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Objectives: Food neophobia in children is often associated with limited exposure and famil-
iarity to some foods. Cooking-based nutrition education (CBNE), which promotes accep-
tance through direct experience, may support the development of healthy eating habits.
This study aimed to develop and implement a standardized CBNE program for school-aged
children in Seoul, South Korea, and to evaluate its effectiveness by assessing changes in
raw vegetable intake. Raw vegetable intake is an early indicator of the effectiveness of nu-
trition education on diverse topics in promoting healthy eating habits.

Methods: A single-group pre-post study was conducted with 37 children aged 6-11 years
who participated in a 2-day CBNE program in October 2023. The participants completed
pre- and post-education questionnaires and raw vegetable intake assessments. Four
low-preference vegetables (bell pepper, carrot, cucumber, and tomato) were selected and
served raw (25 g each) before and after the program. Intake changes were analyzed using
paired t-tests, and Pearson’s correlation and hierarchical regression analyses were per-
formed to identify predictors.

Results: Total raw vegetable intake significantly increased post-education (P = 0.008), par-
ticularly for carrots (P = 0.023). By subgroup, raw vegetable intake significantly increased
in girls, upper-grade students, and those who consumed four or more vegetable side dish-
es per meal. Hierarchical regression analysis revealed that while vegetable preference was
initially significant, vegetable-related experiences (p = 0.395, P = 0.026) and diversity of
vegetable side dishes per meal (f = 0.403, P = 0.032) were stronger predictors in the final
model (adj R* = 0.333).

Conclusion: The CBNE program may enhance vegetable intake in children. Although prefer-
ence remained the strongest individual factor, vegetable experience and the diversity of
vegetable side dishes per meal had a greater combined effect. These findings underscore
the importance of repeated and diverse exposure, not only by supporting previous studies
that link such exposure to increased intake but also by suggesting that environmental sup-
port may be essential for sustaining healthy eating habits.

Keywords: child; vegetables; diet, healthy; health education; pilot projects
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INTRODUCTION

Childhood is a critical period of growth and develop-
ment, and nutrition and lifestyle during this period
facilitate the transition to adolescence and form the
foundation for dietary preferences and eating habits in
adulthood [1, 2]. Diversity in food choices is essential
to achieve balanced nutrient intake; however, children
may show the tendency to avoid vegetable consump-
tion while preferring meat, instant foods, and processed
foods [3, 4]. Other nutritional problems in children
include a preference for energy-dense snacks, irregu-
lar meals, picky eating, and increasing obesity due to
the excessive consumption of instant and high-energy
foods [5]. Processed foods contain high levels of poten-
tially harmful nutritional components, such as sugars,
sodium, saturated fats, trans fats, and cholesterol, which
increase the prevalence of chronic adult diseases [6].
The proportion of sugar intake through processed foods
in children has been reported to be approximately 9.7%,
nearly reaching the World Health Organization’s recom-
mended limit of 10%; moreover, more than half of the
children (79.6% boys and 75.5% girls) were reported to
consume fast food at least once per week [7]. The rates
of overweight and obesity are the highest among boys
aged 10-11 years and girls aged 11-18 years, emphasiz-
ing the importance of consuming vegetables, which are
low in energy but rich in nutrients [8]. However, vege-
tables are representative foods that children avoid, with
only 13.5% of this age group consuming 500 g or more
of fruits and vegetables daily; moreover, the average
daily vegetable intake was only 139.4 g, which is signifi-
cantly lower than the recommended dietary pattern
[9, 10]. Vegetable avoidance mainly occurs in children
with insufficient nutritional knowledge and poor eating
behaviors, resulting in inadequate intake of micronutri-
ents such as vitamins and minerals [4]. Unhealthy eat-
ing habits can lead to malnutrition and affect children’s
physical and mental growth, impeding their psychoso-
matic development and learning abilities [11, 12].
Children tend to avoid unfamiliar foods that they
have not tried or frequently encountered, often citing
poor taste as the reason. Food and taste preferences are
learned through experience and the surrounding envi-
ronment, which influence food choices and consump-
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tion frequency [13]. Therefore, reducing aversion to un-
familiar foods through experiential nutrition education
that allows exposure to various foods is essential. Expe-
riential nutrition education includes sensory education
and cooking practice and is defined as a practice-based
educational method that enables participants to assign
new meanings to foods through educational activities
based on taste science and the five senses [14, 15]. In
comparison with one-way education, this approach
has been reported to yield notable effects on forming
proper eating habits, including higher interest and par-
ticipation among children, improved self-efficacy, and
increased acceptance of avoided foods [15, 16].

Children show differences in cognitive development,
sensory acceptance, and self-regulation abilities ac-
cording to age, necessitating standardized experiential
nutrition education programs that account for develop-
mental characteristics. Standardized education refers
to structured education that ensures consistency and
reliability based on certain standards and procedures
[17]. Accordingly, children’s dietary and nutritional
education content and user guides have been devel-
oped, providing a systematic framework for designing
age-appropriate education with a consistent scope and
sequence [18]. However, the demonstration of educa-
tional effects using these materials remains insufficient.
Therefore, this study developed a cooking-based nu-
trition education program and related content based
on previously developed standardized educational
materials, and pilot-tested it with school-aged children
residing in Seoul, South Korea. Educational effects were
evaluated by focusing on the degree of formation of
healthy eating habits in children, using vegetable intake
levels as an indicator that can serve as an early measure
of learning effects related to healthy food preferences
and consumption methods [19].

A representative example of using vegetable intake
as an evaluation indicator for cooking-based nutrition
education program effects is the Modifying Eating and
Lifestyles at School (MEALS) study in the United States
[20]. This study assigned professional chefs to elemen-
tary schools to develop recipes using whole grains, fresh
and frozen produce, unsaturated fats, and seasonings
without added salt or sugar; apply these to school
meals; and have students repeatedly experience them

https://doi.org/10.5720/kjcn.2025.00220
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for seven months. As a result, more students chose
vegetables after the intervention, and vegetable intake
increased approximately twofold [20]. The MEALS study
aimed to evaluate changes in raw vegetable intake fol-
lowing education. However, for a more valid interpre-
tation of educational effects as well as the development
of practical strategies to promote children’s vegetable
intake, the major factors influencing vegetable intake
require consideration. Therefore, this study aimed to
explore the major factors affecting vegetable intake,
identify the interactive context between educational ef-
fects and these factors, and ultimately contribute to the
establishment of evidence-based strategies to promote
vegetable intake in children.

METHODS

Ethics statement

Written informed consent was obtained from all partici-
pants and/or the guardians for the survey. The survey pro-
cedures and protocols were approved by the Institutional
Review Board at Hallym University (HIRB-2023-018).

1. Study design

This single-group pre-post study involved children who
participated in the pilot application of a cooking-based
nutrition education program. The program is described
according to the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) reporting
guidelines (https://www.strobe-statement.org/).

2. Study participants and period

This study was conducted in Seoul, South Korea. The
study participants were school-aged children (age,
6-11 years) who participated in a pilot application of a
cooking-based nutrition education program in October
2023. Participants were recruited between August 24
and September 29, with promotions conducted through
social networking service platforms and cooperation
from the Seoul Metropolitan Government Food Life
Support Center. Pre- and post-education surveys and
raw vegetable intake assessments were conducted with
37 school-aged children who expressed willingness to
participate in the study and received consent from their
legal guardians.

https://doi.org/10.5720/kjcn.2025.00220

3. Planning and implementation of nutrition education
To develop educational programs and content appro-
priate for the developmental characteristics of the par-
ticipants, the school-aged children were divided into
three groups on the basis of their elementary school
curriculum: grades 1-2, grades 3-4, and grades 5-6. The
education program and content included information
regarding nutrition and hygiene management and pre-
vention of overweight and obesity; the content was pre-
pared by referencing previously developed children’s
dietary and nutrition education content and user guides
for elementary students [18]. On the basis of these refer-
ences, low-sodium and low-sugar cooking practice rec-
ipes, presentation materials (PPT), and activity sheets
were developed considering taste science and the five
senses, enabling participants to have food experiences
that helped them assign new meanings to foods.

To address major nutritional problems in children, in-
cluding avoidance of fruits and vegetables and excessive
consumption of instant and processed foods, the cook-
ing-based nutrition education program was structured
with themes of “raw and pickled vegetables” and “salt and
salty taste” for grades 1-2, “processed foods and sweets”
for grades 3-4, “sustainable eating” for grades 5-6, and
“choosing healthy ingredients” and “whole grain experi-
ence” for households with school-aged children. Educa-
tion was conducted in three stages, totaling 80 minutes:
theory classes including sensory activities (30 minutes),
cooking activities (40 minutes), and wrap-up activities
(10 minutes). During the theory classes with sensory ac-
tivities, nutritional knowledge was delivered using PPT
and activity sheets. During the cooking activities, the par-
ticipants performed hands-on cooking practices under
instructor guidance using age-appropriate cooking tools.
Cooking practices were conducted according to educa-
tional themes: “making salads and pickled vegetables”
for grades 1-2, “making low-sugar ice cream” for grades
3-4, “making environmentally friendly rice balls” for
grades 5-6, and “making pasta with seasonal vegetables”
and “making whole grain granola” for households with
school-aged children. During the wrap-up activities, the
learning content was summarized, commitment-making
and true/false quizzes were conducted, and seasonal
low-sodium and low-sugar recipes were provided to help
with real-life practice (Table 1).
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4. Evaluation of the effects of nutrition education

The effects of nutrition education were evaluated
through pre- and post-education surveys and raw vege-
table intake assessments. Pre- and post-education sur-
veys were conducted by distributing questionnaires to

school-aged children before and after the cooking-based
nutrition education. These questionnaires were con-
structed by modifying and supplementing previously val-
idated items from early childhood healthy eating prac-
tice questionnaires, nutrition quotient, and Yook and

Table 1. Cooking-based nutrition education program for school-aged children

Theory-based nutrition education with

Grade Program title sensory activities (30 min) Cooking (40 min) Wrap-up (10 min)
Lower (1st-2nd) Raw & pickled - Sensory characteristics of vegetables, including Making a salad and Making commitment:
vegetables taste, aroma, and texture pickled vegetables  putting today’s learning
into practice
- Effects of cutting style on vegetable texture True or false quiz
- Understanding the characteristics and benefits Offering seasonal low-
of seasonal vegetables sodium and low-sugar
- Proper techniques for vegetable storage and recipes
handling

Salt & salty taste - The role of salt in food and human body
- Understanding ingredients and dishes with salty

flavor

- Identifying foods and ingredients with a salty

taste

- Experiencing salty taste through sensory

activities

Middle (3rd-4th) Processed foods - Choosing healthy snacks: reading sugar and Making low-sugar ice

& sweets sodium information

cream

- Experiencing differences in sweetness

depending on temperature

- Understanding the meaning of the consumption

date

- Recognizing food poisoning situations and

prevention methods

Upper (5th-6th) Sustainable eating - Understanding the food system: from farmto  Making

table

environmentally

- Learning about food mileage and low-carbon friendly rice balls

eating practices

- Reading nutrition labels and food additives
- Proper storage and handling of processed foods

Households with Choosing healthy - Identifying spoiled or unsafe ingredients Preparing pasta
school-aged ingredients - Understanding processed foods and food with seasonal
children additives vegetables

- Reading nutrition labels and choosing healthy
shacks
Whole grain - Understanding seasonal grains Making whole grain
experience - Observing and identifying different types of granola
grains

- Distinguishing between non-glutinous and

glutinous rice
- Proper storage of grains

- Changes in the appearance of grains during

cooking

- Learning about whole grain snacks

252
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Hwang [21] research to fit the participant population of
the present study [21-25]. Pre-education questionnaires
included questions related to the participants’ general
characteristics, vegetable awareness, experience, and
preference levels, while post-education questionnaires
included questions assessing healthy eating efficacy and
the diversity of vegetable side dishes consumed per meal
(based on the number of types). The general characteris-
tics included name, sex, date of birth, and age. Vegetable
awareness, experience, and preference levels were mea-
sured using a 5-point Likert scale (1: strongly disagree,
2: disagree, 3: neutral, 4: agree, and 5: strongly agree).
Healthy eating efficacy was measured using five items on
a 5-point Likert scale (1: strongly disagree, 2: disagree, 3:
neutral, 4: agree, and 5: strongly agree), and the diversity
of vegetable side dishes consumed per meal (based on
the number of types) was evaluated in five categories (1:
rarely eat, 2: one type, 3: two types, 4: three types, and 5:
four or more types).

The raw vegetable intake assessment evaluated be-
havioral changes that are difficult to measure through
surveys [26, 27], and examined intake changes by
providing raw vegetables to participants before and
after cooking-based nutrition education. Four types
of vegetables that had shown low preference among
school-aged children in previous studies [8, 28-31] were
provided: bell pepper, carrot, cucumber, and tomato.
Considering the vegetable consumption frequency for
school-aged children presented in the recommended
dietary pattern of the 2020 Korean Dietary Reference
Intakes, the median individual serving size was set at
70 g, with 25 g provided before and after nutritional
education [10]. The amounts remaining after vegetable
provision were weighed and recorded, and intake was
calculated by subtracting the remaining amount from
the amount provided during data processing.

5. Statistical analysis

All data were analyzed using IBM SPSS Statistics (version
27.0; IBM Corp.), and the significance level was set at P <
0.05. Frequencies and percentages were calculated for sex
and grade among the participants’ general characteris-
tics, and means and standard deviations were calculated
for age. Age was calculated as chronological age based on
the data collection time, and grades for those participat-

https://doi.org/10.5720/kjcn.2025.00220

ing in family programs with school-aged children were
classified as grades 1-2 (age, 6-7 years), grades 3-4 (age,
8-9 years), and grades 5-6 (age, 10-11 years) on the basis
of the age at participation in cooking-based nutrition
education program. Mean and standard deviation values
were calculated for pre-education vegetable awareness,
experience, and preference, and post-education healthy
eating efficacy. Frequencies and percentages by response
category were calculated for the diversity of vegetable
side dishes per meal (based on number of types), and
mean and standard deviation values were calculated by
coding “rarely eat” as 0. Since some groups had small
sample sizes, the diversity of vegetable side dishes con-
sumed per meal (based on the number of types) was
analyzed by combining adjacent groups for variance
estimation and statistical power safety as follows: groups
consuming two or fewer types (n = 13), three types (n =
12), and four or more types (n =12).

Mean differences in raw vegetable intake before and
after education were analyzed using paired t-tests, and
additional differences between groups were examined
in relation to the categorical variables, including sex,
grade, and diversity of vegetable side dishes consumed
per meal (based on the number of types). To identify the
factors influencing the participants’ raw vegetable in-
take, linear relationships between major variables were
preliminarily explored using Pearson’s correlation anal-
ysis, and hierarchical regression analysis was performed
after examining multicollinearity.

RESULTS

1. General characteristics of the participants and

pre- and post-education survey results

The general characteristics of the participants and the
pre- and post-education survey results are presented
in Table 2. The participants included 20 girls (54.1%)
and 17 boys (45.9%), and their mean age was 9.2 + 1.6
years. Eleven students (29.7%) in grades 1-2, 16 (43.2%)
in grades 3-4, and 10 (27.0%) in grades 5-6 participat-
ed in the study, with grades 3-4 showing the highest
participation. Vegetable awareness, experience, and
preference scores were 4.8 + 0.3, 4.7 £ 0.5, and 3.8 + 1.0,
respectively. Participants’ healthy eating efficacy was 4.0
+ 0.7 points, and the diversity of vegetable side dishes
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consumed per meal (based on number of types) was 2.8
+ 1.1, with two or fewer types being the most common
(13 participants; 35.1%), followed by three types and
four or more types (12 participants each; 32.4%).

2. Raw vegetable intake before and after nutrition
education
Changes in the participants’ raw vegetable intake before

Table 2. General characteristics of the subjects and results of
pre- and post- education questionnaires (n = 37)

Variables chmﬂ}zied
General characteristics
Sex
Boys 17 (45.9)
Girls 20 (54.1)
Age (year) 9.2+1.6
Grades
Lower (1st-2nd) 11 (29.7)
Middle (3rd-4th) 16 (43.2)
Upper (5th-6th) 10 (27.0)
Pre-education questionnaire
Vegetables
Awareness 48+0.3
Experience 47+05
Preference 3.8+1.0
Post-education questionnaire
Healthy eating efficacy 40+£0.7
Diversity of vegetable side dishes per meal®
2 fewer types 13(35.1)
3 types 12 (32.4)
4 or more types 12 (32.4)
Total 28+11

n (%) or mean + SD.
“Number of types, including kimchi.

and after education are shown in Table 3. Among the
four types of raw vegetables provided, bell pepper intake
was 6.8 + 7.6 g before education and 9.3 + 11.1 g after ed-
ucation, showing a non-significant but increasing trend
after education (P = 0.166). Carrot intake significantly
increased from 4.9 + 6.8 g before education to 8.8 + 10.3
g after education (P = 0.023). Cucumber intake was 7.7 +
7.0 g before education and 10.3 + 10.5 g after education,
showing a non-significant but increasing trend after edu-
cation (P = 0.077). Tomato intake was the highest among
the four raw vegetables, showing a non-significant in-
crease from 15.0 + 11.0 g before education to 18.5 + 10.5
g after education (P = 0.059). Total raw vegetable intake
showed a significant increase from 34.3 + 19.6 g before
education to 46.9 + 31.3 g after education (P = 0.008).

