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Abstract

In this study, we attempted to analyze the status of meal nutritional management at daycare centers and
determine whether the need for improvement varies depending on their size. We divided into two groups
based on the size of foodservice facilities. If meals for more than 50 people are provided at a time, they are
classified as large-scale facilities (Large-scale group). If they are smaller, they are classified as small-scale
facilities (Small-scale group). Dietitians visited each daycare center and checked 5 categories and 14 items.
When comparing 5 categories, scores in the Small-scale group scored higher than those in the Large-scale
group for ‘Menu utilization’ category. As a result of comparing the detailed 14 items, the scores of ‘Indicate
dietary information’, ‘Use menus suitable for those who are eligible for meals’, and ‘Posting menus by age
in public places at foodservice facilities” were higher in the Small-scale group than in the Large-scale group.
As such, there are differences in meal nutritional management according to the size of children’s foodservice
facilities therefore, it was found that customized education and management were needed according to the
facilities’ size.

Keywords: Center for Children’s Foodservice Management, Children, Daycare center, Foodservice Facilities, Meal
Nutritional Management

1. INTRODUCTION

The function of childcare at home has weakened due to the expansion of mothers' social activities and the
increase in nuclear familyization [1]. As a result, free childcare policies have been implemented since 2012,
the use of daycare centers has increased [2], and various problems such as safety accidents and meal-related
problems at daycare centers have been revealed [1]. Since children who are enrolled in daycare centers are
basically provided with snacks and lunch, the meals provided by daycare centers are of high importance.
Eating habits in children have a great influence on the formation of their lifelong eating habits [3], which are
directly related to health and can not only affect future national competitiveness but also act as a factor in
forming a country's food culture. Therefore, it is necessary to help children form healthy eating habits in
various fields, including not only parents but also various institutions, educators, and health managers that
raise and care for them.

Recently, inappropriate amounts and quality meals were provided at daycare centers in the local area, as
the media reported [4]. Children must comply with appropriate meal distribution according to their age, and
failure to comply can lead to nutritional imbalance and a delay in growth and development [5]. Overall
matters related to the nutritional management of meals, such as nutritional quality problems and appropriate
meal distribution, are one of the unique tasks of dietitians. Therefore, for stable meals at children's
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foodservice facilities, it is necessary to hire dietitians [6]. In this regard, Article 10 of the Enforcement Rule
of the Child Care Act stipulates that daycare centers that care for more than 100 children should have one
dietitian [7]. In addition, in the case of fewer than 100 children, there is a legal basis for thorough meal
management at daycare centers by receiving support from the Center for Children’s Foodservice
Management (CCFM) under Article 21-2 of the Special Act on Safety Management of Children’s Dietary
Lifestyle [8].

When managing daycare centers at the CCFM, daycare centers are divided into small-scale foodservice
facilities and group foodservice facilities according to the guidelines, and dietitians visit each facility [9].
Group foodservice facility refers to a catering center that provides meals to more than 50 people at a time
pursuant to Article 2 of the Enforcement Decree of the Food Sanitation Act [10], and small-scale foodservice
facility is the case where meals are provided to a smaller number. Dietitians at the CCFM regularly visit
daycare centers to manage overall nutritional matters such as cooking, meal distribution, etc., and guide areas
that need to be improved. In this regard, there was a study showing that nutrition-specialized projects for
CCFM-managed daycare centers helped to form appropriate salinity in soups [11]. Also, increased menu
management and meal diversity at daycare centers supported by the CCFM were reported [12].

However, more accurate analysis and understanding of meal nutritional management in daycare centers
should be conducted for each community to which they belong. This is because securing operating expenses
and supplying food when operating daycare centers are greatly affected by the regulations and environmental
characteristics of the local governments to which daycare centers belong [13]. So far, there has been no
research on evaluating the level of nutritional management for meals provided by daycare centers in
Anyang-si, making it difficult to come up with an improvement plan for the shortcomings. Therefore,
through this study, we tried to analyze the status of meal nutritional management at daycare centers in
Anyang-si to see if the need for improvement varies depending on the size of daycare centers.

