindergartens. In the evaluation of meals, 1/5 of the
daily needs were taken for breakfast and 2/5 for lunch
(11). Snacks were not taken into account, as there
was no recommended reference level of coverage in
meal-based assessments. However, in cases where the
whole day spent in kindergartens is evaluated, snacks
are also included in the calculation.

Statistical Analysis

The data obtained was evaluated in SPSS 15.0 statistical
package program. Kruskal Wallis Variance analysis
was applied to investigate whether there was a
difference in the amount of macro and micronutrients
in the kindergartens depending on regions. In cases
where significance was determined, the Mann-

Table 1. Distribution of schools included in the study by regions

Total number of Number of schools

Number of schools = Number of schools serving

Regions schools included in the study serving breakfast-lunch breakfast-lunch-afternoon
Mediterranean 21 10 11
Aegean 24 15 9
East-Southeast Anatolia 24 14 10
Central Anatolia 27 20 7
Black Sea 33 15 18
Marmara 18 2 16
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Whitney U test with Bonferroni correction was
used to investigate the source of this significance. In
determining the level of significance, 95% confidence
was used limited. In the data where the Bonferroni
Corrected Mann-Whitney U Test was applied, p <0.008
(0.05/6 = 0.0083) was used as there were six variables
in determining the level of significance.

RESULTS

The energy and nutrient content of the menus
according to meals are shown in Table 2. The energy
content of the breakfast, lunch and snacks was
311.4+106.0 kcal, 377.8+111.5 kcal and 195.3+92.6
kcal, respectively. The average protein contents
were found 10.3+4.3 g for breakfast, 13.4+5.2 g for
lunch, and 4.1+2.9 g for the snack while the average
percentage values of fat from energy was 44.4+11.9%
for breakfast, 35.8+8.2% for lunch and 31.8+16.9% for
afternoon snack.

It has been determined that some nutrients provided

Table 2. Energy and nutrient contents of the menus (n:147)

Energy and Breakfast Lunch Snack
Nutrients X:SD X:SD X+SD
Energy (kcal) 311.4+106.0 377.8+111.5 195.3+92.6
Protein (g) 10.3+4.3 13.4+5.2 4.1+2.9
Protein (%) 13.6+3.7 14.6+4.4 8.5+3.9
Fat (8) 15.9+7.3 15.2+5.7 7.3+5.2
Fat (%) 44.4+11.9 35.848.2 31.8416.9
Saturated fat (g) 7.1£3.9 5.2+2.2 2.9+2.4
Saturated fat (E%) 19.7+7.2 12.5+3.9 12.6+7.9
Carbohydrate (g) 31.3£12.9  45.9+17.9 27.5+14.2
Carbohydrate (%) 41.9+12.6 49.6+8.9 59.7+18.1
Fiber (g) 1.9+0.9 4.7+2.2 1.7+1.4
Calcium(mg) 167.6+124.7 104.2+64.2 66.7+77.1
Iron (mg) 1.3£0.5 2.3+1.0 0.9+0.6
Folic acid (mcg) 47.5+17.9 67.2+32.1 16.2+12.9
Zinc (mg) 1.31+0.5 1.9+0.7 0.6:0.4
Vitamin A (mcg) 194.4+183.5 233.0+283.4 77.4+118.7
Vitamin C (mg) 7.8+10.8 21.6+21.1 10.2+£13.9
Sodium (mg) 442.38+40.6 190.32+41.4 88.97+12.1
Added sugar (g) 3.845.1 3.3+6.3 8.3+8.3
Added sugar (E%) 4.7+6.4 3.2+5.6 16.0£13.6

with breakfast are higher than the recommended
levels like for protein (332.2%), folic acid (169.6%) and
vitamin A (324.0%) while the levels of other nutrients
were adequate. Especially fat intake and energy
percentage coming from fat was found higher than the
recommended levels (Table 2). Regarding the lunch
meal, it was found that protein (215.8%), vitamin A
(194.2%) and vitamin C (180.0%) was higher than the
recommended levels while the amount of calcium
(32.6%) was found inadequate (Table 2). For both
meals, the total amount of calcium (56.6%) provided
was inadequate, whereas protein (217.4%), folic acid
(136.5%), vitamin A (237.4%) and vitamin C (163.3%)
exceeded recommended levels (Table 3).