3. Raw vegetable intake before and after education in
relation to sex, grade, and diversity of vegetable side
dishes per meal (based on number of types)

Table 4 summarizes the group-specific results of raw
vegetable intake before and after education, stratified by
sex, grade, and the diversity of vegetable side dishes per
meal. Boys showed increasing trends in the intake of all
four raw vegetables after education; however, these dif-
ferences were not statistically significant. Girls showed
significant increases in carrot (P = 0.029), tomato (P =
0.015), and total raw vegetable (P = 0.006) intake after
education, whereas bell pepper and cucumber intake
showed increasing trends without significant differenc-
es after education. When assessed by grade, students
in higher grades showed greater increments in raw
vegetable intake after education. In terms of individual
vegetables, grades 1-2 showed non-significant upward
trends in bell pepper, carrot, cucumber, and total raw

Table 3. Changes in raw vegetable intake before and after education (n = 37)

Raw vegetables intake

Variables Range t P-value®
Pre-test Post-test

Bell pepper (g) 6.8+ 7.6 93+11.1 0-25 -1.42 0.166
Carrot (g) 49+6.8 8.8+10.3 0-25 -2.37 0.023
Cucumber (g) 7.7+70 10.3+10.5 0-25 -1.82 0.077
Tomato (g) 15.0 £ 11.0 18.5 + 10.5 0-25 -1.95 0.059
Total (g) 34.3+19.6 46.9 £ 31.3 0-100 -2.80 0.008
mean * SD.

“The significance level for statistical analysis was P < 0.05. Comparisons were performed using the paired t-test.
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?Number of types, including kimchi.

vegetable intake after education, while tomato intake
showed a slight, non-significant decrease. Grades 3-4
showed non-significant but increasing trends in carrot,
cucumber, tomato, and total raw vegetable intake after
education, while bell pepper intake decreased non-sig-
nificantly. Grades 5-6 showed significant increments in
bell pepper (P = 0.049), tomato (P = 0.012), and total raw
vegetable intake (P = 0.030) after education, whereas car-
rot and cucumber intake showed non-significant but in-
creasing trends. Regarding the diversity of vegetable side
dishes consumed per meal (based on number of types),
only the group that consumed 4 or more types, showed
significant increases in bell pepper (P = 0.017), carrot (P
= 0.034), cucumber (P = 0.014), tomato (P = 0.041), and
total raw vegetable intake (P = 0.002) after education.

4. Correlations between raw vegetable intake and major
variables

The correlations between total raw vegetable intake
and major variables are shown in Table 5. Total raw
vegetable intake showed a significant positive correla-
tion with participant age (r = 0.379, P < 0.05), vegetable
experience (r = 0.405, P < 0.05), vegetable preference (r
=0.453, P < 0.01), and diversity of vegetable side dishes
consumed per meal (based on the number of types) (r
= 0.408, P < 0.05). In the assessment of correlations be-
tween the major variables, vegetable preference showed
a significant positive correlation with age (r = 0.353, P <
0.05). The diversity of vegetable side dishes consumed
per meal (based on the number of types) showed a sig-
nificantly positive correlation with vegetable preference
(r=0.447, P <0.01) and healthy eating efficacy (r = 0.471,
P < 0.01). Experience with vegetables was significantly
and positively correlated with age (r = 0.326, P < 0.05)
and vegetable awareness (r = 0.495, P < 0.01).

5. Stepwise explanatory power of major predictors for
raw vegetable intake

The effects of vegetable awareness, experience, prefer-
ence, healthy eating efficacy, and diversity of vegetable
side dishes consumed per meal (based on the number
of types) on total raw vegetable intake were examined
stepwise using hierarchical regression analysis (Table
6). The model showed a Durbin-Watson value of 1.754,
approximating 2, confirming the independence of resid-
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Table 5. Correlation analysis between total raw vegetable intake and major variables (n = 37)

Diversity of
Healthy vegetable Total raw
Variables Age Awareness  Experience  Preference eating si dg dishes vegetable
efficacy 1) intake
per meal
Age 1
Awareness 0.047 1
Experience 0.326" 0.495" 1
Preference 0.353" 0.297 0.257 1
Healthy eating efficacy 0.121 0.078 0.133 0.315 1
Diversity of vegetable side 0.169 -0.036 0.038 0.447" 0.471" 1
dishes per meal”
Total raw vegetable intake 0.379" 0.094 0.405" 0.453"" 0.040 0.408" 1

“Number of types, including kimchi.
'P<0.05,"P<0.01.

uals for the dependent variable, and variance inflation
factor values below 10, indicating no multicollinearity
problems among the independent variables. In step 1
for the development of the regression model, the model
was adjusted by including the control variables sex and
age. Model 1 did not show statistical significance (F =
2.857, P = 0.071), but age appeared to be a significant
predictor affecting raw vegetable intake (p = 0.377, P =
0.024). Model 1’s explanatory power was 14.4%, and its
adjusted explanatory power was 9.4%, indicating low ex-
planatory power for raw vegetable intake (R* = 0.144, adj
R®>=0.094). In step 2, vegetable awareness was added,
but model significance was not achieved (AF = 0.247, P
=0.623). Among individual variables, age maintained its
significance level (p = 0.372, P = 0.028), while vegetable
awareness was not statistically significant ( = 0.081, P =
0.623). Model 2’s explanatory power was 15.0%, which
was higher than that of Model 1, but the adjusted ex-
planatory power of Model 2 (7.3%) was lower than that
of Model 1 (9.4%; R* = 0.150, adj R® = 0.073), indicating
that vegetable awareness did not provide independent
explanatory power for raw vegetable intake.

In step 3, vegetable experience was added, but the
overall model was not statistically significant (AF =
3.791, P = 0.060). In particular, the significance of age,
which was maintained in Models 1 and 2, was not
achieved (f = 0.262, P = 0.122), and all variables lacked
significance. Model 3 showed greater explanatory pow-
er (24.0% vs. 15.0%) and greater adjusted explanatory
power (14.5% vs. 7.3%) than Model 2, but the improve-
ment was not substantial (R* = 0.240, adj R* = 0.145). In
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step 4, vegetable preference was added to achieve mod-
el significance (F = 5.329, P = 0.028). Model 4 showed
greater explanatory power (35.2% vs. 24.0%) and adjust-
ed explanatory power (24.7% vs. 14.5%) than Model 3,
indicating improved explanatory power (R* = 0.352, adj
R? = 0.247). Only vegetable preference was a significant
predictor affecting raw vegetable intake (p = 0.376, P =
0.028).

In step 5, healthy eating efficacy was added, and
model significance disappeared (AF = 0.809, P = 0.376).
However, vegetable experience and vegetable prefer-
ence appeared as significant predictors (p = 0.374, P =
0.045; f = 0.419, P = 0.020). Model 5’s explanatory power
was 36.9%, which was greater than that of Model 4, but
the adjusted explanatory power was 24.2%, which was
lower than that of Model 4 (R* = 0.369, adj R® = 0.242).
This finding indicated that healthy eating efficacy was
not suitable for explaining raw vegetable intake (p =
-0.138, P = 0.376). In step 6, diversity of vegetable side
dishes consumed per meal (based on number of types)
was added, and the overall model showed statistical
significance (AF = 5.060, P = 0.032). With the addition
of variables, vegetable preference’s significance, which
was maintained in Models 4 and 5, was not achieved,
and vegetable experience and diversity of vegetable
side dishes consumed per meal (number of types) were
confirmed as significant predictors (p = 0.395, P = 0.026;
B = 0.403, P = 0.032). Model 6’s explanatory power was
46.2%, which was higher than that of Model 5, and its
adjusted explanatory power was 33.3%, also higher than
that of Model 5 (R” = 0.462, adj R* = 0.333).

https://doi.org/10.5720/kjcn.2025.00220
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“Number of types, including kimchi.

“P<0.05, “P<0.01.

DISCUSSION

This single-group pre-post study was conducted in
Seoul, South Korea, with 37 school-aged children (age,
6-11 years) who participated in a pilot application of
a cooking-based nutrition education program. This
study aimed to evaluate the effects of nutrition edu-
cation and explore the factors influencing vegetable
intake through pre- and post-education surveys and
raw vegetable intake assessments. The findings showed
significant increments in carrot and total raw vegetable
intake after education, which are similar to the results
of nutrition education addressing overall healthy eating
in young children, where vegetable intake increased
after education [26, 27]. In the US nutrition education
program “Color Me Healthy,” which included club ac-
tivities where young children could directly taste fruits
and vegetables and participate in imaginary journeys,
including role-playing about physical activity and eating
nutritious foods, vegetable intake continued to increase
at 1 week and 3 months post-baseline in exposed young
children [26]. Domestically, when eight sessions of
nutritional education based on fruits, vegetables, and
national common dietary guidelines were provided to
young children, vegetable intake significantly increased
[27]. However, this study differed in that it measured
changes in both total and individual vegetable intake;
in particular, significant increments were noted in the
intake of carrots, which had the lowest intake before
education, highlighting the effects of this approach in
reducing vegetable avoidance.

The increments in raw vegetable intake were particu-
larly evident in girls, children in the upper grades, and
the group consuming four or more types of vegetable
side dishes per meal, consistent with the results report-
ed in previous studies. Girls have previously shown
higher preference scores for 10 types of vegetables than
boys [29], and girls consume more vegetables per serv-
ing than boys [32]. Children in upper grades have been
reported to eat more balanced diets and show higher
preferences for seasoned vegetables, salads, and kimchi
than those in lower grades [33], which is closely related
to the phenomenon of increased vegetable consump-
tion frequency with increasing age [16, 34]. The diversity
of vegetable side dishes is related to home availability,
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with children who frequently encounter home-cooked
vegetables eating more vegetables [35-37]. These results
show that boys, children in lower grades, and children
with low diversity in vegetable side dishes consumed
per meal may be relatively vulnerable to low vegetable
intake, emphasizing the need to develop and apply cus-
tomized nutrition education for these groups.

Raw vegetable intake was related to age, vegetable
experience, vegetable preference, and the diversity of
vegetable side dishes, with the major factors affecting
increased vegetable intake and the diversity of vegeta-
ble side dishes. Vegetable experience as an individual
factor could not explain increased raw vegetable intake,
but it showed high explanatory power when combined
with diversity of vegetable side dishes. As an individual
factor, vegetable preference best explained increased
intake of raw vegetables. This finding supports the im-
portance of direct vegetable experience and diverse
exposures to intake behavior, indicating the importance
of cooking-based nutrition education. Previous studies
have also confirmed that food neophobia decreased in
children with repeated exposure to various vegetables,
and vegetable intake tended to increase as exposure
duration increased [31, 38]. For vegetable preference,
although actual tasting experiences are generally con-
sidered necessary for the translation of visual preferenc-
es to intake behavior, one study reported that vegetable
intake significantly increased in young children who
had six months of visual exposure to vegetables. These
findings suggest that further research is needed to clar-
ify the relationship between vegetable preferences and
actual vegetable intake [39, 40].

In summary, when sufficient vegetable exposure at
home is supported, implementing vegetable experience
activities, that is, cooking-based nutrition education, is
more effective in increasing raw vegetable intake and
can have positive effects on forming correct perceptions
about vegetable intake and improving dietary efficacy
in school-aged children. Vegetable consumption is also
an important element of sustainable eating for both
human health and the environment. The Eat-Lancet
Commission’s Global Planetary Health Diet emphasizes
that whole grains, fruits, nuts, legumes, and vegetables
should account for a large proportion of total food in-
take [41]. Therefore, education focusing on the impor-
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tance of vegetable intake for sustainable eating is need-
ed for school-aged children; however, in Korea, related
research is still limited to programs such as gardening
activities for young children and food ecological transi-
tion education [42, 43]. Greater emphasis on sustainable
eating education linked to vegetable intake can help
school-aged children develop healthy and environmen-
tally friendly eating habits.

Limitations

This pilot study used purposive sampling methods with
only 37 school-aged children (ages 6-11 years) who par-
ticipated in the pilot application of a cooking-based nu-
trition education program as research participants. Nu-
trition education was conducted in a single group, and
significant increments were observed in carrot and total
raw vegetable intake after education. However, some
vegetables did not show significant increments in intake
and showed only increasing trends. The lack of a control
group and the use of only a single session of nutrition
education limited the ability to clearly identify the caus-
al relationships between nutrition education and raw
vegetable intake. Future studies with more education
sessions would be more effective to form correct percep-
tions of vegetable intake and improve dietary efficacy.

Conclusion

This study divided school-aged children in Seoul, South
Korea into three groups, grades 1-2, 3-4, and 5-6, which
reflect the rapid physical changes during growth periods
rather than the conventional two groups of lower grades
(1-3) and upper grades (4-6). This is the first study to
present the effects of a cooking-based nutrition educa-
tion program using previously developed standardized
educational materials. The healthy eating habit forma-
tion effects of nutrition education, which are difficult to
measure through surveys, were evaluated on the basis of
raw vegetable intake before and after education, which
resulted in significant increments in carrot and total
raw vegetable intake after education. These increments
in raw vegetable intake were greatly influenced by the
vegetable experience and the diversity of vegetable side
dishes consumed per meal. This finding suggests that
vegetable exposure at home is important for increasing
raw vegetable intake and vegetable experience activi-

https://doi.org/10.5720/kjcn.2025.00220
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ties. Therefore, if cooking-based nutritional education
for school-aged children and their families continues
through community connections, it will be effective in
promoting healthy eating habits.
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Objectives: Since the enactment of the Serious Accidents Punishment Act in Korea in
2021, the importance of safety management in food service facilities has increased. This
study was conducted to examine the status of safety education and to identify educational
needs for safety accident prevention among army food service personnel.

Methods: This study included 157 food service personnel from Army units located in Gyeo-
ngsangnam-do. Participants were divided into two groups based on the daily number of
meals served. Demographic characteristics, the status of safety education, and priority for
safety accident prevention education were evaluated.

Results: A total of 97.5% of participants received safety education, with 60.8% attending at
least monthly. “Lecture” (63.4%) was the most commonly used educational method. The
preferred educational methods were “Lecture” (23.5%) and “Counselling” (23.5%), show-
ing significant group differences (P < 0.001). A total of 79.6% of participants reported ap-
plying the educational content in their performance. The mean importance score for safety
accident prevention (4.78) was higher than the performance score (4.44), with significant
differences between the two groups observed in the importance scores (P < 0.05). “Slip &
burn” had the highest importance score, while “Electric shock and fire” had the highest
performance score. The educational needs analysis revealed that the highest priority item
for the < 100 meals group was “When moving heavy items, an assistive device or assis-
tance from colleagues should be utilized”, while for the = 100 meals group, it was “When
using a vegetable cutter or grinder, use an exclusive stick.”

Conclusion: This study can serve as a foundational database for developing customized
safety education programs tailored to Korean army food service personnel.

Keywords: safety; education; food service; military personnel

INTRODUCTION

In Korea, military food service is a core element directly related to ensuring sol-
diers’ nutritional intake for health and maintaining combat readiness. It also sig-
nificantly influences the operational efficiency of the military army organization
and the quality of life in barracks [1, 2]. Recently, in Korea the Basic Act on Military
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Food Service was enacted to reflect this importance [3].
Personnel responsible for military food service include
logistics officers, supply officers, food service managers,
supply and food service coordinators, dietitians, civilian
cooks, and military cooks, each with distinct roles and
responsibilities. These personnel are responsible for a
wide array of tasks, including meal planning, food pro-
curement, production, hygiene, and safety management
within space- and time-constrained environments [4].
These facilities are particularly vulnerable to physical,
chemical, and biological hazards, resulting in frequent
accidents, such as burns, cuts, slips, and musculoskeletal
injuries [5-7]. In response to increasing concerns about
workplace safety, the Serious Accidents Punishment Act
was enacted in Korea in 2021 to emphasize the need for
more robust safety management in food service settings
[8]. Military cooks, who comprise the majority of food
service personnel, receive only three weeks of initial
training after enlistment, underscoring the need for
continuous and practical safety education [9]. Howev-
er, current education is mostly top-down and instruc-
tion-based, often failing to reflect real-world conditions
and the specific needs of food service personnel [10].
Therefore, the need for practical and effective education
to prevent safety accidents has become apparent. To de-
sign such safety education, a prior analysis of education
needs that reflects the job roles and circumstances of the
target trainees is essential [7, 11].

The Borich Needs Assessment quantitatively prior-
itizes educational needs by measuring the weighted
gap between perceived importance and current perfor-
mance. While it provides objective and precise identifi-
cation of priority areas, its results may be less accessible
without visual interpretation [12, 13]. The Locus for
Focus model complements this by visually mapping
importance and performance into four quadrants, fa-
cilitating intuitive recognition of critical educational
priorities. However, it offers less quantitative precision
compared to Borich. Integrating both models leverage
their respective strengths, combining robust numerical
analysis with clear visual prioritization to enhance the
accuracy and usability of needs assessments [14]. These
models have been effectively applied across multiple
disciplines, including healthcare, education, and food
service [7, 12-14, 15, 16]. Despite the critical importance
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of military food service safety, research in this field re-
mains limited due to concerns over national security
and accessibility [17]. Moreover, few studies have exam-
ined how variations in unit size and meal volume affect
educational needs. Based on the Food Sanitation Act,
industrial foodservice facilities serving < 100 meals are
classified as small-scale and are not required to employ
a dietitian or a cook [18]. However, specific standards
for the deployment of nutritionists and cooks within
military foodservice facilities have not been established.

This study aimed to analyze the educational needs
for safety accident prevention among Korean army food
service personnel in Gyeongsangnam-do, using the Bo-
rich Needs Assessment and the Locus for Focus model.
To reflect differences in the scale of food service facili-
ties, the analysis was conducted by dividing participants
into groups based on the daily number of meals served
(< 100 and = 100). This study is expected to provide
practical foundational data not only for identifying the
priorities of educational content but also for developing
customized safety education programs tailored to the
scale of each military unit.