2. RESEARCH METHODS
2.1 Research Subjects and Management of Children’s Foodservice Facilities

This study was conducted on children's foodservice facilities such as daycare centers registered at the
CCFM in Anyang-si in 2023. There were a total of 315 facilities, which were divided into two groups based
on the size of daycare centers: 230 small-scale foodservice facilities (Small-scale group) and 85 large-scale
foodservice facilities (Large-scale group). In this study, Small-scale group was regarded as foodservice
facilities except Large-scale group. Large-scale group include places registered with local governments as
group foodservice facility, even if the number of children is more than 50 or less. Meal nutritional
management was conducted once by dietitians from the CCFM in Anyang-si visiting each institution.

2.2 Meal Nutritional Management Contents and Scores

Dietitians evaluated each facility according to the meal nutritional management guidance items presented
in the CCFM’s guidelines of the Ministry of Food and Drug Safety [9]. As shown in Table 1, meal
nutritional management categories are divided into ‘Menu utilization’, ‘Meal provision’, ‘Cooking’,
‘Distribution of meals, and ‘Others’, and a total of 14 items were identified. A total of 140 points could be
obtained by giving 10 points if the items were followed as directed at the foodservice facilities and 0 points if
not.

Table 1. Meal nutritional management categories and items

Menu utilization
1 Use menus prepared by dietitians (license holder)
2 Use menus prepared by dietitians as it is
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3 Indicate dietary information (calories, protein contents, allergens, etc.)
4 Use menus suitable for those who are eligible for meals
5 Posting menus by age in public places (bulletin boards, websites, etc.) at foodservice facilities
6 Provide age-appropriate menus information to children’s parents
Meal provision
7 Provide meals and snacks that match menus
8 Prepare guidelines and conduct investigations on food allergies
9 Preparation of countermeasures against food allergies
Cooking
10 Cooking by referring to the amount of food ingredients, cooking methods, etc.
11 Know recommended salinity of the soup and provide it with the recommended salinity
Distribution of meals
12 Know appropriate amount of food distribution for children and prove appropriate amount once per person
13 Provide meals and snacks considering the age characteristics of children
Others
14 Recognition of the quality certification mark of children’s favorite food

2.3 Data Analysis

For analysis of the data, SPSS version 18.0 (IBM Corp, Armonk, NY, USA) was used. A comparative
analysis of 14 items between small-scale and large-scale foodservice facilities was done by independent
sample t-test. For all results, it was considered that the case where the p value was <0.05 was significant.

3. RESULTS

At first, we compared scores in five categories between two types of foodservice facilities. The highest
scores in the ‘Menu utilization’, ‘Meal provision’, ‘Cooking’, ‘Distribution of meal, and ‘Others’ were 60,
30, 20, 20, and 10, respectively. As shown in Figure 1, among these 5 categories, only the ‘Menu utilization’
was differed. At the ‘Menu utilization’, 56.83 + 0.51 points were gained in the Small-scale group, and this
score was significantly higher than in the Large-scale group (51.88 + 1.20, p < 0.001). The scores at the
‘Meal provision’, ‘Cooking’ and ‘Distribution of meals’ were higher in the Small-scale group (29.91 +0.06,
19.61 £ 0.13, and 20.00 £ 0.00, respectively) than in the Large-scale group (29.88 + 0.12, 19.18 + 0.34, and
19.88 + 0.12, respectively), however, these were not statistically different. In the ‘Others’ category, both
groups received a perfect score of 10.
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Figure 1. Compare scores by 5 categories between Small-scale and Large-scale groups. Dark gray bar,
Small-scale group; Light gray bar, Large-scale group. Values are expressed as means + standard error. The highest
score for the ‘Menu utilization’ is 60, ‘Meal provision’ is 30, ‘Cooking’ is 20, ‘Distribution of meals’ is 20, and ‘Others’ is
10. Significant differences between Small-scale and Large-scale groups were analyzed by independent samples t-test.
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**5<0.001