The distribution of the amount of nutrients adequacy
of breakfast, lunch and snacks according to regions
were indicated in Table 4. The statistical differences
between the regions based on nutrients are plotted on
the Table 4.

DISCUSSION

The preschool period is the time when the foundation
of eating habits is laid, as is the case with many other
practices, and children’s diets develop at this age in
relation to the foods they offered (5). At this stage,
kindergartens’ menus are of considerable significance.
It is the most important issue that the menus to be
prepared in kindergartens meet the energy and
nutrients need of children according to their ages,
depending on the time spent in the kindergarten.
This study is the most comprehensive study in the
literature examining kindergarten menus according
to their nutritional values in Turkiye. The findings
obtained in this study show that there is no deficiency
concerning energy and nutrients in the breakfast
menus; however, the levels of the menus served for
lunch is insufficient to meet the daily targeted calcium
requirements. Similar results were found in other
studies conducted in different countries and Tirkiye
(3,12-14). Micronutrients, especially calcium, are
essential for children in this age group. Bone, tooth,
muscle, brain and nervous system, circulatory system
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Tablo 3. Percentage (%) distributions of main meals to meet the targeted needs (n:147)

Breakfast Lunch Total
Nutrients Target Target Target
Recommended Adequency (%) Recommended Adequency (%) Recommended Adequency (%)
Value Value Value

Energy (kcal) 240 129.7 480 78.7 720 95.7
Protein (%) 5-20 - 5-20 - 5-20 -
Protein (g) 2.58-3.63 332.2 5.16-7.26 215.8 7.74-10.9 217.4
Fat (%) 20-35 - 20-35 - 20-35 -
Saturated Fat (g) As little as - As little as - As little as -

possible possible possible
Saturated fat (E%) As little as - As little as - As little as -

possible possible possible
Carbohydrate (%) 45-60 - 45-60 - 45-60 -
Carbohydrate (g) 26 120.4 52 88.3 78 98.9
Fiber (g) 2.8 67.8 5.6 83.9 8.4 78.6
Calcium(mg) 160 104.7 320 32.6 480 56.6
Iron (mg) 14 92.8 2.8 82.1 4.2 85.7
Folic acid (mcg) 28 169.6 56 120.0 84 136.5
Zinc (mg) 1.1 118.2 2.2 86.4 33 96.9
Vitamin A (mcg) 60 324.0 120 194.2 180 2374
Vitamin C (mg) 6 130.0 12 180.0 18 163.3
Sodium (mg) 300-380 130.1 600-760 27.9 900-1140 62,0
Added sugar (g) <%10 4.9 <%10 3.5 <%10 8.2
Added sugar (E%) Less than 10% of - Less than 10% of - Less than 10% of -

energy energy energy

*1/5 of daily requirements for breakfast meal and 2/5 for lunch were taken. For the total, 3/5 of the daily requirement was taken, and snacks are not included in

the calculations.

and other organs need foods with high nutrient
content to grow and develop (5). The richest sources
concerning calcium intake with foods are mainly milk
and dairy products. Thus, it is significant to include
milk and dairy products in the menus of this age
group every day concerning especially calcium, and
also protein and vitamin B2 intakes.

One of the major public health problems in Tirkiye
is iron-deficiency anemia. Each age group in Tiirkiye,
especially 0-5 age group children, school-age children
and adolescents, pregnant and lactating women, are
important risk groups (15). It is determined that the
amount of iron provided by the menus was 35.7% of
the recommended values for catering services. In one
study investigating the dietary intake of children aged
3-6years,itwas observed that theirironintake was met
at 74-84% by catering services (16). Similarly, in a study

conducted on children aged 2-5 years, mean daily iron
intake was 10 mg (8). Inadequate consumption of iron
may cause iron-deficiency anemia, as well as major
health problems ranging from weakness, exhaustion,
and immune system disorders. Dietary iron sources
are red meat and products, chicken, enriched grain
products, dark green leafy vegetables, and dried fruits
(5). Although plant-based foods are shown as a source
of iron, their bioavailability in the body is lower than
animal-based foods, and low consumption of animal-
based foods may cause iron deficiency (5). Therefore,
it is important to provide an adequate amount of
animal foods in the diet of children for the prevention
of iron deficiency.