METHODS

Ethics statement

The informed consent was obtained from all participants
for the survey. The survey procedures and protocols were
approved by the institutional review board of Changshin
University (Approval No. 104271-201501-HR-022). Addi-
tionally, the Security Office of the army unit conducted a
security review.

1. Study design

This cross-sectional study was described with reference
to the STROBE (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) reporting guidelines
(https://www.strobe-statement.org/).

2. Participants and data collection

Participants were army food service personnel in Gyeo-
ngsangnam-do, Korea who understood the purpose
and content of the study and participated voluntarily. A
survey was conducted online using Google Forms from
October to November 2024. The survey link was distrib-
uted to participants via a social networking service. Re-
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sponses were collected anonymously, and no personally
identifiable information was recorded. The sample was
obtained using a convenience sampling method, and
the number of participants was 150, the minimum sam-
ple size when using the G*Power 3.1.9.2 (the hhu) with
an effect size of 0.3, a significance level of 0.05, and a
power of 0.95. Considering the anticipated dropout rate,
the survey link was shared with a total of 165 people.
A total of 163 copies were returned, with 157 used for
data analysis, excluding 6 copies that had inconsistent
responses or missing important variables.

3. Materials and methods

Demographic data included sex, age, meals served
per day, work career, army hierarchy, the number of
food service workers. Work career categorized into two
groups: less than five years and five years or more. Army
hierarchy was classified as either army officers (includ-
ing commissioned officers, non-commissioned officers,
government employees, and civilian cooks) or army
cooks. The daily number of meals served was catego-
rized as fewer than 100 or 100 or more, and the number
of food service personnel was classified as five or fewer,
or six or more. The measurement tool for assessing the
importance and performance of safety accident preven-
tion consisted of 22 items, which were directly adopted
from used items in previous studies [6, 7]. The items
were categorized into six types: slip & burn (4 items),
cut & winding & stenosis (4 items), collisions & falling
off (4 items), electric shock & fire (4 items), musculo-
skeletal disease (4 items), and contact with chemical
substance (2 items). Each item was measured using a
five-point Likert scale for importance, responses ranged
from 1 (not at all important) to 5 (very important), and
for performance, from 1 (not at all performed) to 5 (very
well performed). Higher scores indicated higher levels
of importance or performance. The Cronbach’s a coeffi-
cients for the importance and performance scales were
0.987 and 0.983, respectively.

4. Statistical analysis

All data were analysed using IBM SPSS Statistics version
23.0 (IBM Corp.). The daily number of meals served
was the independent variable. The chi-square test and
independent samples t-test were used to analyse the
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differences in proportions and means between groups.
The reliability of the measurement tool was examined
for internal consistency using Cronbach’s a coefficient.
The priority of educational content for preventing safety
accidents was analysed using the following three steps.
In the first step, the difference in means between the im-
portance and performance of safety accident prevention
management was tested using a paired sample t-test.
The second step was to calculate the Borich Needs in or-
der to prioritize the safety accident prevention education
content. The Borich Needs were calculated for each item
using the formula ‘(importance mean - performance
mean) x importance mean) / Total item number’ For
example, if an item has an average importance of 4.5,
an average performance of 3.0, and the total number of
items is 22, the calculation would be ((4.5 - 3.0) x 4.5) /
22. In the third step, the Locus for Focus model was em-
ployed to visualize the priorities of educational content,
with the X-axis representing importance and the Y-axis
representing the discrepancy level (i.e., the difference
between importance and performance). Quadrants were
delineated using the mean values of each axis as the cut-
off points. The first quadrant indicates high importance
and high discrepancy levels; the second quadrant indi-
cates low importance but high discrepancy levels; the
third quadrant indicates low importance and low dis-
crepancy levels; and the fourth quadrant indicates high
importance but low discrepancy levels. Items located
in the first quadrant represent the highest educational
needs and should therefore be prioritized for implemen-
tation. The significance level was set at P < 0.05.

RESULTS

1. Demographic characteristics

The demographic characteristics of the participants are
presented in Table 1. Among the participants, 73.2%
were male, with a mean age of 29.5 + 12.9 years. The
majority of participants (80.3%) had less than five years
of work career. The proportion of participants with less
than five years of work career was higher in the group
serving > 100 meals group, although the difference was
not statistically significant. The proportion of army
cooks (63.7%) was relatively higher than that of army
officers (36.3%). Regarding the number of food service
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Table 1. Demographic characteristics by the daily number of meals served

Total

< 100 meals group = 100 meals group

Variables ltems (n=157) (n = 87) (n = 70) x° or t-value

Sex Male 115 (73.2) 64 (73.6) 51 (72.9) 0.010
Female 42 (26.8) 23 (26.4) 19 (27.1)

Age (year) 29.5+12.9 29.7 £13.0 29.2+128 0.239

Work career (year) <5 126 (80.3) 66 (75.9) 60 (85.7) 2.376
>5 1(19.7) 1(24.1) 0(14.3)

Army hierarchy Army officers (36.3) 31 (35.6) 6 (37.1) 0.038
Army cooks 100 (63.7) 56 (64.4) 44 (62.9)

Number of food service <5 05 (66.9) 87 (100) 8(25.7) 96.635""

personnel >6 2(33.1) 0(0.0) 2 (74.3)

n (%) or Mean + SD.

Differences between groups were analyzed using the chi-square test or t-test.

P <0.001.

personnel, 66.9% of participants reported having 5 or
fewer personnel in their unit, nearly twice the propor-
tion of those with six or more (33.1%). By the daily num-
ber of meals served, 82.9% of the < 100 meals group had
5 or fewer personnel, whereas 74.3% of the 2100 meals
group had 6 or more personnel (P < 0.001).

2. Status of safety education

As shown in Table 2, 97.5% of the participants had re-
ceived safety education. The most frequently reported
frequency of safety education was once a month or more
(60.8%), while 9.1% received education only once a year.
“Lecture” was the most frequently used method of safety
education (63.4%), followed by “Counselling” (15.7%)
and “Discussions” (9.8%). In the < 100 meals group, the
proportion of “Counselling” was relatively higher, at
26.2%, whereas in the > 100 meals group, “Discussions”
and “Practice” were more prevalent, at 14.5% and 13.0%,
respectively, showing a significant difference (P < 0.001).
The preferred education methods indicated equal pro-
portions for “Lecture” and “Counselling’; each at 23.5%,
followed by “Practice” (15.0%), “Video-based educa-
tion” (13.7%), “Discussions” (12.4%), and “Social media”
(11.8%). In the < 100 meals group, “Counselling” (36.9%),
“Video-based education” (15.5%), and “Social media”
(14.3%) were the preferred education methods. In con-
trast, the > 100 meals group showed greater preference
for “Lecture” (34.8%) and “Practice” (23.2%) (P < 0.001). A
total of 79.6% of participants reported implementing the
received educational content in their actual performance.
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3. The importance and performance of safety accident
prevention

Table 3 presents a comparison of the importance and
performance of safety accident prevention management
between the two groups based on the daily number of
meals served. The overall mean score for importance
was 4.78 out of 5.0, with the < 100 meals group reporting
a significantly higher score than the > 100 meals group
(4.86vs. 4.70) (P < 0.05). The overall mean score for per-
formance was 4.44, which was 0.34 points lower than
the importance score. Although the < 100 meals group
showed a slightly higher performance score than the >
100 meals group (4.51 vs. 4.37), the difference was not
statistically significant.

In the analysis of importance by type of safety acci-
dent, the “Slip & burn” indicated the highest mean score
(4.82), while “Musculoskeletal disease” had the lowest
(4.74). However, all six categories scored above 4.5 out
of 5, indicating a generally high level of importance
across all accident types. The < 100 meals group con-
sistently reported higher importance scores across all
accident types. Statistically significant differences were
observed in the categories of “Collision & falling off”
(P < 0.01), “Electric shock & fire” (P < 0.05), “Musculo-
skeletal disease” (P < 0.01), and “Contact with chem-
ical substance” (P < 0.05), with the < 100 meals group
showing a higher importance in each type. The highest
level of performance was found in the “Electric shock &
fire” (4.55), and the lowest in “Musculoskeletal disease”
(4.18). In five out of the six accident types, excluding

https://doi.org/10.5720/kjcn.2025.00185
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Table 2. Status of safety education by the daily number of meals served

Total

< 100 meals group = 100 meals group

Variables ltems (n = 157) (n = 87) (n = 70) X’ value
Experience of safety Yes 153 (97.5) 84 (96.6) 69 (98.6) 0.637
education No 4(2.5) 3(3.4) 1(1.4)
Total 157 (100) 87 (55.4) 70 (44.6)
Frequency of safety Once a year 14 (9.1) 4(4.8) 10 (14.5) 4.484
education” Once every 6 months 17 (11.1) 9 (10.7) 8 (11.6)
Once every 3 months 29 (19.0) 17 (20.2) 12 (17.4)
> Once a month 93 (60.8) 54 (64.3) 39 (56.5)
Total 153 (100) 84 (54.9) 69 (45.1)
Main safety education  Lecture 97 (63.4) 51 (60.7) 46 (66.7) 22.458™"
method” Counselling 24 (15.7) 22(26.2) 2(2.9)
Discussions 15 (9.8) 5 (6.0) 10 (14.5)
Practice 11(7.2) 2(2.4) 9(13.0)
Video-based education 6(3.9) 4 (4.8) 2(2.9)
Total 153 (100) 84 (54.9) 69 (45.1)
Desired safety education Lecture 36 (23.5) 12 (14.3) 24 (34.8) 28.344™"
method” Consulting 36 (23.5) 31(36.9) 5(7.2)
Practice 23 (15.0) 7 (8.3) 16 (23.2)
Video-based education 21 (13.7) 13 (15.5) 8 (11.6)
Discussions 19 (12.4) 9 (10.7) 10 (14.5)
Social media 18 (11.8) 12 (14.3) 6 (8.7)
Total 153 (100) 84 (54.9) 69 (45.1)
Performance of safety Yes 125 (79.6) 92 (80.0) 33(78.6) 0.039
education contents g 32(20.4) 23(20.0) 9 (21.4)
Total 157 (100) 115 (73.2) 42 (26.8)
n (%).

Differences between groups were analyzed using the chi-square test.

YPercentages were calculated based on valid responses (n = 153). Total sample size was 157; 4 missing responses.

sk

P <0.001.

“Musculoskeletal disease’, the < 100 meals group re-
ported higher mean performance scores. Statistically
significant differences were observed in the types of “Cut
& winding & stenosis” (P < 0.05), “Collision & falling oft”
(P < 0.05), and “Contact with chemical substance” (P <
0.05), with the < 100 meals group demonstrating higher
levels of performance.

Among the 22 items, statistically significant differenc-
es were observed between the 2 groups in 14 items for
importance and in 6 items for performance (P < 0.05-P
< 0.01). For importance, the < 100 meals group reported
significantly higher scores in the “When cleaning the
gas hood, use the safe ladders and work in pairs” (P <
0.01), “When cleaning the trench, install a caution sign
and cover it again after cleaning” (P < 0.01), “Do stretch-
ing exercise before starting and after working” (P < 0.01),
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and “When moving heavy things, use an assistive device
or help from colleagues” (P < 0.01). In terms of perfor-
mance, the “When cleaning the trench, install a caution
sign and cover it again after cleaning” showed a more
pronounced significant difference (P < 0.01), with the <
100 meals group demonstrating higher scores.

4. Educational needs and priorities for safety accident
prevention

The results of the paired samples t-test conducted to
analyze the differences between importance and perfor-
mance for the 22 safety accident prevention items in the
< 100 meals group are presented in Table 4. For all 22
items, the importance scores were higher than the cur-
rent performance scores, and the differences were statis-
tically significant (P < 0.001). To determine the priorities

265



Jeongeun Park and Eunsil Her

(98ed 1xau 8y} 01 panunRUO))

(L90Fzey) (290F6SY) (S90F9VY) (EG0FG9Y) (8E0F88Y) (OVOFLLY) (way Jod ueaw)
- .9cs’c 69CF0ELT SV'CF ¥E'QT TOCTF88/LT - ..0co'e TTC+098T CSTFTS6T G8TFOT'6T |eyoans
Buiuesio Jsyle uiege 1 Jan0d
pue ugis uoineo e ||eisul
9 ..8.8¢C 98'0F C'v Y90 F 091 9L 0FviY 1T LL0TE V.0 F 9GSV 70 F981 090F €LY ‘youasy 8y) Suiuesjo usym ‘zT
sied uj yiom
pue ‘sioppe| ajes ay1 asn
6 Evve €60F0C Y 9. 0FES Y G8'0F8EY 8 L98T'E 290FT9V 6E0F 681 TSG0FOLY  ‘pooy ses eyl Suiuesio Usym TT
SI9YIOM UDBMID]
agessed pue aoue)sip uLnd
14 68T L90FTVY 290+ 191 S9'0+FCSY o] LELre €G0F 691 Or'0+ .8V VOF6LY -9s Ag suoIs|||00 BunuaAsld 0T
USYoHy 8y} Ul (¥)
Suiuuni oYUM sguIpuNoLINS 1o Buijes
€ 8€9T 190F vy 090+ 191 90+ ¥St 4 .68T°C YrOoOF VLY 9€'0 ¥ 68V or'0+2Z8Y pue ool syl ®oeyd ‘6 % UOIs|0D
(99°0F LEF) (8G50F8SY) (290F8vt) WroFvLy) (980F98%) (0V'0F08t) (way Jod uesw)
- YGiLLic SOCF VLT CECTFCEGT 6BV CFVELL - 608'T LLT ¥ 1687 LV TFSY6T 29T +VC 6T |elolgns
SISOUd)S
1O YSll B YuMm aulyoew suneiol
@ 9ETT G900 F 611 8G90+ 091 T90+GSY @ /69T €V’ 0FILY 8€0F981 or'0FZ8'¥ e Buisn usym uonneodald ‘g
Yons
SAISN|OXS UB 8sn “48pulig Jo
8 LT6'T 1760+ 9CY TLOFTISY Z8'0F6EY 9 8T CG0F0LY Or'0* 781 9V'0F 8Ly  Jenno 8|geleden e Juisn Usym °L
Jo1em
UM YUIS Ul 1l 9ARS] 10U O JO
] LESP'C CLOFOEY 090 F29'¥ 190F 0S5V @ 86ET CVOFLLY 8€'0F98V 0’0 ¥ 8%  doe(d uspply e ajiuy 8y} deay 9 (1)
s|isuain uood dieys guisn SISOU)IS
o] .09T°C 0L 0F LEV 860 ¥ 091 G9'0F 0S¥ @ ,.c00c 0S0OF VL'V 9€'0 ¥ 681 EV'0F 28V usym seno|3 aAnosI0id Jeap "G Sulpuim B InD
(cooFovy) (LG0F29P) (BSOF¥St) TroF.1Lv) (9€0F98Y) (8E0F¢8Y) (way Jad ueaw)
- €897 67'C F¥8'LT /TCTF8Y'8T 8ECTFOCST - v T GOT+606T GYTFvrel vSTF6C6T [el01qns
sjisusin pue
‘110 “191eM 104 YuMm Suisn uaym
4 0cC8'T €90+ 9T’V 1G0FEQY 090 +GS¥ T €LTT 6E0F I8V 9C0F68Y 1LE0FG8Y Buluing ayy 0y uonuane Aed ‘7
a|sie 8y Ul
4 1997 GO0 FOr'Y 8G°0F 29V T90+GSY 4 02T O+ LLY 6E0FG8Y OV'0FC8+¥  pueaoeldiom ayy Ul sguely ‘¢
saoys dijs-uou pue
4 ocr'T €90+ VY 8G0FT9YV 09’0 FG6G'¥ 4 86ET YO+ LLY 8€0F98Y 07’0 ¥C8¥  uoide ay)Jeam ‘SUBIOM UBUM ‘T
aoe(d ()
4 1697 €90F V'Y 85 0FC9V 09’0 FGG'¥ 14 TCLT 8V 0FELY 6E0FG8Y 0¥ 08t }IOM B} JO Joojy By UBSID T uIng R diIS
(0L=u) (8 =u) (0L=U) (28 =u)
yuey  anjeal dnog dnoJg (6T =) yuey  anjeal dnog dnoJg (26T =U) SWisplooe
SIEBW Q0T 2 SIeaW 00T > =10l SIESW Q0T = SIeaw Q0T > I#ioL R b&mwm
SouBWIOLad Souenodw| L

PaAJaS S|eall JO Jagquuinu Ajiep ayi AQ uonuanaid Juapiooe Ajajes Jo aouewopad pue aouenodwi ay) Jo uosuedwo) *g ajqer

https://doi.org/10.5720/kjcn.2025.00185

266



Safety educational status and needs in military

T00>d,,'G00>d,

‘(powuopad Auan) G 01 (J|e 1e pawopad J0U) T :0|eds Lay sjiodg,
"(quepodw Aan) G 03 (e ye Jueniodwil Jou) T :9]e0s ayI syulodg,

