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Background and Objectives: This study aimed to investigate the nutritional quality and patterns of lunch menus 
provided by child care centers in South Korea and Japan. Methods and Study Design: The weekly lunch menus 
from Monday to Saturday that child care centers provided in November 2014 in South Korea and Japan were ana-
lyzed. For Korea, a total of 72 meals provided by 12 centers in Seoul were analyzed by referring to the homepage 
of the Center for Children’s Foodservice Management, which serviced menus for child care centers. For Japan, a 
total of 30 meals provided by 5 child care centers in Tokyo were analyzed. Nutrient content and pattern in lunch 
menus were evaluated. Results: The lunch menus in Korea and Japan provided 359.5 kcal (25.7% of the estimat-
ed energy requirement) and 376.3 kcal (29.5% of the estimated energy requirement), respectively. ‘Rice + Soup + 
Main dish + Side dish I + Side dish II’ were provided in 66.7% of meals in Korea, while various patterns with 
rice and soup as their bases were provided in Japan. Conclusions: The lunch menus of child care centers in Korea 
and Japan provide similar amounts of energy, protein, carbohydrate, vitamin A, calcium, and other nutrients. 
However, there were significant differences in the lunch menu patterns in Korea and Japan. This study provides 
information about the nutritional content and pattern of lunch menus at child care centers in Asian countries with 
rice as a staple food. 
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INTRODUCTION 
Children increasingly eat meals in child care centers, ow-
ing to changes in social structure. In South Korea, as of 
December 2014, 43,770 child care centers were in opera-
tion, and provided care for about 1.5 million children and 
toddlers, corresponding to one-third of all children in 
South Korea.1 In Japan, as of April 2014, 24,425 child 
care centers provided care for about 2.27 million children 
and toddlers, corresponding to 35.9% of all children in 
Japan.2  

In South Korea, the government enacted the Infant 
Care Act in 1991 to regulate child-care centers. In 2004, a 
revision of the Infant Care Act3 added food service man-
agement to the regulation of child care centers. Therefore, 
systematic management of food service in child care cen-
ters has only been operational in South Korea for about 
10 years. In contrast, the Japanese government enacted 
the Child Welfare Act to regulate child care centers in 
1947,4 and added standards for food service in 1948.5 
Japan has managed food service in child care centers for 
more than 50 years longer than South Korea.  

Food service in child care centers should provide lunch 
menus that meet nutritional requirements for appropriate 
growth. In South Korea, the Guidelines for Child Care 
Centers state that food service should be provided for 
children in all-day classes, with lunch and snacks in the 
morning and afternoon.6 Japan provides lunch according 
to the Child Care Guidelines for Child Care Centers. In  

 
 
contrast to South Korea, the number of snacks in child 
care centers differs depending on the ages of the children. 
Food service provides 1-2-year-old children with lunch 
and two snacks per day, and 3-5-year-old children are 
provided with lunch and 1 afternoon snack per day.7  

The provisions of Article 10 regarding enforcement and 
regulation of the Infant Care Act in South Korea include 
employment standards for dietitians and cooks.3 A center 
that provides care for at least 100 children should employ 
a dietitian; if a center is unable to employ a dietitian, a 
maximum of 5 centers can share a dietitian. In addition, 
centers that provide care for 40–80 children should em-
ploy a cook, and an additional cook should be added for 
every 80 children. 

To support food service management in centers that are 
not required to employ dietitians because they provide 
care for less than 100 children, the Special Act on Safety 
Control of Children’s Dietary was enacted in 2008,8 and 
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the Center for Children’s Foodservice Management was 
established in 2011. These Centers for Children’s Food-
service Management support nutritional management in 
child care centers, and provide menus appropriate for 
children according to the Dietary Reference Intake for 
Koreans.  

The Child Welfare Act in Japan provides standards re-
garding food service management in child care centers, 
including employment standards for cooks.5 Child-care 
centers in Japan should have 1 cook for up to 45 children, 
2 cooks for up to 150 children, and 3 cooks for 151 or 
more children. However, the act does not provide em-
ployment standards for dietitians in child care centers. 
There is no independent governmental agency for support 
of food service management in child care centers in Japan, 
but some local governments hire dietitians who provide 
regional child care centers with lunch menu planning. 
Centers without dietitians rely on lunch menu planned by 
dietitians hired by local governments.  