High sodium intake mainly acts on blood pressure
and forms the basis of cardiovascular problems and
kidney diseases in adulthood. Reducing sodium intake
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to the average by 42 mmol results in a 3.23 mmHg
decrease in systolic blood pressure (17). It is stated
that limiting salt intake to 5 g per day is an effective
threshold value in preventing cardiovascular diseases
(18). In this study, it is seen that sodium intake is
normal in the distribution of the menus according to
the meals. However, the amount of salt added to the
menus was not calculated in this study. The amount
of sodium indicated is the amount that comes from
food. In fact, the most important source of sodium is
salt. Therefore, controlling the amount of salt added
to the food is of great importance. There are studies
stating that salt intake is very high in school and
kindergartens’ menus (14,19). As in Turkiye the daily
salt consumption per person is between 10.2 (15) - 15
grams (SALTURK) (20), especially in preschool and
school age children, reducing the amount of salt in
the standard recipes will be an important practice in
reducing intake for this age group. In Tiirkiye, which is
an upper-middle income country, cardiovascular risk
is high and hypertension is prevalent. Unfortunately,
the daily salt intake was found 14.8+5.4 g and the main
source of salt intake was from bread (34%), followed
by salt added during food preparation (30%) and salt
intake from processed foods (21%) (20). Currently, the
Republic of Turkiye Ministry of Health has announced
the second term of the action plan covering the years
2017-2021. It is very clear that reducing the use
of salt in food preparation via standard recipes is
crucial to reduce the intake (21). This aim was also
supported by the Salt Reduction Guide published by
the Republic of Tirkiye Ministry of Health. In this
guide, salt reduction studies in bread, pastrami, red
pepper, tomato paste, olives and cheese in Tlrkiye are
explained and the food sector is encouraged to reduce
salt in more products (22).

Another issue that is as important as meeting the
nutritional needs of kindergarten children is the
balanced intake of nutrients. In Tirkiye, according
to Turkiye Dietary Guidelines (5), for preschool
children, 45-60% of daily energy intake should come
from carbohydrates, 5-20% from proteins and 20-
35% from fats. In a study conducted in three schools

in Turkiye, the energy ratios from the fat (36.3%,
36.4%, 45.85%) presented in the menus were above
the TUBER reference ranges and the energy levels
from carbohydrates in the menus were below the
desired range (40.2%) in one school (3). According to
TBSA 2010 data, girls between the ages of 2 and 5 in
Tirkiye receive an average of 1190 kcal per day, and
boys receive 1253 kcal per day. Girls get 51.4% of their
energy and boys get 50.3% from carbohydrates. The
rate of energy coming from protein is 13.0% in boys
and 12.9% in girls. In the 2-5 age group, the rate of
energy coming from fat is 36.6% in boys and 35.8%
in girls (23). In a meta-analysis study in Poland, the
energy intake of 2095 children in the preschool
period was 47% higher than the recommended level
and their carbohydrate intake was 24% above the
recommended level (24). In this study, it is seen that
the protein amounts of the menus are quite high. On
the other hand, an important component of a balanced
diet is the amount of fat consumed at meals. When the
fat percentage of the menus is examined in the study, it
is seen that it is over 30% in all meals. However, as the
type of fat consumed, it is seen that the saturated fat is
below the 10% limit (25). Since dietitians/nutritionists
receive professional training in planning adequate
and balanced menus for the protection of health
and continuity of development specific to each age
group, it is necessary to get support from a dietitian/
nutritionist in the preparation of kindergarten menus
with the desired balanced pattern (11).