Table 2 shows the results of comparing 14 items from the two groups to find out which items are different.
As a result of comparing the scores of 14 items between two types of foodservice facilities, No. 3, 4, 5 items
and the total score significantly differed. All scores for these items were higher in the Small-scale group than
in the Large-scale group. The score of ‘3. Indicate dietary information (calories, protein contents, allergens,
etc.)’ was 9.61 + 0.13 points in the Small-scale group and 8.59 + 0.38 in the Large-scale group (p = 0.012).
And the score of ‘4. Use menus suitable for those who are eligible for meals’ was 9.13 = 0.19 in the
Small-scale group and 7.65 + 0.46 in the Large-scale group (p = 0.004). The score of ‘5. Posting menus by
age in public places (bulletin boards, websites, etc.) at foodservice facilities’ in the Small-scale group was
8.91+ 0.21 and 7.41 + 0.48 in the Large-scale group (p = 0.005). Because of these differences, the total score
also differed between the two groups: 136.35 + 0.54 in the Small-scale group and 130.82 + 1.25 in the
Large-scale group (p < 0.001).

Table 2. Compare scores by 14 items between Small-scale and Large-scale groups

Items Small-scale group (Points)" Large-scale group (Points) p-value®

1 9.96 + 0.04? 10.00 + 0.00 0.544
2 9.61+0.13 9.29 +0.28 0.308
3 9.61 +0.13 8.59 + 0.38 0.012
4 9.13 + 0.19 7.65+0.46 0.004
5 8.91 + 0.21 7.41 +0.48 0.005
6 9.61 £ 0.13 8.94 + 0.34 0.066
7 9.91 + 0.06 9.88 + 0.12 0.804
8 10.00 + 0.00 10.00 + 0.00 -
9 10.00 = 0.00 10.00 £ 0.00 -
10 10.00 = 0.00 9.88 + 0.12 0.320
11 9.61+0.13 9.29 + 0.28 0.308
12 10.00 + 0.00 10.00 + 0.00 -
13 10.00 £ 0.00 9.88 + 0.12 0.320
14 10.00 + 0.00 10.00 £ 0.00 -

Total 136.35 + 0.54 130.82 + 1.25 < 0.001

" Number of small-scale and Large-scale groups was 230 and 85, respectively.
2 Values are expressed as means + standard error.
3 Significant differences between Small-scale and Large-scale groups were analyzed by independent samples t-test.

4. DISCUSSION

When comparing the scored of the five categories of the two groups, the reason why there was a difference
only in the ‘Menu utilization’ among the five categories is inferred to be that the details of the ‘Menu
utilization’ are more than those of other categories. The ‘Menu utilization’ category consists of 6 items, but
the other categories included 2-3 items, and only 1 item belongs to the ‘Others’ category. Therefore, for a
more detailed comparison, we checked the difference for the items belonging to each category, and the
results are shown in Table 2.

One of the reasons for complying with '3. Indicate diary information (calories, protein contents, allergens,
etc.)' is to determine how much nutrition needs are met through meals. According to Article 23 of the
Enforcement Rule of the Child Care Act, daycare centers must use a diet prepared by dietitians [7], and when
preparing menus, the CCFM's dietitians organize the menus based on the nutritional needs of each age set
out in the 2020 Dietary Reference Intakes for Koreans [14]. For example, 1-2- and 3-5-year-olds need 900
and 1,400 Estimated Energy Requirements (kcal/day, respectively), thus snacks and meals are decided
accordingly. Nutritional values for menus should be indicated so that daycare center employees or parents
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know how much nutrition their child is getting through the meals provided by daycare centers.

Also, it is intended to remove health threats to children with food allergies in advance by marking food
allergens. Food allergy symptoms can cause anaphylaxis shock and death [15], so children with food
allergies should thoroughly avoid allergens. Article 5 of the Enforcement Rule of the Act on Labeling and
Advertising of Foods is required to indicate if food contains raw materials that can cause allergies [16], and
daycare center employees and parents should instruct children not to eat the food. However, considering that
both groups gained 10 points on No. 8 and 9 items related to allergies, the points pointed out in No. 3 item
may relate to other indications than allergies. In the present study, all daycare center employees were aware
of the risk of food allergies, and they followed the allergy countermeasures and guidelines well. Continuous
education is needed so that all foodservice facilities can consistently score points on No. 8 and 9 items.