100Us e1ep Aajes [eusjew ‘SasiN

15911 J0 188 aJ1enbs-1yo 8y Suisn pazAjeue atem sdno.g usemiaq ssoualayiq

‘as ¥ Uues|\
(€90F.€¥) (9G0FTSY) (6G0F v¥v) (ev'0F0LY) (9€0F98Y) (OV'0F8LY) (way Jod uesw)
- CIST €6 ECT+9096 9€CT¥8C66 VIET F1V38.6 - 98¥'¢C 87’6 +9€€0T ¥0'8+F 06'90T G8'8 + CE'S0T 9103s |e10]
(620F6C1Y) (690F€SY) (PLOFev) (95°0F991) (v oFv8¥Y) (BVOFOLY) (way Jod ueaw)
- .cOoT'e /ST + .98 6ET + .06 87T +¥8'8 - G.TC TTTFEEC6 780 ¥+ 89'6 86'0 + ¢S'6 |eloans
$80ULISqNS [BOIWBYD Suneas)
9 06T 6L0FTEY 0L 0F¥S'¥ VLOF VoY A ,oeece 990 F L9V o+ a8Y 67°0F L.  ©10joq Sulyy uonosjoid Jeap ‘2g (2
asn J0Jaq aouLIsqns a0ueISONS
paijdde SASIAl Jo pouraw [edlwayd
A LE8T'C 980+ 9Ct 0L0+€SY 8L0FTr'Yy 6 .c80°¢C 980+ 991 7’0+ ESY 05 0+G.LV Suipuey A19)es 308yd "TZ  YUM 1081U0D
(6L0FGCY) (QL0F¥TY) (9L0F8TH) (rS0FT19Y) (OVOF¥8Y) (8V0FtL'Y) (way Jad uesw)
- 788°0- GT'€E+O00LT CO'EF9G9T J0'€EF¥9.°9T - .EC6C LT'CF+9Y'8T TOT ¥ /E6T C6'T F96'8T |eioans
1 1sn(pe 01 pasn si poddns
Aeljixne ue ‘eyenbapeul
1T 88 T- <COT*9TV JTTFE]E CTTFL6E (0 OTP'e /G0FEQY 7’0 F €8V TSO0F VL'V S1 Y318y Yyousgyiom ayi §| “0c
panlasqo
ale sanbiuyoay Jadoud pue
2Jn1sod 1991109 8y} ‘s109(qo
L TETT 0L 0F¥EY TLOF vy TLOF TV Y 9 J6ec 990 F L9V T7'0 981 670+ 8LV Aneay Buijpuey usym ‘6T
paziinn aq
pInoys senges||0d WoJ) aoue)
-SISSE JO 90INSP SAIISISSE UR
6 TST0 VLOF LEY 80 F6EY 08’0 F8EY 9 ,.C66°C TS0 F991 LEOF .8V SO+ 8L Y ‘swia)l Areay Suirow Usym "ST (%)
Suiyom Jaye pue guniels aseasIp |e1e
oT v.9T- 960FETV 760 F /8°€ S6'0 F66'€ @ ..886°C .0 F 0S¥ 87'0 F 08t Z9'0F /9  2I040Q 9SI019xe u1yoyens oqg LT -[@1SOInasn|y
(6G0F VY) (850F29P) 850 ¥ GG'V) (yroFeLvy) (880F98Y) (IV0F081) (way Jad ueaw)
- GGO'T SETF L8LT CETFO6V'ST GECTFCC'ST - .810°C V. T +16'ST CSTFSV6T V9T FTC6T |eyoans
Apuenbauy Jeyesiq seg
€ T8€T SO0 F oY 290+ 091 Y90F VST 14 LT IV OFTLY 8€'0F98Y1 Cr'OF08Y 4O snels uohelado ayy %o8yd ‘9T
110 pa128yIaA0 AQ pasned
al1} Juanaid 0] s1e8s JIBy)
€ ,960¢C GO0FEYY 1S0FE9Y C90FVS'Y 4 ,08T'C CGOFTLY LE0F .8V PP OF 08y 9ABS| 10U O 4000 ‘Bulhly UBYM "GT
S8111[10B) pUB SUO0BUU0D
T [#4°n" 790+ 611 650 F €9V 090+ LSV 14 .L86'T SYOFELY 8€0F98Y 0+ 08" [e0L130318 93 Y08 ¥ T
Spuey 1om Lim sai|ioe) () oy
T 86€T 850 F0SY¥ 6S°0F €9V 690 F LSV € 99€T EVOFILY V0 F 388" EV'OF 18V OL1103I8 YoN03 Jou 0 "ET HO0Ys d1109|3
=u =u =u =u
yuey  anjeal Awwohmv Ammwo_wv (6T =U) jquey  anjeal Awwo_mv Jﬂo_wv (267 =1) R
_ |elol _ |eyol swiay Aojes
sjesw Q0T < sjesw Q0T > s|esw Q0T < sjesw Q0T > 10 sodAL
2ouBwIOlad Souenodw|

panunuog °g ajqel

267

https://doi.org/10.5720/kjcn.2025.00185



Jeongeun Park and Eunsil Her

for educational content, the Borich Needs values were
calculated. The item “If the workbench height is inade-
quate, an auxiliary support is used to adjust it” showed
the highest Borich Needs score at 4.740, followed by ‘Do
stretching exercise before starting and after working’
with a score of 4.348. The model visualized using the Lo-
cus for Focus model is presented in Fig. 1A. Quadrant I
(high importance high discrepancy; HH) represents the
highest priority for educational intervention. The items
included are “When cleaning the gas hood, use the safe
ladders and work in pairs’;, “When moving heavy items,
an assistive device or assistance from colleagues should
be utilized’, and “When handling heavy objects, the cor-
rect posture and proper techniques are observed” Based
on the overlap between the Borich Needs and the Locus
for Focus model, the item with the highest educational
priority was “When moving heavy items, an assistive
device or assistance from colleagues should be utilized”
(Rank 1). This was followed by “When handling heavy
objects, the correct posture and proper techniques are
observed” (Rank 2) and “When cleaning the gas hood,
use the safe ladders and work in pairs” (Rank 3).

The > 100 meals group also showed statistically sig-
nificantly higher importance scores than performance
scores across all 22 items (P < 0.001). The Borich Needs
scores were highest for the “If the workbench height is in-
adequate, an auxiliary support is used to adjust it” (2.235),
as in the < 100 meals group (2.235). This was followed by
“When using a vegetable cutter or grinder, use an exclu-
sive stick” (2.117). Based on the visualization using the
Locus for Focus model in Fig. 1B, the items located in
Quadrant I include “Pay attention to the burning when
using hot water, oil, and utensils’; “Wear protective gloves
when using sharp cooking utensils’, “Keep the knife in a
hidden place or do not leave it in a sink with water’, and
“When using a vegetable cutter or grinder, use an exclu-
sive stick” The highest educational priority item iden-
tified through the integration of the Borich Needs and
the Locus for Focus model was “When using a vegetable
cutter or grinder, use an exclusive stick” (Rank 1). The
next priorities were “Keep the knife in a hidden place or
do not leave it in a sink with water” (Rank 2) followed by
“Wear protective gloves when using sharp cooking uten-
sils” (Rank 3) and “Pay attention to the burning when
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Table 4. Educational priorities for safety accident prevention based on the Borich Needs and the Locus for Focus model by the daily number of meals served

> 100 meals group (n = 70)

< 100 meals group (n = 87)

The Locus

The Locus
for Focus

Types of

Borich  for Focus  Top
priorities model’s priorities

Borich

Paired
t-value

Mean
difference®

Borich Borich Top
priorities

Paired
t-value

Mean
difference®

ltems

safety

Needs?

model's priorities

priorities

Needs?

accidents

priorities

18
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8. Precaution when using a rotating
machine with a risk of stenosis

sharp cooking utensils
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2. When working, wear the apron and
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Fig. 1. The Locus for Focus model by daily number of meals served. (A) The result of selecting safety education contents priority
using the Locus for Focus model in the < 100 meals group. (B) The result of selecting safety education contents priority using the
Locus for Focus model in the = 100 meals group. Difference = Importance - performance. HH, high importance high discrepancy;
LH, low importance high discrepancy; LL, low importance low discrepancy; HL, high importance low discrepancy. 1 = clean the
floor of the work place; 2 = when working, wear the apron and non-slip shoes; 3 = arrange in the work place and in the aisle; 4
= pay attention to the burning when using with hot water, oil, and utensils; 5 = wear protective gloves when using sharp cooking
utensils; 6 = keep the knife at hidden place or do not leave it in sink with water; 7 = when using a vegetable cutter or grinder, use
an exclusive stick; 8 = precaution when using a rotating machine with a risk of stenosis; 9 = check the floor and surroundings
without running in the kitchen; 10 = preventing collisions by securing distance and passage between workers; 11 = when cleaning
the gas hood, use the safe ladders, and work in pairs; 12 = when cleaning the trench, install a caution sign and cover it again after
cleaning; 13 = do not touch electric facilities with wet hands; 14 = check the electrical connections and facilities; 15 = when frying,
cook do not leave their seats to prevent fire caused by overheated oil; 16 = check the operation status of gas breaker frequently;
17 = do stretching exercise before starting and after working; 18 = when moving heavy items, an assistive device or assistance
from colleagues should be utilized; 19 = when handling heavy objects, the correct posture and proper techniques are observed;
20 = if the workbench height is inadequate, an auxiliary support is used to adjust it; 21 = check safety handling method of MSDS
applied substance before use; 22 = wear protection thing before treating chemical substances.

using hot water, oil and utensils” (Rank 4). Safety and Health Agency, and educational institu-
tions, indicating relatively restricted access to diverse
DISCUSSION

and specialized educational resources in the military
environment [6, 7]. Only 60.8% of participants reported

This study examined the current status and perceived
needs related to safety education among army food ser-
vice personnel. Findings revealed that 97.5% of partici-
pants had received safety education, a rate comparable
to that reported among industrial food service person-
nel (96.5%) [6], but lower than the 100% observed in
school food service settings [9]. In the military, the main
providers of safety education are typically food service
supervisors or culinary consultants. Whereas the civil-
ian sector benefits from a broader range of instructional
agents, including dietitians, the Korea Occupational

270

receiving safety education on a monthly basis, a figure
substantially lower than that of their civilian counter-
parts. Notably, even in the > 100 meals group, where a
high proportion of personnel had less than five years
of work experience, participation in regular education
remained insufficient. These findings underscore the
critical need for systematic, continuous safety education
programs tailored to less-experienced personnel [19].
The most commonly used method of safety education
was “Lecture” (63.4%), albeit less prevalent than in in-
dustrial foodservice settings (77.2%) [6]. While the use of

https://doi.org/10.5720/kjcn.2025.00185
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practical education was relatively higher, accounting for
13.0%. Education methods differed significantly by the
scale of food service facilities; individualized “Counsel-
ling” was more frequently used in the < 100 meals group,
whereas those serving > 100 meals group favored “Dis-
cussions” and experiential learning (P < 0.001). These
results suggest that instructional approaches are being
differentiated according to the operational scale of the
food service units. Preferences for educational methods
were also becoming increasingly diversified. Compared
to traditional lectures, which saw a decrease in prefer-
ence of nearly 40%, other methods, such as “Counselling’,
“Practice’, “Video-based education’, “Discussions’, and
“Social media’, were preferred. In particular, participants
in the < 100 meals group preferred “Counselling” and
“Social media’, whereas those in the > 100 meals group
favored “Lecture” and “Practice” (P < 0.001). This sug-
gests that educational needs vary according to partici-
pant characteristics and food service environments [20,
21]. Approximately 79.6% of participants reported that
they applied the contents of safety education to their
actual work practices, a finding consistent with those
among school food service personnel (78.2%) [7]. Never-
theless, previous studies identified dissatisfaction stem-
ming from discrepancies between educational content
and the practical work environment (42.3%), and from
formalistic or perfunctory delivery modes (19.8%) [7].
The results highlight the necessity of developing contex-
tualized safety education curriculums that reflect both
experiential levels and facility characteristics.

Although the perceived importance of accident pre-
vention was high (mean = 4.78), the actual performance
was lower (mean = 4.44), reflecting a documented gap
between risk perception and behavioral implementa-
tion [21-23]. Among the types of safety accidents, “Slip
& burn” were perceived as the most important, whereas
“Musculoskeletal disease” received the lowest scores
in both perceived importance and performance. These
findings appear to be related to the most frequently
reported types of safety accidents in previous studies,
with “burns” (46.4%) being the most common among
industrial food service workers [6] and “slips” (66.2%)
among school food service employees [7]. It also high-
lights issues related to risk factors, suggesting that in
work environments where repetitive physical tasks are

https://doi.org/10.5720/kjcn.2025.00185

routine, associated hazards may be easily overlooked
[24]. Although stretching and the use of assistive devices
are critical behaviors for preventing safety accidents,
their actual implementation rates were relatively low.
Therefore, linking awareness to performance through
targeted education on these behaviors may contribute
meaningfully to strengthening practical safety out-
comes. Comparisons based on the daily number of
meals served presented that both overall importance
and performance scores were higher in the < 100 meals
group compared to the > 100 meals group. Among the
22 items, statistically significant differences were ob-
served between groups in 14 items for importance and
6 items for performance (P < 0.05-P < 0.01). This differ-
ence can be interpreted as reflecting clearer recognition
of personnel’ roles and responsibilities in smaller-scale
units, leading to relatively higher risk awareness. This
finding is consistent with previous reports indicating
that safety culture and risk perception may vary accord-
ing to organizational size [25].

The Borich Needs Assessment revealed that, for all 22
items, importance exceeded performance (P < 0.001),
indicating a widespread demand for educational rein-
forcement. In both groups, the task “If the workbench
height is inadequate, an auxiliary support is used to
adjust it” yielded the highest priority score, reflecting
the need for ergonomic intervention to mitigate mus-
culoskeletal risk. Previous studies have emphasized the
role of repetitive and improper postures as critical risk
factors in institutional foodservice settings [26].

The dual analysis model, which combines the Borich
Needs Assessment and the Locus for Focus model, is
useful for providing practical and strategic intervention
directions in educational settings, and its validity has
been emphasized in previous studies [11, 12, 14, 15].
The integrated results of the two models in this study
indicate that, for the < 100 meals group, the highest
educational priorities involve preventing musculoskel-
etal disorder related to equipment use, which reflect
increased physical burdens and heightened accident
risks stemming from limited automation and staffing
constraints [27]. Conversely, in the > 100 meals group,
safety regulations concerning cooking equipment—
specifically injuries such as cut & winding & stenosis—
emerged as top educational priorities. This finding cor-
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responds to the characteristics of the > 100 meals group,
where faster cooking speeds and more frequent use of
equipment elevate the risks of thermal and mechanical
accidents [28]. To effectively address these challenges,
comprehensive policy measures at the Ministry of Na-
tional Defense of the Republic of Korea level are essen-
tial. These should include expanding and enhancing
training for dedicated safety management personnel,
modernizing foodservice facilities through the adoption
of advanced safety equipment and automation tech-
nologies, developing standardized safety protocols and
manuals, and optimizing workforce allocation.

Limitations

This study used a cross-sectional design, analyzing
needs at a specific point in time, which limits the ability
to reflect changes in safety education needs or long-
term effects. Additionally, the use of convenience
sampling reduced the representativeness of the study
population, and the reliance on self-reported data may
have introduced subjective bias from respondents. The
samples were limited to army foodservice personnel in
Gyeongsangnam-do, Korea, restricting the generaliz-
ability of the results to other military branches or civil-
ian industries. Furthermore, external factors, such as
the work environment and organizational culture, were
not adequately controlled, which may limit the interpre-
tation of the results. Lastly, since this study focused on
identifying the priority of educational needs, it did not
assess the actual effect of educational programs on acci-
dent prevention or the improvement of safety behaviors.

Conclusion

This study is meaningful in that it clearly identifies the
priority for safety education among Korean military food
service personnel with limited access, by integrating the
Borich Needs and the Locus of Control model, and the
Locus of Control model, and may provide an empirical
basis for establishing detailed provisions to enhance the
safety of military foodservice under the recently enact-
ed the Basic Act on Military Food Service [3] in Korea.
The findings suggest that safety education programs for
military foodservice personnel should be tailored and
practice-oriented, taking into account factors such as
the size of the foodservice facility, working conditions,
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and types of accidents. The educational content should
consistently include topics related to improving the
work environment and preventing musculoskeletal dis-
orders. Specifically, for the < 100 meals group, emphasis
should be placed on education aimed at fundamental
improvements in the work environment and reducing
physical burdens, whereas the > 100 meals group should
focus more on detailed safety management during food
preparation processes and responses to hazardous sit-
uations. Furthermore, intervention studies are needed
to assess behavioral changes based on the prioritized
educational content and to verify whether customized
education effectively reduces accidents in Korean mili-
tary foodservice facilities.
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Objectives: Although diet quality is known to be associated with environment and individ-
uals’ characteristics, these have not been studied together. We determined the associa-
tion of diet quality with regjonal factors stratified by individuals’ sociodemographic charac-
teristics.

Methods: This study used nationally representative survey data on regional factors
(2010-2020) and the Korea National Health and Nutrition Examination Survey data on
individuals’ sociodemographic characteristics (2013-2018). Community-dwelling Kore-
ans aged = 20 were included (n = 26,853). Regions were categorized into metropolitan
cities or provinces and subsequently according to regional factors (level of educational at-
tainment, income per capita, food security status, physical activity facilities, time to the
nearest large retailer, and internet use of the region). Individuals’ sociodemographic char-
acteristics included age, education status, income, and number of household members.
Diet quality was assessed using the Korean Healthy Eating Index (KHEI).

Results: In the entire population, education status of metropolitan cities was positively as-
sociated with the KHEI. Shorter time to retailers and higher internet use were positively
associated with the KHEI in metropolitan residents with higher income levels but nega-
tively associated with the KHEI in those with lower income status. Among provincial resi-
dents with a low education status or income, regional physical activity facilities were posi-
tively associated with the KHEI.