Oneoftheimportantnutritional problemsin childhood
is the consumption of added sugar and excess sugar
consumption starts from early and kindergarten age
(26,27). Considering this study, this may be the reason
why the consumption of added sugar in meals and
total is lower than 10% of the energy as suggested.
However, most studies have shown high consumption
of sweets and sugars in children of this age group
(1,28). According to TBSA 2010 data, products such
as jam are given to children at 9.1 months, honey at
10.1 months, chocolate and wafers at 11.7 months
of age. It is stated that products such as chocolate
and wafers are mostly consumed by children in
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the Mediterranean Region and east of the Marmara
Region (23). In a study where 778 kindergartens
menus were examined, the findings showed that the
sucrose content of the menus constituted 7-11.3%
of the energy (29). In a study examining the 10-day
menu average of 706 nursery students, 25.9-61.8% of
the students included sugary compotes in their diets
(30). Added sugar consumption is known to be related
to many chronic diseases, especially cardiovascular
diseases, obesity and diabetes (31). In addition, high
sugar consumption has been associated with an
increased blood pressure in both children and adults.
At this point, it has been shown that reducing fructose,
which is one of the most important sources of added
sugar, can improve blood pressure by lowering uric
acid (32). Another disease in which the effects of the
relationship between uric acid and fructose are seen
is diabetes. Fructose is metabolized in the liver and
there is an increase in uric acid level at this time. An
increase in the amount of uric acid is associated with
increased oxidative stress, insulin resistance and
inflammatory processes of liver cells. As a result, the
risk of diabetes and fatty liver disease increases (33).

Turkiye is composed of seven zones with different
dietary habits. Especially the climate and the variety
of vegetables and fruits grown affect the eating habits
of that region. Traditions, customs, habits, economic
resources, food and cooking methods of the regions
form the basis of these differences. Differences in
food preferences seen locally in these regions are
also reflected in the kindergarten and school menus.
Southeastern Anatolia Region is a region known for
its meat dishes and pitas. The intense use of spices
in these dishes draws attention. The general dietary
habits in the Mediterranean Region are based on
cereals, olive oil, vegetables and fruits, seafood
and dairy products. The food culture of the Aegean
region is generally focused on olive oil dishes and
fish and fruit consumption (34). In a study conducted
across Turkiye, there is more fruit and vegetable
consumption in the Mediterranean and the Aegean
region (15). Fish, corn, meals made from corn flour,
black cabbage, fresh and dried beans, potatoes, rice

are the most consumed foods in the Black Sea Region.
While intensive grain consumption is observed in
the Central Anatolia Region, a rather mixed diet is
observed in the Marmara Region (34). In the evaluation
of the menus in this study according to the regions,
this situation can be seen as the reason why the ratio
of vitamin C, fiber and folic acid, which is the most
important source of fruits and vegetables, are higher
than other regions. The lowest meat consumption
was seen in the Mediterranean Region, where the
Mediterranean type of diet is most common. In this
case, due to the current nutritional culture, the level
of meeting the protein needs of the menus was the
lowest in the Mediterranean Region.

Study Limitations

It is thought that this study is important for evaluating
the current situation of the menus applied in
kindergartens in Turkiye. Similar studies should be
repeated at certain periods and the progress of the
current situation should be followed. It is also thought
that it would be beneficial to conduct such studies in
parallel with the current nutritional status studies in
the country. One of the limitations of the study is that
it was conducted only on kindergartens that private
and public their menus on the internet. At this point,
changes may have been made at the last moment
in the menus published on the internet. Another
limitation is that the study is conducted according
to geographical region distinctions. Nomenclature
of Territorial Units for Statistics (NUTS) could also
be used to examine the differences. The fact that the
study was conducted only for the autumn semester
can be cited as one of its limitations. In addition, the
amount of salt added to the meals is not included
in the calculation in the evaluation of the menus.
Therefore, the salt and sodium contents of the menus
could not be determined effectively. However, the
most important limitation of this study is that it has
not been compared with the examples in the world.
In future studies, the current situation of Tirkiye
should be revealed by making comparisons with the
kindergartens’ menus in the world.
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It is important to meet the requirements in evaluating
menu competencies. However, it should be evaluated
that menus offered above requirements may also
have negative effects. In Turkiye, it is envisaged to
prepare a guide to make school menus healthier in
the fight against obesity within Healthy Nutrition
and Active Life Action Plan. In October 2020, the
National Menu Planning and Implementation Guide
for Institutional Food Service (Mass Consumption
Locations) was published (7). The menu planning
guide defines the menu requirements separately for
many groups, including this age group of children. It
is thought that this study is very useful to determine
the suitability of the menus within the limitations
specified in the guide. In addition, conducting similar
further studies will be beneficial for the applicability
and effectiveness of the guideline.
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