No. 4 and 5 are items that require the use of menus suitable for the age of the child and post menus
classified by the age used. In our results, the Small-scale group scored higher on both items than the
Large-scale group. Similarly, to this, in the 2021 National Childcare Survey, the smaller the size of daycare
centers, the higher the rate of posting menus [17]. The reason for following No. 4 and No. 5 items can be
seen as the need to provide parents with accurate information on daycare center meal nutritional management.
Parents' trust in daycare centers can increase by notifying parents that they are using menus suitable for their
children's age. D.K. Lee [18] suggested that it is essential to form trust between daycare center employees
and parents to promote the healthy growth and development of children through the efficient operation of
daycare centers. And there has been a study that collects information using a website that can objectively
obtain information when parents choose a daycare center [19]. Accordingly, it seems necessary to make it
public so that parents can check menus at any time to reassure their parents about the meals at daycare
centers and improve their reliability.

Both 1-2- and 3-5-year-olds are children, but menus should be divided into two types because there are
differences in physiological development stages [20]. The nutrient requirements of the two age groups are
different, and the foods and recipes available are different, so the two diets can be different. For example,
3-5-year-olds have higher daily energy or protein needs than 1-2-year-olds [14] and are better able to eat
seasoned or long-lasting foods. In accordance with Article 25-6 of the Enforcement Decree of the Child Care
Act [21], if a daycare center cares for both ages 1-2 and 3-5, both types of menus should be posted on
bulletin boards and websites (https://info.childcare.go.kr/info/main.jsp). In the case of Large-scale daycare
centers that often care for both 1-2- and 3-5-year-olds, more careful attention should be paid to this. However,
in our results, the scores of No. 4 and 5 items were lower in the Large-scale group than in the Small-scale
group, indicating that related education was needed in the Large-scale group.

All foodservice facilities in this study scored points for No. 12 item, and it can be said that most children at
daycare centers in Anyang-si are provided with an appropriate amount of food. In addition, Article 14 of the
Special Act on Safety Management of Children’s Dietary Lifestyle [8] says quality certification of children's
food that meets the quality certification standards announced by the Ministry of Food and Drug Safety can be
displayed in shapes or letters on food containers or packages. No. 14 item for quality certification labeling
also gained points in all two groups, and all daycare center employees in this study knew what the quality
certification labeling of children's favorite foods was and referred to it when purchasing food. Providing safe
and enough nutrition during the growth period is a basic factor in development [5], so guidance is needed to
ensure that these items are consistently followed.

In this study, as of 2023, we confirmed meal nutritional management status of meals at daycare centers in
Anyang-si. When comparing Small-scale and Large-scale groups, meal nutritional management was doing
better in the Small-scale group than in the Large-scale group, because there were differences in items in the
‘Menu utilization’ category. In the ‘Menu utilization’ category, the items that showed significant differences
between the two groups were how accurately they represented the menu, whether they used a menu suitable
for daycare center children, and whether all menus were posted by age in public places. All institutions
comply with the recognition and management of the importance of food allergies in the ‘Meal provision’
category, the appropriate amount of food distribution in the ‘Distribution of meals’ category, and the quality
certification of children's food in the ‘Others’ category. Therefore, we should pay attention to the matter so
that all daycare centers can consistently score points in the future.
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The limitation of this study is that it is the result of nutritional management once. It is necessary to
compare and analyze before and after education to determine whether what is doing well through further
investigation is continuing to do well, and whether the deficiencies have been improved. If there are still
deficiencies during the re-examination, or if they are doing well but have become insufficient, measures such
as strengthening guidance should be prepared.

5. CONCLUSION

In conclusion, the meal nutritional management status of daycare centers in Anyang-si differed depending
on the size of daycare centers, and the Small-scale group had higher total scores than the Large-scale group,
indicating that they were better at nutrition management in the Small-scale group. Since group foodservice
facilities have many children, more children may not receive adequate nutrition without specialized
personnel in nutrition management than in small-scale foodservice facilities. Therefore, Anyang-si seems to
need to further strengthen education for group foodservice facilities on providing accurate menus by age and
disclosing related information.

This study conducted a survey on the meal nutritional management of daycare centers in Anyang-si, and
it was confirmed that the areas to be emphasized in meal nutrition management may differ depending on the
size of daycare centers. Using the results of this study, we will use them as a basis for preparing customized
education and guidance plans for daycare centers by size, and through this, we intend to improve the quality
of overall meal nutrition management.
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