Conclusion: The association between diet quality and regional factors varied depending
on the resident’s sociodemographic characteristics. Both regional and individual sociode-
mographic factors must be considered to address gaps in nutritional equity.

Keywords: Diet; feeding behavior; health inequities; health policy; social environment

INTRODUCTION

Diet is one of the most critical modifiable factors in preventing chronic disease
and promoting health [1-4], and it is influenced by personal characteristics and
environmental factors. Diet quality (DQ) is strongly associated with individual
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Individual and regional factors on diet quality

characteristics, such as age, income, education status,
and living alone [5, 6]. In Korea, various policies, such
as meal delivery programs and nutrition classes, have
been implemented for vulnerable populations, taking
individuals’ sociodemographic characteristics into con-
sideration. Nevertheless, nutritional disparities between
regions are increasing, leading to differences in the
prevalence of chronic diseases [7]. On the other hand,
regional environment serves as an important back-
ground element in an individual’s diet and indirectly
influences DQ, which can have a greater impact on vul-
nerable populations. Various studies have reported that
access to a variety of foods, affordable food prices, con-
venient transportation, stable employment conditions,
availability of sports and public facilities, and internet
accessibility are considered important regional environ-
mental factors that contribute to the improvement of
DQ [8-10]. Even high-income individuals may struggle
to choose a variety of foods if they live in an area with
limited food accessibility. In Korea, regions with a high
regional disparity index have been shown to experience
negative health outcomes, highlighting the importance
of the regional environment, although most studies
have primarily focused on urban/rural differences [11].
This suggests that health disparities can arise based on
residential area, even among individuals with similar
personal characteristics and these disparities may be
more pronounced for vulnerable populations. Thus, to
reduce regional nutritional disparities, research on both
individual characteristics and community-related fac-
tors must be conducted simultaneously.

Research has shown that community environment
affects food choices; however, whether the association
between regional factors and DQ varies according to
an individuals’ characteristics has not been elucidated.
Regional environment can be strongly affected by pol-
icy. Therefore, we selected regional characteristics that
may be affected by policy (economic status, education
status, healthcare-related welfare services, food retailer
accessibility, and information availability of a region)
and assessed their association with DQ according to
participant characteristics that are well known to be
associated with DQ (age, income, education, and single
person household).

Using regional indicator data from Statistics Korea

https://doi.org/10.5720/kjcn.2025.00157

and the Community Health Survey (CHS) as well as
individual sociodemographic data from the Korea Na-
tional Health and Nutrition Examination Survey (KN-
HANES) 2013-2018, we aimed to examine regional fac-
tors related to DQ in both metropolitan and provincial
areas according to individual’s sociodemographic char-
acteristics. This study may aid in identifying populations
that may be most affected by regional factors to address
regional and individual disparities in DQ through public
policy.

METHODS

Ethics statement

The KNHANES was approved by the institutional review
board of the Korea Centers for Disease Control and Pre-
vention (approval numbers: 2013-07CON-03-4C,
2013-12EXP-03-5C, and 2018-01-03-P-C).

1. Study design

This is a cross-sectional study utilizing national survey
data, described according to the strengthening the re-
porting of observational studies in epidemiology guide-
lines (https://www.strobe-statement.org/). The partici-
pant flow is outlined in Supplementary Figure 1.

2. Region classification

Regions were categorized into metropolitan cities
(Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon,
Ulsan, and Gyeonggi-do) and provinces (Gangwon-do,
Chungcheongbuk-do, Chungcheongnam-do, Gyeong-
sangbuk-do, Gyeongsangnam-do, Jeollabuk-do, Jeol-
lanam-do, and Jeju-do). Despite some unique charac-
teristics of Jeju-do, residents’ dietary patterns and main
industry (tourism and agriculture) are similar to those
of other provincial regions and was thus included in the
analyses [12, 13]. A sensitivity analysis excluding Jeju-do
was also performed to account for its distinctiveness.
Sejong special Self Governing City, a newly instituted
capital, was excluded to minimize confounding factors.

3. Regional factors

Regions were further categorized into three groups per
metropolitan area or province using statistical data from
Statistics Korea on education level (2015, 2020), income
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level (2013-2018), facilities for physical activity (2013~
2018), market accessibility (2017-2018) or internet use
(2013-2018). The CHS data was utilized to obtain in-
formation on regional food security status (2013-2018)
of metropolitan cities and provinces. The mean value
for the aforementioned study period was calculated for
each region and factor. Higher education was classified
as > college education for adults aged < 60 years and >
high school education for adults aged > 60 years owing
to the rapid increase in the number of college graduates
within the past 30 years in Korea. Annual income per
capita of a region was used for regional income level.
Households that responded as “my family sometimes
lacked food owing to financial difficulties” or “my family
often lacked food because of financial difficulties” were
defined as being food insecure. Taking into account
policies for physical activity, the area covered by urban
parks per 1,000 population and number of sports facili-
ties per 100,000 population were used for metropolitan
cities and provinces, respectively, as indirect measure-
ments of local governments’ support for health and nu-
trition due to the lack of publicly available data specific
to nutrition policy. Regional factors regarding accessi-
bility included time to the nearest large retailer or tradi-
tional market (either by public transportation/on foot or
by car). In addition, internet use, as a percentage of the
population (> 3 years of age) that had used the internet
within the preceding month, was a factor used to gauge
access to information and online shopping. Metropol-
itan cities and provinces were each divided into three
groups according to the level of each regional factor.

4. Participants’ general and dietary characteristics

This study included participants aged 20 years and
older from the 2013-2018 KNHANES (n = 36,977). Ex-
cluding subjects missing data on DQ, education status,
or income, those diagnosed with cancer, and residents
of Sejong city resulted in a final of 26,853 participants
(Supplementary Figure 1). Individual characteristics
included age, education level, income level, and house-
hold type (single-person household or not). Age was
categorized as 20-39, 40-59, and > 60 years. Education
status was categorized into three levels according to age
group. Participants aged < 60 years were categorized as
middle school graduate or lower, high school graduate,
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and college graduate or higher; those aged > 60 years
were categorized as primary school graduate or lower,
middle school graduate, and high school graduate or
higher. Household income was classified as low, low-
er-middle, upper-middle, and high. Household type
was categorized into single-person and multiple-person
(= 2 persons) households. Participants were assigned
to their actual place of residence according to the KN-
HANES database.

DQ was assessed using the Korean Healthy Eating In-
dex (KHEI) available in the KNHANES database [14, 15].
The KHEI score ranges from 0 to 100, with higher scores
indicating superior DQ.

5. Other participant characteristics

Body mass index (BMI) was calculated using measured
weight and height data. Participant physical activity was
self-reported. Disease status was determined accord-
ing to the KNHANES database, which was based on
self-report and laboratory data [14]. Diseases of interest
included dyslipidemia, myocardial infarction, angina,
renal disease, hypertension, and diabetes.

6. Statistical analyses

Data analysis based on the complex survey design was
performed after applying weights, stratification vari-
ables, and primary sample units. Analyses were strati-
fied by metropolitan city and province and subsequent-
ly by individual characteristics. Values are expressed as
n (weighted %), mean + standard deviation, weighted
% (standard error [SE]), or the weighted mean + SE.
Regional differences were assessed using chi-square
tests for categorical variables and t-tests for continuous
variables. The KHEI scores of individuals residing in
the region categories were analyzed using analysis of
variance. Individual characteristics corresponding to
the regional factor of interest were not adjusted for to
avoid over-adjustment bias. Models were adjusted for
age, sex, education status, family income, BMI, physical
activity, and disease (except for the individual charac-
teristic of consideration). Additionally, sensitivity anal-
ysis was performed by excluding Jeju-do from analyses
of provinces. All statistical analyses in this study were
performed using SAS (version 9.4; SAS Institute Inc.).
Statistical significance was set at P < 0.05.
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RESULTS

1. Regional factors and participant characteristics
Metropolitan cities had greater proportions of residents
with higher education or internet users, exhibited high-
er income per capita, and took less time to reach the
nearest large retailer than provinces. However, the pro-
portion of food secure households was similar between
metropolitan cities and provinces (Table 1). The mean (+
SE) age of the participants was 46.48 (+ 0.17) and mean
KHEI was 62.81 (+ 0.12) (Table 2). Province-dwelling in-
dividuals were older and had higher mean BMI values.
Provinces had higher proportions of one-person house-
holds, households with low income, education status,
or physical activity, and residents with diseases than
metropolitan cities. No difference in DQ was observed
between the two regions; however, among adults aged
> 60 years, those residing in provinces exhibited poorer
DQ than their counterparts residing in metropolitan cit-
ies. Participants excluded from the analyses were older;
had a higher morbidity prevalence; displayed superior
DQ; and had a lower income status, and education sta-
tus than those included in this analysis (Supplementary
Table 1). Regardless of regional factors, individual char-
acteristics, such as age, education status, and income,
demonstrated strongly positive associations with DQ. In
addition, multiple-person households exhibited better
DQ than single-person households (data not shown).

2. DQ according to regional factors

In metropolitan cities, DQ was positively associated
with the proportion of individuals with higher education
(P =0.012; Supplementary Table 2). However, regional
income, food security, facilities for physical activities,
time to the nearest large retailer, and internet use were
not associated with DQ.

3.DQ by regional factors and individual characteristics
1) Regional education status

The positive association between regional education
and DQ in metropolitan cities was consistently ob-
served in metropolitan city residents aged 40-59 years (P
< 0.001) and those dwelling in multiple-person house-
holds (P = 0.001), while a positive trend was observed
in residents with higher personal education status (P =
0.056; Supplementary Table 3). This trend disappeared
when Jeju-do was excluded for sensitivity analyses. No
association between regional education status and DQ
was identified in the provinces.

2) Regional income and regional food security

Regardless of individual characteristics, no relationship
was observed between regional income and the KHEI
(Supplementary Table 4). However, among metropoli-
tan city residents aged > 60 years and those with a low
education status, DQ was positively associated with
regional food security status (P = 0.006 and P = 0.034,

Table 1. Comparison of regional factors between metropolitan cities and provinces in Korea

Regional factors Overall Metropolitan cities Provinces P-value
Higher education (%) 54.08 + 6.60 58.90 + 4.64 49.26 + 4.35 0.001
Income per capita (1,000 KRW) 17,535 + 1,519 18,447 + 1,717 16,624 + 312 0.009
Population food secure (%) 56.34 + 4.32 57.03 £4.40 55.65 + 4.41 0.539
Facilities for physical activity N/A 7.93 £ 2.07 115.97 + 11.36 N/A

Time to nearest large retailer (min) 29.71 + 16.85 14.95 £ 2.49 44.48 + 10.17 0.005
Internet use (%) 87.75 +6.01 92.76 + 2.51 82.75 £ 3.72 <0.001

Mean + SD.
KRW, South Korean won; N/A, not applicable.

Education level was categorized into high: > college, middle: high school, and low: < high school for adults < 60 years of age and high: = high school,
middle: middle school, and low: < middle school for adults = 60 years of age. Physical activity facilities were defined as urban park area per 1,000
population (1,000 m?) for metropolitan cities and number of sports facilities per 100,000 population for provinces. Metropolitan cities include Seoul,
Busan, Daegu, Daejeon, Gwangju, Ulsan, Incheon, and Gyeonggi-do. Provinces include Gangwon-do, Chungcheongbuk-do, Chungcheongnam-do,
Gyeongsangbuk-do, Gyeongsangnam-do, Jeollabuk-do, Jeollanam-do, and Jeju-do. Comparisons between metropolitan cities and provinces were per-
formed using the t-test or chi-square test. Income per capita and time to the nearest large retailer were compared using the Wilcoxon rank sum test.
Regional factors used statistical data from Statistics Korea on education level (2015, 2020), income level (2013-2018), facilities for physical activity
(2013-2018), and market (2017-2018) accessibility and internet use (2013-2018). The Community Health Survey was used to determine regional
food security (2013-2018).
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Table 2. Participant characteristics according to residential area from KNHANES 2013-2018

Participant characteristics Overall Metropolitan cities Provinces P-value
Total 26,853 (100) 18,779 (74.11) 8,074 (25.89)
Age (year) 46.48 £ 0.17 45.57 +0.19 49.09 £ 0.41 <0.001
Sex, male 49.79 (0.31) 49.67 (0.37) 50.14 (0.56) 0.484
BMI (kg/m?) 23.88 £ 0.03 23.79 £ 0.03 24.13 £ 0.05 <0.001
One-person household, Yes 9.08 (0.32) 8.36 (0.37) 11.17 (0.65) <0.001
Income <0.001
Low 14.75 (0.39) 12.93 (0.44) 19.96 (0.92)
Lower middle 23.94 (0.47) 22.99 (0.55) 26.67 (0.89)
Upper middle 29.42 (0.48) 29.95 (0.55) 27.88 (1.01)
High 31.87 (0.64) 34.10 (0.76) 25.47 (1.22)
Education <0.001
Low 20.07 (0.41) 17.27 (0.43) 28.07 (1.07)
Middle 34.89 (0.45) 34.73 (0.54) 35.37 (0.85)
High 45.02 (0.56) 47.99 (0.69) 36.54 (0.99)
Disease, Yes 61.82 (0.42) 60.56 (0.49) 65.40 (0.85) <0.001
Physical activity (min) <0.001
<150 35.88 (0.40) 33.48 (0.46) 42.77 (0.81)
> 150 64.03 (0.40) 66.44 (0.46) 57.13(0.81)
Missing 0.07 (0.02) 0.07 (0.02) 0.08 (0.03)
Mean KHEI
Overall 62.81+0.12 62.85 + 0.14 62.72 £ 0.25 0.652
20-39 58.23 £ 0.20 58.14 £ 0.22 58.57 + 0.47 0.411
40-59 64.70 £ 0.16 64.83 £0.18 64.34 £ 0.31 0.177
> 60 67.11 +0.19 68.07 + 0.23 65.00 £ 0.32 <0.001

n (weighted %), weighted % (SE), or mean + SE.

KNHANES, Korea National Health and Nutrition Examination Survey; BMI, body mass index; KHEI, Korean Healthy Eating Index; SE, standard error.
Education level was categorized into high: > college, middle: high school, and low: < high school for adults < 60 years of age and high: = high school,
middle: middle school, and low: < middle school for adults = 60 years of age. Metropolitan cities include Seoul, Busan, Daegu, Daejeon, Gwangju, Ul-
san, Incheon, and Gyeonggi-do. Provinces include Gangwon-do, Chungcheongbuk-do, Chungcheongnam-do, Gyeongsangbuk-do, Gyeongsangnam-do,
Jeollabuk-do, Jeollanam-do, and Jeju-do. Disease includes dyslipidemia, myocardial infarction, angina, renal disease, hypertension, and diabetes.
Comparisons between metropolitan cities and provinces were performed using the t-test or chi-square test.

respectively; Supplementary Table 5). No associations
were found in the provinces.

3) Physical activity facilities

In metropolitan cities, urban park area was not associ-
ated with DQ (Fig. 1, Supplementary Table 6). However,
among provincial residents with low education or in-
come status, those residing in areas with more sports
facilities exhibited a higher DQ than those in areas with
less sports facilities (P = 0.023 and P = 0.037, respective-
ly; Fig. 1). These associations were similar when Jeju-do
was excluded (P = 0.045 and P = 0.041, respectively).
The association between DQ and physical activity facili-
ties did not differ by age or household type.
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4) Access to retailers and information

In both metropolitan city and provincial residents, DQ
was positively associated with shorter time to the near-
est large retailer via public transportation or on foot in
adults aged 40-59 years (P = 0.029 and P = 0.021, respec-
tively; Supplementary Table 7). In addition, metropol-
itan adults with higher personal education or income
status had greater KHEI scores when living in areas with
better access to markets (P = 0.023 and P = 0.034, re-
spectively; Fig. 2). In contrast, DQ decreased in low-in-
come individuals living closer to large retail shops (P =
0.042). The association of time to the nearest traditional
markets and DQ was also similar. (Supplementary Table
8). The regional proportion of internet users was used
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Fig. 1. Weighted adjusted means of the KHEI according to regional physical activity facilities (urban park area [metropolitan cities]
or number of sports facilities [provinces]) and individuals’ education (A, B) or income status (C, D) of adult participants of the KN-
HANES.

KNHANES, Korea National Health and Nutrition Examination Survey; KHEI, Korean Healthy Eating Index.

Weights were applied to account for the complex survey design. General linear models were conducted to compare mean KHEI
scores. Means were adjusted for participant age, sex, disease, physical activity, body mass index, and education/income. Er-
ror bars indicate standard error. Metropolitan cities were classified as low (Daegu, Busan, and Gwangju), middle (Seoul and
Gyeonggi-do), and high (Incheon, Daejeon, and Ulsan). Provinces were categorized into low (Gyeongsangnam-do and Chungc-
heongnam-do), middle (Chungcheongbuk-do, Jeollabuk-do, and Gyeongsangbuk-do), and high (Jeollanam-do, Gangwon-do, and
Jeju-do). Education status was categorized differently according to age due to the socioeconomic changes during the past decades
in Korea. For adults < 60 years of age education status was categorized as high (= college graduate), middle (high school gradu-
ate), and low (< high school graduate), while for adults > 60 years of age, education status was categorized as high (= high school

graduate), middle (middle school graduate), and low (< middle school graduate).

as an indicator of information accessibility. DQ was
positively associated with regional internet use in adults
aged 40-59 years and those with high income among
metropolitan city residents (P = 0.041 and P = 0.017,
respectively; Table 3). In contrast, metropolitan city resi-
dents with low income and provincial residents with low
education status exhibited poorer DQ when residing in
regions with higher internet use (P = 0.041 and P = 0.009,
respectively). Other results were similar when Jeju-do
was excluded from the analyses.
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DISCUSSION

The associations between DQ and regional factors with
regard to individual’'s sociodemographic characteristics
were assessed using national data. In metropolitan cit-
ies, middle-aged adults (40-59 years of age), exhibited
superior DQ when living in areas with a higher educa-
tion status, better market accessibility, greater internet
use. In addition, in metropolitan city residents with a
high education status KHEI was positively associated
with a shorter time to the nearest retailer and higher
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KNHANES, Korea National Health and Nutrition Examination Survey; KHEI, Korean Healthy Eating Index.