There are two guidelines related to food service and nu-
tritional management in child care centers in South Korea: 
the child care operation guidelines that regulate food ser-
vice have been published annually in part by the Ministry 
of Health and Welfare since 1999,6 and a food service 
operation manual for child care centers was published in 
2010.9 Japan has also published food service guidelines 
for child care centers,7 similar to those in South Korea. 

As the proportion of children using child care centers 
and the time that children spend in such centers increases, 
menus have become increasingly important to help pro-
vide adequate nutritional intake. Accordingly, Korea has 
supported child care centers by establishing separate insti-
tutions to oversee nutrition management and meals. Japan 
has a long history of regulating nutrition and meals in 
child care centers, and other countries may benefit from 
the data that Korea and Japan have accrued regarding 
nutrition and meal management. 

In Korea, one study investigated the amounts of nutri-
ents in lunches through analysis of child care center men-
us and compared these values with the actual nutrient 
intake by children.10 Another study investigated the mean 
intake of lunches, including rice, soup, and side dishes 
such as stir-fried foods, fried foods, and fruit.11 In Japan, 
one study investigated the daily nutrition and food group 
intake in child care centers in 2015.12  

Korea and Japan have similar food cultures, with rice 
as a dietary staple, and main and side dishes are eaten 
with rice. However, there have been few reports on the 
menus or nutritional information for meals provided to 
children in child care centers. The results of this study 
will provide East Asian countries and others with data on 
nutrition and meal management in child care centers in 
Korea and Japan. As Korea and Japan have developed 
advanced policies to regulate child care center meals, the 
data can be used to establish similar policies in other 
countries.  

Thus, this study aimed to investigate lunch menu nutri-
tional value and patterns in child care centers in South 
Korea and Japan. This study also compared the lunch 
menus in child care centers in South Korea and Japan, as 
these countries have similar food cultures based on rice as 
a staple food. 

METHODS 
Data collection 
This study collected and analyzed data on lunch menus in 
child care centers in South Korea and Japan. In 2014, 12 
of 25 boroughs in Seoul had Centers for Children’s Food-
service Management, we collected lunch menu infor-
mation from the websites of all 12 centers. For Japan, we 
requested data from the Tokyo city government about the 
lunch menus that are provided by the 23 boroughs, and 
conducted an analysis of lunch menus in the 5 boroughs 
that responded to the request. 

In Korea, 72 meals from a week (Monday to Saturday) 
were selected from among monthly menus of the 12 Cen-
ters for Children’s Foodservice Management (CCFSM) in 
Seoul, and 30 meals from 5 boroughs in Tokyo were se-
lected. In addition, 66 lunch menus from 11 CCFSMs in 
Seoul and 30 lunch menus from 5 boroughs in Tokyo that 
provided recipes were used for nutrient analysis. The 
study protocol was reviewed and approved by the Institu-
tional Review Board of Honam University (1041223-
201609-HR-025). 

 
Nutrient analysis 
The nutrients recommended for food service in Korean 
schools13 were analyzed; these include energy, proteins, 
vitamin A, vitamin C, thiamine, riboflavin, calcium, and 
iron. The programs used for this analysis were Can-pro 
3.0 provided by the Korean Nutrition Society for data 
from Korea,14 and the food component data base from the 
Ministry of Education, Culture, Sports, Science and 
Technology for data from Japan.15 

In addition, nutrient content and proportions of energy 
provided by carbohydrate, protein, and fat in the lunch 
menu recipes were evaluated. Energy and nutrient intakes 
as a percentage of recommended dietary allowance for 3-
5-year-old children were analyzed. In Korea, the Dietary 
Reference Intake for Koreans16 was used, and the Dietary 
Reference Intake for Japanese17 was used for the lunch 
menus in Japan. Since the values for energy and calcium 
nutrient intake standards for Japanese were different for 
3-5-year-old boys and girls, mean values were used for 
analysis.  

 
Menu pattern analysis 
The number of lunch menu items and menu patterns, and 
food group patterns were analyzed. The number of menu 
items was calculated according to the names listed in 
lunch menus. Lunch menu patterns were determined for 
combinations of menu items. A lunch menu that included 
rice, soup, a main dish, and two side dishes was described 
as ‘Rice + Soup + Main dish + Side dish I + Side dish II’. 