Weights were applied to account for the complex survey design. General linear models were conducted to compare mean KHEI
scores. Means were adjusted for participant age, sex, disease, physical activity, body mass index, and education/income. Error
bars indicate standard error. Metropolitan cities were classified as long (Gyeonggi-do and Ulsan), intermediate (Incheon, Gwangju,
and Daejeon), and short (Daegu, Seoul, and Busan). Provinces were categorized into long (Jeollanam-do, Gangwon-do, and
Gyeongsangbuk-do), intermediate (Chungcheongnam-do, Chungcheongbuk-do, and Jeollabuk-do), and short (Jeju-do and Gyeo-
ngsangnam-do). Education status was categorized differently according to age due to the socioeconomic changes during the past
decades in Korea. For adults < 60 years of age education status was categorized as high (= college graduate), middle (high school
graduate), and low (< high school graduate), while for adults = 60 years of age, education status was categorized as high (= high

school graduate), middle (middle school graduate), and low (< middle school graduate).

regional internet use; however, the KHEI was negatively
associated with these regional factors in low-income
adults. Among adults residing in provinces, those with
a low education or income status yielded higher KHEI
scores when dwelling in areas with more physical activ-
ity facilities than those inhabiting areas with less physi-
cal activity facilities.

This study is the first to comprehensively analyze both
environmental and personal factors that may possibly
interact with DQ. The findings confirm that environ-
mental factors, such as food security, education status,
the number of physical activity facilities, internet usage
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rate, and market accessibility are significantly associat-
ed with DQ depending on an individual’s socioeconom-
ic status or living condition. Although the importance of
residential environment for health has been increasing-
ly emphasized in recent years, previous studies have pri-
marily focused on disparities in DQ between urban and
rural areas or individual sociodemographic character-
istics such as age, income, and education level [16-18].
While identifying individual-level characteristics that
influence dietary behavior is undoubtedly important,
food choices are also shaped by the regional environ-
ments in which individuals live. This is because dispar-
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ities in food-related infrastructure and resources across
regions can directly affect the feasibility of practicing
a healthy diet, as shown in the results of the present
study. Therefore, this study highlights the need for an
integrated approach that considers not only individual
characteristics but also regional environmental factors
to improve DQ. These findings underscore the necessity
of regionally tailored strategies such as improving local
infrastructure and expanding access to health informa-
tion for the development of policies aimed at promoting
health equity.

Regional factors variably affect DQ according to an
individual’s characteristics, such as income, as observed
in this study. High-income metropolitan city residents
appeared to benefit from residing in close proximity to
markets as they had higher KHEI scores than those of
similar income status who dwelt in cities more distant
from markets. In contrast, low-income adults residing in
metropolitan cities with shorter travel time to markets
yielded lower KHEI scores than those inhabiting cities
more distant to markets. The discrepancy between the
2 income levels in terms of the association of market
accessibility with DQ indicates that regional factors po-
tentially affect DQ differently. Closer proximity of mar-
ketplaces may be expected to indicate greater competi-
tion among markets, resulting in the better quality and
lower costs of healthy foods, thus potentially yielding
superior DQ, regardless of income. However, the nega-
tive relationship between market accessibility and DQ
in low-income adults may also suggest a similar com-
petition among marketplaces for unhealthy foods. In
addition, areas with favorable market accessibility may
be characterized by greater population density, more
transportation options, and thus higher housing costs,
resulting in less money to spend on food, especially for
low-income individuals in metropolitan cities. Better
market accessibility, within a reasonable range, may
not improve DQ in low-income adults but may actually
increase the consumption of convenience foods high
in sodium and saturated fats [19, 20]. Therefore, market
accessibility per se may not enhance DQ in low income
metropolitan residents and additional efforts to identify
risk factors are required.

Likewise, regional internet use may also affect DQ
variably. In South Korea, where internet usage rates are
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high, online purchases may be more prevalent [21]. On
the other hand, higher regional internet use potentially
results in fewer physical stores within proximity from
which to purchase food in person as well as higher food
prices, creating a disadvantage for those who are not
comfortable shopping for food online. This is supported
by our results wherein regional internet use was nega-
tively associated with the KHEI in low-income adults
in metropolitan cities and low-education-status adults
in provinces. Similarly, in the United States, not being
able to physically inspect food, especially fruits and
vegetables, presents a barrier to online food shopping
among Supplement Nutrition Assistance Program re-
cipients [22]. Internet use can be utilized as a source of
information and a communication tool about food and
nutrition; however, this may lead to contrasting effects
based on individual characteristics. Although the differ-
ence in associations between DQ and regional internet
according to income status is not entirely understood,
our results demonstrate that regional factors may po-
tentially affect individuals, but not equally, and possibly
introduce more nutritional disparities.

Among the age groups, the 40-59 year age group ap-
peared to be most responsive to regional factors. The
DQ of adults in this age group was positively associat-
ed with regional education status, time to retailer, and
regional internet use, especially in metropolitan cities.
Adults in their 40s and 50s are usually more financially
stable than those in other age groups; are responsible
for feeding the family, including growing children and
aging parents; and may experience the onset of chron-
ic disease. Therefore, this age group may have greater
interest in diet and nutrition in addition to means of
purchase and internet use ability. We and others have
found that an individual’s education status is positive-
ly associated with DQ [23]. Therefore, areas with high
proportions of well-educated individuals may exhibit
a better selection of foods available in retail outlets. In
addition, high regional internet use may increase the
dissemination of nutritional information within the
community, which may also affect food availability in
retail outlets [24-26]. On the other hand, given the lower
association observed in younger adults and older adults,
the impact of regional policy approaches on DQ varies
with age, necessitating an age-differentiated approach
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to environmental factors.

Regional food security status, but not regional in-
come, was positively associated with DQ in metropoli-
tan cities. These associations were observed in residents
at high risk of food insecurity, that is, those aged > 60
years and those with a low education level [27]. Income
and food security status are known to be closely relat-
ed in individuals [28]. However, at regional level, they
may differ. High-income regions may be characterized
by high food prices and greater food insecurity among
residents. The poverty rate among older adults in Korea
is considerably high, attaining to 0.404 in adults aged
> 65 years [29]. Thus, adults aged > 60 years and those
with a low education status are at higher risk of food
insecurity [30]. These populations exhibit increased DQ
when residing in a region with high food security, but
not high regional income, compared with those with
the same characteristics inhabiting areas with low food
security. Food security is not only associated with pur-
chasing power [22, 23] but also with transportation and
time to food retailers and access to various food choices,
aspects that can be influenced by local welfare systems.
Therefore, in metropolitan cities, the positive associa-
tion of DQ with regional food security in older adults
may be because these older adults tend to be beneficia-
ries of policies that mitigate food insecurity in these re-
gions. On the other hand, provincial residents may have
easier and more affordable access to local agricultural
and fishery products and engage more in-home garden-
ing practices, potentially resulting in higher fruit and
vegetable consumption and thus DQ. This suggests that
the association of regional food security status with DQ
also differs between metropolitan cities and provinces.

Limitations

This study has certain limitations. First, owing to its
cross-sectional design, we are unable to determine
causal relationships. Second, while analyzing data at
the more immediate town or neighborhood level would
have been preferable to categorizing regions into met-
ropolitan cities and provinces, some variables were not
available for a more detailed analysis. However, many
metropolitan city residents work in different towns than
their residential area, which may affect their meal and
snack intake, and thus DQ. Therefore, analyzing the
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regional factors at the city level may be more accurate
than smaller units of residential area at least for metro-
politan city residents. Third, the KHEI was calculated
from a single 24-hour dietary recall which may not
fully reflect an individual’s usual diet. However, the
KINHANES only assesses one day’s intake and the KHEI
was validated using this method [31]. Furthermore, we
were unable to analyze other well-known, influential
environmental factors, such as food prices and promo-
tion/marketing, because of the absence of relevant data
[32]. Despite these limitations, this study is the first to
assess DQ based on both individual characteristics and
regional factors which may serve as a basis for national
and local nutrition policies.

Conclusion

Based on nationwide data, we found that DQ varies
according to both regional factors and individual socio-
demographic characteristics. The associations of DQ
with regional internet usage and market accessibility
differ between low- and high-income metropolitan city
residents. Among the age groups, the 40-59-year age
group appears to be the most responsive to regional
characteristics. The number of sports facilities in the
region is positively associated with DQ in low-income
and low-education-status provincial residents. Policy
efforts should consider both individual sociodemo-
graphic characteristics and the regional environment to
enhance DQ and alleviate nutrition inequity.
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Objectives: In this study, we identified the current status of meal and nutritional management in
elderly care facilities and analyzed the educational needs of employees, with the goal of propos-
ing effective support strategies for nutritional management and to suggest directions for devel-
oping customized educational content.

Methods: Between May and June 2024, we conducted nine focus group interviews with 22 par-
ticipants recruited from 10 cities across four major regions of Korea, including 13 employees of
children and social welfare meal management support centers and nine employees of elderly
care facilities.

Results: Our findings revealed that supporting algorithm-based dietary planning, improving com-
munication with caregivers, and providing flexible, practical education tailored to facility condi-
tions, are key elements for enhancing nutritional management in elderly care facilities. To facili-
tate the translation of these insights into practice, it will be necessary to strengthen collabora-
tion between centers and facilities, combined with efforts to improve the operational environ-
ment for applying the algorithm and providing continuous educational support.

Conclusion: The findings of this study emphasize the importance of on-site education and sus-
tainable support strategies based on the diet and nutritional management status and education
needs of elderly care facilities. Strengthening practical education, communication systems, and
center-facility collaboration is required, and future research needs to verify the efficacy of these
measures and define a sustainable support system based on quantitative analysis.

Keywords: nutritional status; long-term care; focus groups
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METHODS

Ethics statement

This study was approved by the Institutional Review Board
of Sangmyung University (IRB-SMU-S-2024-1-007). All par-
ticipants were informed about the study’s purpose and pro-
cedures, and their consent was obtained via email.
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Category Interview themes Example of interview questions
General information - Gender - What is your gender?
-Job - What is your current job?
- Work experience - How many years of work experience do you have?

Meal management - Meal management methods

- Meal characteristics

- Preferred foods and non-preferred foods
- Frequency of processed meal usage

Nutrition management - Operational status

- Improvement points

Nutrition and hygiene - Overall education

- What is the current system or method of meal provision?
- What are the preferred foods of elderly?

- What are the non-preferred foods of elderly?

- How often are processed meals provided?

- How is nutrition management typically conducted?

- What are the key areas for improvement in nutrition
management?

- What education method are currently conducting?

education - Education reflecting the characteristics of - What are education needs?
each target group - What are the difficulties in education?
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Table 2. Characteristics of the study participants (n = 22)

Group Participant ID Gender Job Work experience
Children’s and social C1 F Team leader (dietitian) 11 years 10 months
welfare meal c2 F Team leader (dietitian) 7 years 3 months
management support N
center C3 F Team leader (dietitian) 4 years 5 months
ca4 F Team member (dietitian) 9 months
Cb F Team leader (dietitian) 5 years
C6 F Team leader (dietitian) 2 years 10motnhs
C7 F Team member (dietitian) 2 years 1month
Cc8 F Team leader (dietitian) 10 months
(3°] F Team leader (dietitian) 2 years
C10 F Team leader (dietitian) 10 years 9 months
Cc11 F Team leader (dietitian) 10 years
Cc12 F Team leader (dietitian) 8 years
C13 F Team leader (dietitian) 8 years
Elderly care facilities D1 H (Medical and welfare institutions for senior 16 years
citizens) Facility manager
D2 F (Commuting system welfare facility for senior 2 years
citizens at home) Facility manager
D3 H (Medical and welfare institutions for senior 1 year 6 months
citizens) Social worker
D4 M (Commuting system welfare facility for senior 8 years
citizens at home) Social worker
D5 H (Commuting system welfare facility for senior 13 years
citizens at home) Social worker
D6 F (Medical and welfare institutions for senior 1 year 6 months
citizens) Facility manager
D7 H (Commuting system welfare facility for senior 13 years
citizens at home) Nursing assistant
D8 F (Commuting system welfare facility for senior 1 year 3 months
citizens at home) Social worker
D9 F (Commuting system welfare facility for senior 4 years 11 months

citizens at home) Care assistant

F, female; M, male.
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Table 3. Educational needs of study participants (n = 22)

Category Common needs

Children’s and social welfare
meal management support
center needs (n = 13)

Elderly care facilities needs
(n=9)

Overall education Care settings-focused

competency-based education

Case-based learning approaches
that reflect real care situations

Use of audiovisual materials to
support diverse learning styles

Education needs of facility
workers

Use experiential learning
approaches that emphasize
practical application over
passive knowledge acquisition

Encourage active participation

and support learners’
understanding of contents

Education needs of
foodservice workers

Enhance applied competencies
in hygiene and individualized
nutrition planning

Use structured teaching tools
such as checklists to support
practical application

Education needs of elderly
residents

Develop customized educational
programs based on the health
conditions of older adults

Enhance the effectiveness of
education through collaboration
between support centers and
care facilities

Blended learning that integrating
theoretical instruction and
practical application

Use of easy to understand

language and teaching methods

suited to the cognitive levels of
older adults

Enhance practice-based
education designed for care
facility environments and job-
specific skills

Use teaching methods to fit
the physical condition and
functional ability of older adults

Develop targeted educational
materials focused on food
safety and cooking practices

Blended learning that integrates
lectures, practical application,
and varied instructional
resources

Develop and apply fine motor
programs for older adults with
cognitive decline

Use play-based teaching methods
to support learning among older

adults

Standardized lessons using
checklist-based teaching guides

Practical problem-solving
methods based on care field
situations

Develop short and flexible
educational sessions that fit
into the facility’s work schedule

Use a variety of teaching
methods including visuals,
practical application and easy-
to-understand language

Develop short and flexible
educational sessions that fit
into the facility’s work schedule

Develop multidimensional
education programs (physical,
cognitive, and psychosocial
needs of older adults)

Use both print and audiovisual
materials to support different
learning styles

Develop time-flexible
instructional sessions suitable
for institutional foodservice
operations

Enhance daily independence
through practical education on
everyday activities

Use teaching methods suited to
the cognitive and literacy levels
of older adults

Enhance learner engagement by
integrating educational contents
with structured play activities
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Objectives: This study was performed to investigate the relationship between foodservice
staffing and foodservice quality in elderly care facilities.

Methods: Data was obtained from the Korean Long-term Care Institute Database and used
to analyze 2,084 elderly care facilities operating on-site foodservice. The presence of dieti-
tians and staffing levels for cooking personnel were analyzed by categorizing size according
to staffing criteria. Foodservice quality was assessed using food sanitation management
and meal service provision as indicators. Descriptive statistical analysis, chi-square test,
Fisher’s exact test, and Cochran-Mantel-Haenszel test were conducted to analyze relation-
ships between staffing level and foodservice quality.

Results: Presence of a dietitian correlated with food sanitation management and meal ser-
vice provision in groups with 30 or more recipients (P = 0.027, P = 0.049). Elderly care fa-
cilities with dietitians had better foodservice quality. After adjusting for size, the presence
of dietitians was also found to correlate with food sanitation management (P = 0.024).
Staffing levels for cooking personnel were found to correlate with meal service provision
only in groups with 38 to 62 recipients. Institutions with larger staffs provided better meal
service quality compared to those with basic staffing.

Conclusion: Inclusion of a dietitian and cooking staff size each contribute to enhanced
foodservice quality in elderly care facilities, with dietitian inclusion showing a particularly
significant association with food sanitation management. These findings suggest the need
to revise current staffing and related regulatory standards to optimize deployment of food-
service personnel in elderly care settings. Future studies should focus on developing effec-
tive policies for securing qualified foodservice staff and establishing robust quality man-
agement systems to enhance overall foodservice quality in long-term care facilities.

Keywords: long-term care; dietitian and cook; staffing; foodservice quality
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Table 1. Standards for staffing related to foodservice at elderly care facilities

Elderly care facility Dietitian

Cook Exceptions

1 staff (limited to cases
where the number of peo-
ple served per meal is 50
or more)

30 or more recipients

Under 30 recipients -

1 staff per 25 recipients

1 staff

In case where foodservice are outsourced
to a company that employs dietitians and
cooks, the institution may not be required
to have dietitians and cooks on staff

Data from Korean Law Information Center (https://www.law.g0.kr/%EB%B2%95%EB%A0%B9/%EB%85%B8%EC%9D%B8%EB%B3%B5%EC%AT %8

0%EB%B2%95%EC%8B%9CHED%I6%8I%EA%BT%ICHECHBI%I9) [5].
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METHODS

Ethics statement

The informed written consent was obtained from each
participant. The study protocol was approved by the Insti-
tutional Review Board of Health Insurance Research In-

stitute (approval number:21-2023-HR-03-001).
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Table 2. Foodservice quality indicators in elderly care facilities

Quality indicators and criteria

Food sanitation manage-ment Manage food, restaurants, kitchens, etc. sanitarily

(O Comply with food expiration dates and disinfect cooking room and utensils at least once a week
- Checklist : date, inspection details, inspector

@ Keep the dining room, cooking room, food storage rooms, and refrigerators clean

(® Keep the clothing and sanitation of employees working in the cooking room clean
- Checklist : Wearing ad sanitary hat, clothing cleanliness, etc.