Food group analysis was performed using patterns and 
scores. The food group pattern was 6-digit codes with G, 
M, V, F, D, and O. The oil used in seasoning was exclud-
ed from the food group code. If all five food groups 
(grains, meats/fish/eggs/beans, vegetables, fruits, and 
milk including milk products) were included in a menu, 
the food group pattern code was presented as G + M + V 
+ F + D. However, if only grains, meats/fish/eggs/beans, 
and vegetables were included in a menu, the food group 
pattern code was presented as G + M + V. For scoring, 1 
point was added for each food group; thus, inclusion of  
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all food groups resulted in a score of 5 points.  
 

Statistical analysis 
All data were analyzed using SPSS v. 19. All data were 
subjected to descriptive statistics analysis. The chi-square 
test and t-test were used to identify significant differences 
between Korea and Japan. 
 
RESULTS 
Lunch menu nutrient analysis  
Energy and nutrient intake  
Data for nutrient content and energy proportions provided 
by carbohydrate, protein, and fat in the lunch menus were 
presented in Table 1. Lunch menus in Korea and Japan 
provided 359.5 kcal and 376.3 kcal of energy, and 14.9 g 
and 14.8 g of protein, respectively.  

The amounts of fat (p<0.05), vitamin C (p<0.001), and 
iron (p<0.001) were significantly different between the 
two countries. Compared to Japan, lunches in Korea de-
rived a higher proportion of energy from carbohydrate 
and protein, and a lower proportion from fat. There were 
significant differences in the carbohydrate (p<0.001) and 
fat (p<0.01) energy proportions, but not for the protein 
energy proportion.  
 
 
Energy and nutrients as percentages of the recom-
mended intake 
The percentages of recommended intake provided by 
lunch menus in Korea and Japan were presented in Table 

2, which showed significant differences for energy 
(p<0.001), protein (p<0.01), vitamin C (p<0.001), and 
iron (p<0.05). Lunch menus in Korea met the following 
percentages of the daily requirements: 25.7% of energy, 
74.6% of protein, 45.6% of vitamin C, and 43.5% of iron, 
whereas corresponding values in Japan were 29.5%, 
59.3%, 90.2%, and 35.3%, respectively. Lunch menus 
provided 17.9% and 16.1% of the recommended calcium 
intake in Korea and Japan, respectively.  
 
Lunch menu pattern analysis 
Number of menu items 
In term of the analysis regarding the number of lunch 
menu items in Korea and Japan, it was shown a signifi-
cant difference between the countries (p<0.001). In Korea, 
five items appeared on 70.8% of menus; in Japan, four 
and five items appeared on 43.3% and 30.0% of menus, 
respectively. The maximum number of menu items was 
five in Korea, whereas 10% of lunch menus provided six 
items in Japan. 
 
Menu patterns  
Lunch menu patterns were presented in Table 3, which 
showed a significant difference between the two countries 
(p<0.001). The most common pattern in Korea was ‘Rice 
+ Soup + Main Dish + Side Dish I + Side Dish II’, ac-
counting for 66.7% of patterns. In contrast, 23.3% of 
menu patterns in Japan included ‘Rice + Soup + Main 
Dish + Side Dish I’. The pattern of ‘Rice + Soup + Main 
Dish + Side Dish I + Side Dish II + Dessert’ and  ‘Rice + 

Table 1. Energy and nutrient intake based on lunch menus in child care centers in Korea and Japan (mean±SD) 
 
Energy & nutrient Korea (n=66) Japan (n=30) t value 
Energy (kcal) 359.5±59.9 376.3±39.0 1.406 

Carbohydrate % of energy 63.4±7.9 58.2±8.7 -2.890** 
Protein % of energy 16.4±4.0 15.9±3.1 -0.702 
Fat % of energy 20.2±7.0 24.3±8.3 2.525* 

Protein (g) 14.9±4.8 14.8±2.9 -0.098 
Fat (g) 8.4±3.9 10.3±3.9 2.210* 
Carbohydrate (g) 56.1±6.6 54.6±9.0 -0.912 
Vitamin A (gRE) 171.4±126.0 337.6±902.8 1.473 
Vitamin C (mg) 18.2±8.5 40.6±20.6 5.721*** 
Thiamine (mg) 0.3±0.1 0.3±0.2 1.629 
Riboflavin (mg) 0.2±0.1 0.3±0.4 1.998 
Calcium (mg) 107.5±70.4 92.5±34.5 -1.107 
Iron (mg) 3.0±0.9 1.9±0.8 -5.825*** 
 
*p<0.05, **p<0.01, ***p<0.001. 
 