Meal service provision

Provide meals according to the functional status of the recipients

(D Post a menu of at least three meals per meal prepared by a dietitian. Provide meals while keeping it

warm according to the menu

(@ Provide appropriate meals considering the recipient’s chewing and digestive functions. Take appro-
priate action for recipients who show significant changes or problems with food intake

- Checklist: Meals provided according to functional status, checking daily food intake, appropriate action

® Support recipient to eat in places other than their beds

@ According to functional status of recipient, try to ensure that drinking water is available at all times

(® Considering the recipient’s remaining ability, provide support so that they can eat on their own
- Utilization of eating utensils according to functional status, adjustment table height, etc.

National Insurance Health Service (2021 Long-term care institution (elderly care facility); 2021. p. 79-165) [21].
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Table 3. Institutional characteristics, foodservice quality, and staffing in elderly care facilities

Presence of dietitian

Staffing level for cook

o Total Basic Additional
izl (n=2,084) n 12353) (n= '31_0231) P-value® staffing staffing  P-value”
’ (n=984) (n=1,100)

Type of establishment <0.001 <0.001
Local government 89 (4.3) 70 (8.2) 19 (1.5) 28 (2.8) 61 (5.5)
Corporation 904 (43.4) 560 (65.7) 344 (27.9) 335(34.0) 569 (51.7)

Personal (including others) 1,091 (52.4) 223(26.1) 868(70.5) 621 (63.1) 470 (42.7)

Type of city 0.008 0.001
Large city 516 (24.8) 241(28.3) 275(22.3) 208 (21.1) 308 (28.0)

Small and medium city 608 (29.2) 241(28.3) 367 (29.8) 298 (30.3) 310(28.2)
Rural area 960 (46.1) 371(43.5) 589 (47.8) 478 (48.6) 482 (43.8)

Size based on current recipients <0.001 <0.001

Under 30 965 (46.3) 9 (2.2) 946 (76.8) 627 (63.7) 338(30.7)
30 or more-under 50 455 (21.8) 199 (23.3) 256 (20.8) 198 (20.1) 257 (23.4)
50 or more-under 70 293 (14.1) 276 (32.4) 17 (1.4) 75 (7.6) 218 (19.8)

70 or more-under 100 280 (13.4) 270 (31.7) 10 (0.8) 69 (7.0) 211 (19.2)
100 or more 91 (4.4) 9 (10.4) 2(0.2) 15 (1.5) 76 (6.9)

Size based on the staffing criteria for <0.001 <0.001

cook (required number of staff)
Under 38 (1) 1,144 (54.9) 8 (8.0) 1,076 (87.4) 668 (67.9) 476 (43.3)
38 or more-under 63 (2) 464 (22.3) 329 (38.6) 135 (11.0) 183 (18.6) 281 (25.5)
63 or more-under 88 (3) 312 (15.0) 297 (34.8) 5(1.2) 4 (9.6) 218 (19.8)
88 or more-under 113 (4) 101 (4.8) (11 5) 3 (0.2) 6 (2.6) 5 (6.8)
113 or more-under 138 (5) 31 (1.5) 1(3.6) 0(0.0) 10 (1.0) 1(1.9)
138 or more (6 or more) 32 (1.5) ( 5) 2(0.2) 3(0.3) 9 (2.6)

Grade of facility care evaluation <0.001 <0.001

A 499 (23.9) 311(36.5) 188(15.3) 183 (18.6) 316(28.7)
B 655 (31.4) 289 (33.9) 366(29.7) 294 (29.9) 361(32.8)
C 444 (21.3) 142 (16.6) 302 (24.5) 222 (22.6) 222(20.2)
D 253 (12.1) 47 (5.5) 206 (16.7) 140 (14.2) 113 (10.3)

E 233(11.2) 64 (7.5) 169 (13.7) 145 (14.7) 8 (8.0)

Food sanitation management 0.002 0.192
Excellent 1,931 (92.7) 809 (94.8) 1,122(91.1) 904 (91.9) 1,027 (93.4)

Good 0(0.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
Fair 0(0.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
Poor 153 (7.3) 44 (5.2) 109 (8.9) 80 (8.1) 73 (6.6)

Meal service provision <0.001 0.145
Excellent 1,847 (88.6) 787 (92.3) 1,060 (86.1) 858 (87.2) 989 (89.9)

Good 156 (7.5) 50 (5.9) 106 (8.6) 82 (8.3) 74 (6.7)
Fair 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 (0.0)
Poor 81(3.9) 16 (1.9) 65 (5.3) 44 (4.5) 37 (3.4)
n (%).
YP-value obtained by chi-square test. Rows with all-zero frequencies were excluded from chi-square test.
ARAZ B REOIA 3091 ol el o5 Mg A 2) Z2 HRSEL awum 2

A} HjR] 7]3ho] 92.4%, AL wlHj ] 7]3ho] 89.8%E, YA
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Table 4. Correlations between dietitian staffing status, facility size, and foodservice quality

Characteristic

Presence of dietitian

Total (n = 2,084)

Yes (n = 853) No (n = 1,231) P-value”
Food sanitation management

Under 30 0.319”
Sub total 965 (100.0) 19 (100.0) 946 (100.0)
Excellent 880 (91.2) 18 (94.7) 862 (91.1)
Good 0(0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 85 (8.8) 1(5.3) 84 (8.9)

30 or more 0.027
Sub total 1,119 (100.0) 834 (100.0) 285 (100.0)
Excellent 1,051 (93.9) 791 (94.8) 260 (91.2)
Good 0(0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0(0.0) 0 (0.0)
Poor 68 (6.1) 43 (5.2) 25 (8.8)

Meal service provision

Under 30 0.589”
Sub total 965 (100.0) 19 (100.0) 946 (100.0)
Excellent 820 (85.0) 16 (84.2) 804 (85.0)
Good 90 (9.3) 1(5.3) 89 (9.4)
Fair 0 (0.0) 0(0.0) 0 (0.0)
Poor 55 (5.7) 2(10.5) 53 (5.6)

30 or more 0.049
Sub total 1,119 (100.0) 834 (100.0) 285 (100.0)
Excellent 1,027 (91.8) 771(92.4) 256 (89.8)
Good 66 (5.9) 9(5.9) 17 (6.0)
Fair 0(0.0) 0(0.0) 0 (0.0)
Poor 26 (2.3) 14 (1.7) 12 (4.2)

n (%).

YP-values obtained by chi-square test. Rows with all-zero frequencies were excluded from the chi-square test.

?P.value from Fisher's exact test.
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Table 5. Correlation between staffing levels for cooking personnel, facility size, and foodservice quality

Staffing levels for cook

Characteristic (n ZT%%IS 4 Basic_ staffing Additiclnal staffing Pvalue?
(n=853) (n=1,231)
Food sanitation management (required number of staff)
Under 38 (1) 0.897
Sub total 1,144 (100.0) 668 (100.0) 476 (100.0)
Excellent 1,044 (91.3) 609 (91.2) 435 (91.4)
Good 0(0.0) 0 (0.0) 0 (0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 100 (8.7) 59 (8.8) 41 (8.6)
38 or more-under 63 (2) 0.190
Sub total 464 (100.0) 183 (100.0) 281 (100.0)
Excellent 430 (92.7) 166 (90.7) 264 (94.0)
Good 0(0.0) 0 (0.0) 0 (0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 34 (7.3) 17 (9.3) 17 (6.0)
63 or more-under 88 (3) 0.183%
Sub total 312 (100.0) 94 (100.0) 218 (100.0)
Excellent 301 (96.5) 93 (98.9) 208 (95.4)
Good 0(0.0) 0 (0.0) 0 (0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 11 (3.5) 1(1.2) 10 (4.6)
88 or more-under 113 (4) 0.106”
Sub total 101 (100.0) 26 (100.0) 75 (100.0)
Excellent 96 (95.0) 23 (88.5) 73 (97.3)
Good 0(0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 5(5.0) 3(11.5) 2 (2.7)
113 or more-under 138 (5)
Sub total 31(100.0) 10 (100.0) 21 (100.0)
Excellent 31 (100.0) 10 (100.0) 21 (100.0)
Good 0(0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 0(0.0) 0(0.0) 0(0.0)
138 or more (6 or more) > 0.999?
Sub total 32 (100.0) 3(100.0) 29 (100.0)
Excellent 29 (90.6) 3(100.0) 26 (89.7)
Good 0(0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0 (0.0) 0 (0.0)
Poor 3(9.4) 0(0) 3(10.3)
Meal service provision (required number of staff)
Under 38 (1) 0.078
Sub total 1,144 (100.0) 668 (100.0) 476 (100.0)
Excellent 981 (85.8) 568 (85.0) 413 (86.8)
Good 97 (8.5) 66 (9.9) 31(6.5)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 66 (5.8) 34 (5.1) 32(6.7)
(Continued to the next page)
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Table 5. Continued

Staffing levels for cook

Characteristic Total Basic staffin Additional staffin
(n=2,084) (n = 853) ¢ (n =1,231) & Pualve’
38 or more-under 63 (2) 0.026
Sub total 464 (100.0 183 (100.0) 281 (100.0)
Excellent 417 (89.9) 165 (90.2) 252 (89.7)
Good 38(8.2) 11 (6.0) 7 (9.6)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 9(1.9) 7(3.8) 2(0.7)
63 or more-under 88 (3) 0.442
Sub total 312 (100. 94 (100.0) 218 (100.0)
Excellent 292 (93.6 86 (91.5) 206 (94.5)
Good 14 (4.5) (5.3) 9(4.1)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 6(1.9) (3.2) 3(1.4)
88 or more-under 113 (4) 0.334”
Sub total 101 (100.0) 26 (100.0) 75 (100.0)
Excellent 95 (94.1) 26 (100.0) 69 (92.0)
Good 6 (5.9) 0(0.0) 6 (8.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 0(0.0) 0(0.0) 0(0.0)
113 or more-under 138 (5)
Sub total 31 (100.0) 10 (100.0) 21 (100.0)
Excellent 31 (100.0) 10 (100.0) 21 (100.0)
Good 0 (0.0) 0(0.0) 0(0.0)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 0(0.0) 0(0.0) 0(0.0)
138 or more (6 or more) >0.999”
Sub total 32 (100.0) 3(100.0) 29 (100.0)
Excellent 31 (96.9) 3(100.0) 28 (96.6)
Good 1(3.1) 0(0.0) 1(3.4)
Fair 0(0.0) 0(0.0) 0(0.0)
Poor 0(0.0) 0(0.0) 0(0.0)
n (%).

YP-values obtained by chi-square test. Rows with all-zero frequencies were excluded from the chi-square test.

?P.value from Fisher's exact test.
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Table 6. Correlation between dietitian staffing and foodservice quality, adjusted for size based on current recipients

Size based on current recipients

o (n =T§%|8 4) Under 30 30 or more
Characteristic (n=965) (n=1,119) Pvalue?
Frequency Ratio of dietitian Frequency Ratio of dietitian Frequency Ratio of dietitian
presence (%) presence (%) presence (%)
Food sanitation management 0.024
Excellent 1,931 41.8 880 2.0 1,051 75.3
Good 0 0.0 0 0.0 0 0.0
Fair 0 0.0 0 0.0 0 0.0
Poor 153 28.8 85 1.2 68 63.2
Meal service provision 0.565
Excellent 1,847 42.6 820 2.0 1,027 75.1
Good 156 0.0 90 1.1 66 74.2
Fair 0 0.0 0 0.0 0 0.0
Poor 81 19.8 55 3.6 26 53.8

YP-value from Cochran-Mantel-Haenszel test.
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1,847 22.4 981 421 417 60.4 292 70.5 95 72.6 gl 67.7 31 90.3
100.0 100.0

Excellent
Good

1

0.0
0.0
0.0

19.9 97 32.0 38 711 14 64.3 6

156

0.0
0.0

0.0
0.0

0.0 0.0 0.0
22.2 50.0

48.5

0.0

Fair

395 66

81

Poor

YP-value from Cochran-Mantel-Haenszel test.

S ERIT = QUQlTh LRl Q YA Y] s BAPS &, F
GAF B 2] o] o} QAR 7] 5AdE ol W2 AAMAFol gt
W7tsFiHe F9gt A gloltt. ol AAAIE B E
7F GLEAL v o] ot THA| JAAS] = 75 9 A3 B
7h Ao 9] FaolA AAE £ QIEE A, Y4A AAR 4]
AP = QJEE A Y 5 AHIA A Q18 9] x| F L =3
FFE 7] QRO AR tEo] 3091 1] =18
AA9] 9= FGAL v o ot FAIA A 27) A3} F9
£ 22309 mY AE Q18R ELS Y
7|3o] oyt JLA B A HlE 1 AA|7F A5

27 fiE 02 o AZI

A, LRJALFAAE P47 715 A AARE Al
5 A 2299 8 F71E 987t ok AXHAE
HA A2 B4 7to] 7] & Sk 22
A3 TH0] S-S SRIsH Y vjA] 7|0 2
g ek E%% o, 3891 o]F-63%1 wgke] fEofA
o] 7] Euj x| gt 7| 3hol| vl5f AAMA|lE
=T o O E e 9 RS BAgeh
73Soll= iﬂ A R FA A A Aiko] HEg2 9l
= 2] FUARE, 670 R 7 F 57N FEoA Y-S STt

v 25k 713] 9= 9 S HE&o] =AU 2ol U=
AR Rl QYA e Hi X FAAH|IA At
TAFE EA% A= AR Ao, B 11(38% 9]
Z-63%1 wlght7ko]7l oht 22| w50l FAAHIA A
3 #AZo] S RIStk 297t Q. 2ol obd
2 29 FJAAE AR g Aoy, 71 FARRE
|0l AF =919 JF Tt T A A FHof
&2 v Xtk A2t Aot Hong Kong =91 8 QFA[A
A Zts 9 QRS I FARRF iR eEo] Ll A
A2}9] AAFT TRl Yokl FRIEJA[10], v]=t Q18
FAEES GO g AFollA FEAR FAAEA B F
ARRE, P2 BAL WX o] 245 FAANA AT B
£ dh= 7hsAdo] Yrhe AT 237t AT EA =%
71 QFEFAZ] QlojA 2 AFulR|= 7| EujX] 7] &%
A Z7Fa Ao Bigtk 7R WAl 9] A =g 2GSt Yt BHA]
s Z7PHH7\1 g 2299 ¢ #Aglo] A 1:17EA g 15}
ol sHAHo] A3ttt A7 2% 71 HAA MRS Bl &
3194 HAFES 9 5 UEE 47187 |He RE 11
sto] F7HA] 7RI QIY4E 2 AT AL AQkeict. ot
2 AFoAE 7189 FEE BT & LA 3PAAEe 2
A F7hfR| o R}t A F YT oF AAAE F FAAE A F
B R = BAFCRE ROt HAZES FRlskA]= Kok

H‘j

i

i

(]

¢

305



Hyeonjeong Kim, et al.

o %, 2 AER ofyzt Ao e VE, &9VE, A
s = Bhs A, A4 EEAYIA AS 98 5
AAFAE W daAe] AAdFet BE 1= 9] sixeEat
ZAAE| AL Aol WAE ZFHoR AES= A TQ
ShoRal o AZI

AR, AL FAE FAAHA DS viefsh] ffste] Jg
2 99 5 W RS Hed 287 o & AFolM = 54
ARlA £ $ES mtesh] fs), 47189718 9 R 5
T4 R A0 DR o] Sle AlEAdTE “/\W%’—
Mo FAAEE &5t @A F71 29718 B ?
A FAAEIE FEE Br] A ARe 240 28
of A maolc}. 2} AEe) AR 5L Amn AF, AT, =
24 50 9ol Thet 83t Paktel A% L 7l AeE T
#fsto] 2:93] A4S AFHA cino] it goz 74
of Qlof o] et BrleEo] HE%t Aol ol <
78 59 97109710 sina =2 34 43 3
2 Fastel 4% @ 75 Al 9L TAE
B2 YRR eI, BT U AT &
Q1] PP FE TR ATRAST FA AR 5zo]
wQlepAE Parte] AAFT Telo] et ATFN01E 1
I v, g7 aIe] FAMEL B DS Slo Jg
?) 2010) A% AS e 2 4 k. TR0 AR =
91 2 QFA] 9] ‘CMS Nursing Home Compare Five-Star Quality
Rating System'S £33 A4 A H71E £330, FAAHA
A B7HA Ee FAAEEE, A ol9fol= v H ¥
AR, dFH 7 O, A2 AlE, A4 Sl BRG]
A T daAte] FFEEE At AFAR] 71ES kL 9L
TH27). 3 vl RIAFAE A S AAeE GFA R A 4
Aol diet W27t S8 B7H Az, Ag S AEA
v A 2ol dis) AE7FY 57%, 67%7F B2l BhH, Avk JY¥

7 GFA | A0 tish AE71] 65%, 70%7F F L83t &
o519, leQIAFAILNA FFBE7 Tl A %}OL
T ATH28]. L& = ol e B EE
FFEE el W‘EZ F7HIEE 29 Folt29). MeHd /\Vé
A 77 8 ARl 9o AT Al i A9, Aud
LA T AR AT 5 D5 AR, 4]
4 A% AV AFD 5 YES e LS THHAE
A fEsk S £ 01849 3Py A4 % 442