 
Table 2. Energy and nutrient intake based on lunch menus as a percentage of estimated energy requirement and rec-
ommended intake in Korea and Japan (mean±SD) 
 
Energy & nutrient Korea (n=66)  Japan (n=30) t value 
Energy (kcal) 1400† 25.7±4.3  1,275†‡ 29.5±3.1 4.418*** 
Protein (g) 20 74.6±24.2  25 59.3±11.7 -3.285** 
Vitamin A (g RE) 300 57.1±42.0  450 75.0±200.6 0.695 
Vitamin C (mg) 40 45.6±21.3  45 90.2±45.8 6.533*** 
Thiamine (mg) 0.5 49.4±17.6  0.7 43.0±33.4 -1.245 
Riboflavin (mg) 0.7 27.5±10.7  0.8 35.8±45.8 1.397 
Calcium (mg) 600 17.9±11.7  575 16.1±6.0 -0.807 
Iron (mg) 7 43.5±12.6  5.5 35.3±14.6 -2.802* 
 
†Dietary Reference Intakes for Koreans and Japanese. 
‡1,300 kcal for 3-5-year-old boys, 1,250 kcal for 3-5-year-old girls, average of the values for 3-5-year-old boys and girls. 
*p<0.05, **p<0.01, ***p<0.001. 
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Soup + Main Dish + Side Dish I + Dessert’ appeared in 
Japan. 
 
Food group patterns  
The food group patterns in lunch menus were analyzed 
(Figure 1). The pattern with ‘grains + 
meats/fish/eggs/beans + vegetables (G + M + V)’ ac-
counted for 86.1% in Korea. In contrast, the patterns with 
‘grains + meats/fish/eggs/beans + vegetables + fruit (G + 
M + V + F)’ and ‘grains + meats/fish/eggs/beans + vege-
tables (G + M + V)’ accounted for 50.0% and 46.7%, 
respectively, in Japan; there was a significant difference 
in the food group pattern between the two countries 
(p<0.001). Mean food group scores in Korea and Japan 
were 3.07 and 3.53 out of 5 points, respectively, which 
was significantly different (p<0.001), indicating that 
lunch menus in Japan was more varied than in Korea. 
 
DISCUSSION 
We analyzed nutritional information for lunch menus 
provided by child care centers in Korea and Japan, as 
representative countries of East Asia. According to the 
analysis, the average energy amounts provided for Kore-
an and Japanese children were 359.5 kcal and 376.3 kcal, 
respectively. A study in Japan12 analyzed the total daily 
intake by children; the actual total energy intake was 
1,349 kcal, of which 387 kcal (28.7%) was provided by 
lunch, similar to the results of this study. When planning 
a lunch menu, Korea recommends that child care centers 

provide 25-30% of estimated energy requirement as lunch 
and that 3-5-year-old children should receive 350-420 
kcal.9 Thus, Korean child care centers lunch menus seem 
to provide the adequate amount of nutrition. However, in 
a study of Korea, the actual amount of food consumed by 
the children was 253.9 kcal from a study,11 which was 
different from the results of this study.  

Since the lunch menus are planned for proper children 
growth and development, correct nutritional management 
is only possible when children eat in accordance with the 
suggested diets. Therefore, child care centers should im-
plement instruction during meals time to encourage chil-
dren to consume proper amounts of energy and nutrients 
for their age. 

The amount of vitamin C provided in Japan is 40.6 mg, 
which is significantly higher than that provided in Korea, 
estimated at 18.2 mg. While Japanese 3-5-year-old chil-
dren eat snack once between meals in the afternoon, Ko-
rean children eat snack twice between meals, According 
to a Korean study on menus of the morning and afternoon 
snack in child care center, the percentages of vegetables 
and fruits provided for a morning snack were 25.4% and 
32.9%, respectively, indicating that vitamin-rich foods are 
provided for a morning snack.18 Korean children eat 
vegetables and fruits with abundant vitamin C for the 
morning snack, thus compensating for the lower amount 
of vitamin C provided in lunch meals, compared to that in 
Japan. 

Korean and Japanese child care centers provide 25.7% 

Table 3. Lunch menu patterns in child care centers in Korea and Japan (n (%)) 
 
Menu pattern Korea (n=72) Japan (n=30) χ2 value 
Rice + Soup + Main Dish + Side Dish I + Side Dish II 48 (66.7) 3 (10.0)  

 
 

46.709*** 

Rice + Soup + Side Dish I 7 (9.7) 2 (6.7) 
Rice + Soup + Main Dish + Side Dish I 7 (9.7) 7 (23.3) 
Rice + Soup + Side Dish I + Side Dish II 4 (5.6) 0 (0.0) 
Rice + Soup + Main Dish + Side Dish I + Side Dish II + Dessert 0 (0.0) 3 (10.0) 
Rice + Soup + Main Dish + Side Dish I + Dessert 0 (0.0) 6 (20.0) 
Others† 6 (8.3) 9 (30.0) 
 
†Rice + Side Dish I, Rice + Side Dish I + Dessert, etc. 
***p<0.001.                                                                                                                                                                                                                    
 
 

 
Korea (n=72) 

 
Japan (n=30) 

 

Figure 1. Food group† patterns and dietary diversity scores of lunch menus provided by child care centers in Korea and Japan (%)***. † G: 
Grain, M: Meats/fish/eggs/beans, V: Vegetable, F: Fruit, D: Milk and dairy products, O: Oil. ***p<0.001. 
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and 29.5% of estimated energy requirement with lunch. 
Korea provided 74.6% and Japan provided 59.3% of the 
daily protein requirement, a significant difference. But 
there were no significant differences in the amount of 
energy and protein provided in lunch menus. The per-
centages of energy and protein were different because of 
difference in estimated energy requirements and recom-
mended intakes in Korea and Japan. Nutritional require-
ments for 3-5-year-old children were different in the two 
countries. The estimated energy requirement was 1,400 
kcal in Korea for both boys and girls,16 but this value was 
1,300 kcal for boys and 1,250 kcal for girls in Japan,17 
which is lower than the daily recommended amount in 
Korea. The daily requirement for protein was 20 g in Ko-
rea and 25 g in Japan. This difference was reflected in the 
percentages provided, resulting in a significant difference 
between the two countries.  

The highest number of lunch menu items in Korea was 
five, but was either four (43.3%) or five (30.0%) in Japan. 
In Japan, 10% of menus provided six items. In addition, 
66.7% of menus in Korea included ‘Rice + Soup + Main 
Dish + Side Dish I + Side Dish II’. On the other hand, 
Japan provided various menus with rice and soup as their 
bases, with selective addition of a main dish, side dish, or 
dessert. Since dessert was additionally provided for lunch, 
child care centers in Japan were able to provide six menu 
items.  

Most food groups (86.1%) included in lunch menus in 
Korea were grains, meats/fish/eggs/beans, and vegetables. 
In contrast, Japanese lunches also included fruit. Thus, 
the Japanese food group score was 3.53 points, which was 
higher than that in Korea (3.07 points). Since fruit was 
often provided as a morning snack in Korea, fruit was not 
included at lunch.18  

Sasaki et al12 showed that daily nutritional intake var-
ied among children, depending on their intake from food 
service at child care centers. Intake of protein, potassium, 
calcium, iron, vitamin A, vitamin B2, vitamin C, and die-
tary fiber was higher on days with food service in child 
care centers than on days without food service. With re-
gard to food groups, the intake of rice, beans, vegetables, 
fruit, mushrooms, seaweed, fish and shellfish, milk, and 
dairy products was significantly higher on days with 
menu in child care centers; this seemed to be due to the 
inclusion of fruits and vegetables in menus provided in 
Japan. The present study found that the lunch menus in 
child care centers in Korea and Japan were nutritionally 
planned, although the menu patterns provided were dif-
ferent. 

This study has two limitations. First of all, it is difficult 
to generalize the study results to all Korean and Japanese 
child care center lunches because the data used for analy-
sis were only collected from the capitals of the two coun-
tries, and data for only 5 of 23 boroughs were provided 
by the Tokyo city government. Secondary, the stated 
amount of nutrition provided might differ from the actual 
amount consumed by children because the amount used 
in the study was estimated from an analysis of the given 
lunch menu recipes. However, this study is meaningful in 
that no prior reports evaluated the lunch menus provided 
for children at Korean and Japanese child care centers. 
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