Q3F AH| A

]
=

L £
1k o

4;

=

m[ru
BN m?krloz"éomlxiusé

3
A
e

o

JopuelE 5t o A9ol Ak A% Pk 5
P19 BRE QLA GYE + BFE A2
o) Sl 9 7]EF R ) o] mslolof b, oAl
EL SE M 25 94 30F, 5 98 3 5 IF 4T

306

o the LA B SYHEE YA Ak Ed 24
3} 58 Aol g 38 o] o] FolA| 1 YA, HRE
F5o] HYs| AFHLAS BT T AH0L
Puiet GBS A5 HAAF WAHEOIN GFBeE
93t ole] A4S TP 9oL}, F9] B ES v moR
ERESEE AR L EEE DO D EEE
X g7k 9] vgstrkn 2 4 Ak 249 FFHA Bejet
Nare] A FS 91 719712 oA BS] GFT of
T R4S FESE 20 o o= BRshey oA,

O

_I
e

.I

Limitations

2 AFe B8 GAAEY FAET O AT FAAHIA
Ao] EAGS ATE A 1A ATEA, LA HiA o 7o
FAA2 Ao BAY, 2ol WARED FHYAH A A
FHo] TAGS AHF o2 e FAITH Q1Y e FF Y
o] 7)1 24428 BASHATHEY 97t et Ty E AT
= e 22 AE AY AL Stk

—

A, e RAA0] 71 B4 9 FAET QY WY BA
2 98] 2022 129 DBE #8310 A7 a7 Al
A A WASFE 202198 gAoR & HAEIE B8l

A5 7E A7 Aol7k EAISH Holth. Aol A% W
A gkout, W7t A1 0|9 qleidge] W girks Yo
A gHAEol £ART. B719.971# Bk 7] 2018 3

7PgY ol et 1A we 201595 34 %712 A4
A}, 5, 202199] H7HATHE ol W7t 4719l 20249 7}
237} o] AAE fAEE HolnR, A7as sad
© AL Qo @ 4 Uk 3% A7 Ar|elw 9t
F Y A 4= AR W 27 24

Siotort, FAel A% 715 el WASIS] YA RS
#.gsto] LAsgirhe WAFOl k. I FPAY 18 F
A 88 WA 478 ~9U dast fﬂm oq A
A, ATRFOE =0l 8PN
o 308 AT A3 IBEE oz S 4o
ok G B o] adElo] A PA] AL sk
47 B ot B AT AT
SIEFA 1% 9] FAMuIL Fo] Hol7} Ao o
F g0 SIROAA ok T JARY sk FUq
=]

g Ante] Beigo] Aol QeAe] that F7}

2
of

https://doi.org/10.5720/kjcn.2025.00122



Staffing and foodservice quality

Q771 Baseha oAtk

9A, AR B ES] Brblze] 2ol AR A%t o
o] Atk Holth. AAAIF WAIR(Tble 2) 2112 B
AL AT AR AN /AleE] T2 BeAgEo] 24 A8/
UL A2 o 254715 S DAR 44 AT 2 2

A% FLONAL AR AU/ A% AZ 2Lz At b

ES A} BT 52 A5t QbR ofR 8 BrksEs 74
of glo} ZelUY] YT AR PP, 715, RFREA}
of ojgate] dabyo] Ak & 4 k. 29 WjHGE
et B4 B Aok YA Bk shalor, B
A A7 229 Rote] Arol Ark Aol Stk
5 Ze|g X520 B A2 B ol
e A EE AAstel 371 HA e 2BT Wast ek

02“.’.

SRLES

Conclusion

2 ATE GO wiR i el 2ej BHSFo] B Fro
713 A FAAHI ALY dFE G} {9t o] U
WEY AN Y712P7IBelA Fhe] FAMH L AFL
GESE7] Yol A9 F A A of et Ak 7jAdo] 2a gt
£ I % Atk I PrlBAAY FAL a9 2

7 9 JFH FFE vIA= F23 aQlo|th SHA|TE A
19%7189] FAARIA $25 B7ISHAY FAAHIA 29
FFallel gt A= S5tk o2 FAARIA 4 A F
AR okl 4T, HAAZET off et el
zZ9sto] HukAQl FA M| A AS @rlstal, olof FF
l= 8471 FoIIAS] sl AAIH o= HESHL Al
MUt A5E7F A& = ojoF & Aot}

>|E_I

N

= O

i

o]

e o o

>

CONFLICT OF INTEREST

There are no financial or other issues that might lead to

conflict of interest.

FUNDING

This research was supported by a grant from Ministry of
Health and Welfare, Republic of Korea (2023).

DATA AVAILABILITY

The institutional evaluation information of elderly care fa-

cilities in this study is not provide written consent for their

https://doi.org/10.5720/kjcn.2025.00122

data to be shared publicly; therefore, due to the sensitive

nature of the research, supporting data are not available.

REFERENCES

—

. Statistics Korea. 2024 Elderly statistics [Internet]. Statistics
Korea; 2024 [cited 2024 Sep 26]. Available from: https://
www.kostat.go.kr/board.es?mid=a10301010000&bid=10820
&act=view&list n0=432917
2. National Health Insurance Service. 2023 Long term care

insurance statistical yearbook. National Health Insurance
Service; 2024. p. 28-29.

3. Hawang GJ. A study of factors affecting service quality in
long-term care facilities for the elderly. ] Korea Acad Ind
Coop Soc 2024; 25(5): 269-279.

4. Korean Law Information Center. Welfare of senior citizens
act [Internet]. Ministry of Government; 2024 [updated 2024
Feb 6; cited 2024 Jul 9]. Available from: https://elaw.klri.
re.kr/eng_service/lawView.do?hseq=68486&lang=ENG

5. Korean Law Information Center. Welfare of senior citizens
act enforcement rule [Internet]. Ministry of Government;
2025 [updated 2025 Mar 11; cited 2025 Mar 22]. Available
from: https://www.law.go.kr/%EB%B2%95%EB%A0%B9/%E
B%85%B8%EC%9D%B8%EB%B3%B5%EC%A7%80%EB%B2
%95%EC%8B%IC%HED%96%89%EA%B7%IC%EC%BI%I9

6. Kwon J, Kim J, Jeong H, Lee J. Relationship between nutri-
tional status, health status, and functional ability in commu-
nity-dwelling older people in long-term care. ] Korean Long
Term Care 2023; 11(1): 65-86.

7. Liu LH, Kao CC, Ying JC. Functional capacity and life satis-
faction in older adult residents living in long-term care facili-
ties: the mediator of autonomy. ] Nurs Res 2020; 28(4): e102.

8. Armijo-Olivo S, Craig R, Corabian P, Guo B, Souri S, Tjosvold
L. Nursing staff time and care quality in long-term care
facilities: a systematic review. Gerontologist 2020; 60(3):
€200-e217.

9. Lee K, Mileski M, Fohn J, Frye L, Brooks L. Facilitators and
barriers surrounding the role of administration in employee
job satisfaction in long-term care facilities: a systematic re-
view. Healthcare (Basel) 2020; 8(4): 360.

10. Woo J, Chi I, Hui E, Chan F, Sham A. Low staffing level is

associated with malnutrition in long-term residential care

307


https://www.kostat.go.kr/board.es?mid=a10301010000&bid=10820&act=view&list_no=432917
https://www.kostat.go.kr/board.es?mid=a10301010000&bid=10820&act=view&list_no=432917
https://www.kostat.go.kr/board.es?mid=a10301010000&bid=10820&act=view&list_no=432917
https://doi.org/10.5762/kais.2024.25.5.269
https://doi.org/10.5762/kais.2024.25.5.269
https://doi.org/10.5762/kais.2024.25.5.269
https://elaw.klri.re.kr/eng_service/lawView.do?hseq=68486&lang=ENG
https://elaw.klri.re.kr/eng_service/lawView.do?hseq=68486&lang=ENG
https://www.law.go.kr/%EB%B2%95%EB%A0%B9/%EB%85%B8%EC%9D%B8%EB%B3%B5%EC%A7%80%EB%B2%95%EC%8B%9C%ED%96%89%EA%B7%9C%EC%B9%99
https://www.law.go.kr/%EB%B2%95%EB%A0%B9/%EB%85%B8%EC%9D%B8%EB%B3%B5%EC%A7%80%EB%B2%95%EC%8B%9C%ED%96%89%EA%B7%9C%EC%B9%99
https://www.law.go.kr/%EB%B2%95%EB%A0%B9/%EB%85%B8%EC%9D%B8%EB%B3%B5%EC%A7%80%EB%B2%95%EC%8B%9C%ED%96%89%EA%B7%9C%EC%B9%99
https://doi.org/10.32928/tjltc.11.1.3
https://doi.org/10.32928/tjltc.11.1.3
https://doi.org/10.32928/tjltc.11.1.3
https://doi.org/10.32928/tjltc.11.1.3
https://doi.org/10.1097/jnr.0000000000000362
https://doi.org/10.1097/jnr.0000000000000362
https://doi.org/10.1097/jnr.0000000000000362
https://doi.org/10.1093/geront/gnz053
https://doi.org/10.1093/geront/gnz053
https://doi.org/10.1093/geront/gnz053
https://doi.org/10.1093/geront/gnz053
https://doi.org/10.3390/healthcare8040360
https://doi.org/10.3390/healthcare8040360
https://doi.org/10.3390/healthcare8040360
https://doi.org/10.3390/healthcare8040360
https://doi.org/10.1038/sj.ejcn.1602096
https://doi.org/10.1038/sj.ejcn.1602096

Hyeonjeong Kim, et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

homes. Eur J Clin Nutr 2005; 59(4): 474-799.

Smith KM, Thomas KS, Johnson S, Meng H, Hyer K. Dietary
service staffing impact nutritional quality in nursing homes.
J Appl Gerontol 2019; 38(5): 639-655.

Yun MO, Moon HK, Jeon JY, Sohn CM. Nutritional manage-
ment by dietitian at elderly nursing homes in Gyeonggi-do. J
Korean Diet Assoc 2013; 19(4): 400-415.

Kwon J, Park S. A comparative analysis on the management
performance of meal service with or without a dietitian at
the day and night care centers. ] Korea Gerontol Soc 2022;
42(3): 435-453.

Ham HM. A study on job satisfactions and measures to
improve the working conditions of school food service em-
ployees : focused on Gyunggi province school food service
employees. Int ] Tour Hosp Res 2016; 30(2): 167-179.

Song NC, Lee HS, Lee KE. The factors (job burnout, job en-
gagement, the workplace safety) influencing employees’ job
satisfaction in school food service operations. Korean ] Com-
munity Nutr 2007; 12(5): 606-616.

Choi KB, Shin KJ, Lyu ES. A study on the factors influencing
job satisfactions of school foodservice employees in Busan
area. Korean ] Food Cookery Sci 2009; 25(5): 619-631.

Jung HY, Yang IS, Lee HY, Chae IS. Analyzing the current
congregate meal service program for homebound elderly.
Korean ] Community Nutr 2003; 8(6): 919-926.

Yang EJ, Bang HM. Nutritional status and health risks of low
income elderly women in Gwangju area. Korean ] Nutr 2008;
41(1): 65-76.

Yang S, Jang W, Kim Y. Association between frailty and di-
etary intake amongst the Korean elderly: based on the 2018
Korean National Health and Nutrition Examination Survey. J
Nutr Health 2021; 54(6): 631-643.

Lee HS. The factors influencing health-related quality of life
in the elderly-focused on the general characteristics, health
habits, mental health, chronic diseases, and nutrient intake
status: data from the fifth Korea National Health and Nutri-
tion Examination Survey (KNHANES V), 2010~2012. Korean
J Community Nutr 2014; 19(5): 479-489.

National Insurance Health Service. 2021 Long-term care
institution (elderly care facility) evaluation manual. 2020; p.
79-165.

Korean Law Information Center. Notice on the standards

308

23.

24.

25.

26.

27.

28.

29.

30.

for providing long-term care benefits and methods for cal-
culating benefits costs [Internet]. Ministry of Government;
2025 [updated 2025 Feb 11; cited 2025 Mar 22]. Available
from: https://www.law.go.kr/LSW//admRulLsInfoP.do?chr-
ClsCd=&admRulSeq=2100000254514

Jung HY, Yang IS, Chae IS, Lee HY. Analyzing the operational
differences of foodservice center for homebound elderly by
the presence of the dietitian. ] Korean Diet Assoc 2004; 10(2):
197-204.

Seo EH, Park EJ. Nutrition intake status of the elderly in res-
idential welfare facilities by dietitian employment. ] Korean
Soc Wellness 2016; 11(4): 473-483.

Seo J, Kwon KI, Kim GH. Study on the actual conditions of
institution foodservice management in the elderly welfare
facilities by the employment of dietitians. Korean J Food
Cook Sci 2019; 35(2): 216-225.

Kwon JH, Lee JS, Lee HS, Kim JH, Kim HJ. A study on the de-
velopment of foodservice management standards for long-
term care institutions. Health Insurance Research Institute;
2024 Dec. Report No. 2024-1-0011.

Centers for Medicare & Medicaid Services (CMS). State op-
erations manual [Internet]. CMS; 2024 [updated 2024 May
12; cited 2024 Jul 9]. Available from: https://www.cms.gov/
Regulations-and-Guidance/Guidance/Manuals/down-
loads/som107ap_b_hha.pdf

Chao SY, Houser RE Tennstedt S, Jacques P, Dwyer JT. Food
and nutrition care indicators: experts’ views on quality indi-
cators for food and nutrition services in assisted-living facili-
ties for older adults. ] Am Diet Assoc 2007; 107(9): 1590-1598.
Ministry of Health. Labour and Welfare. Ordinance No. 9 of
2021 [Internet]. Ministry of Health, Labour and Welfare; Ja-
pan: 2021 [cited 2025 Mar 22]. Available from: https://www.
mhlw.go.jp/stf/seisakunitsuite/bunya/0000188411_00034.
html

Medizinischer Dienst Bund. GKV-Spitzenverband. Quality
Control Guidelines for Inpatient Care (QPR for Inpatient
Care). Valid since November 1, 2019. [Internet]. Mediz-
inischer Dienst Bund; 2022 [updated 2022 Aug 3; cited 2025
Mar 22]. German. Available from: https://md-bund.de/file-
admin/dokumente/Publikationen/SPV/PV_Qualitaetsprue-
fung/22_08_03_QPR_vollstationaer_2022.pdf

https://doi.org/10.5720/kjcn.2025.00122


https://doi.org/10.1038/sj.ejcn.1602096
https://doi.org/10.1177/0733464816688309
https://doi.org/10.1177/0733464816688309
https://doi.org/10.1177/0733464816688309
https://doi.org/10.14373/jkda.2013.19.4.400
https://doi.org/10.14373/jkda.2013.19.4.400
https://doi.org/10.14373/jkda.2013.19.4.400
https://doi.org/10.31888/jkgs.2022.42.3.435
https://doi.org/10.31888/jkgs.2022.42.3.435
https://doi.org/10.31888/jkgs.2022.42.3.435
https://doi.org/10.31888/jkgs.2022.42.3.435
https://doi.org/10.21298/ijthr.2016.02.30.2.167
https://doi.org/10.21298/ijthr.2016.02.30.2.167
https://doi.org/10.21298/ijthr.2016.02.30.2.167
https://doi.org/10.21298/ijthr.2016.02.30.2.167
https://doi.org/10.4163/jnh.2021.54.6.631
https://doi.org/10.4163/jnh.2021.54.6.631
https://doi.org/10.4163/jnh.2021.54.6.631
https://doi.org/10.4163/jnh.2021.54.6.631
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.5720/kjcn.2014.19.5.479
https://doi.org/10.21097/ksw.2016.11.11.4.473
https://doi.org/10.21097/ksw.2016.11.11.4.473
https://doi.org/10.21097/ksw.2016.11.11.4.473
https://doi.org/10.9724/kfcs.2019.35.2.216
https://doi.org/10.9724/kfcs.2019.35.2.216
https://doi.org/10.9724/kfcs.2019.35.2.216
https://doi.org/10.9724/kfcs.2019.35.2.216
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_b_hha.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_b_hha.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_b_hha.pdf
https://doi.org/10.1016/j.jada.2007.06.006
https://doi.org/10.1016/j.jada.2007.06.006
https://doi.org/10.1016/j.jada.2007.06.006
https://doi.org/10.1016/j.jada.2007.06.006
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000188411_00034.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000188411_00034.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000188411_00034.html
https://md-bund.de/fileadmin/dokumente/Publikationen/SPV/PV_Qualitaetspruefung/22_08_03_QPR_vollstationaer_2022.pdf
https://md-bund.de/fileadmin/dokumente/Publikationen/SPV/PV_Qualitaetspruefung/22_08_03_QPR_vollstationaer_2022.pdf
https://md-bund.de/fileadmin/dokumente/Publikationen/SPV/PV_Qualitaetspruefung/22_08_03_QPR_vollstationaer_2022.pdf

Korean ] Community Nutr. 2025 Aug;30(4):309-320

https://doi.org/10.5720/kjcn.2025.00199
eISSN 2951-3146

KJCN&

Research Article

Korean Journal of Community Nutrition

HUZ7IA = FRE-2fu 54 719E A 2H[XI2

oo

VRZECHEHD AIB RSt W
EIHSH AZ OIS} TSI
ITRHEH ABHYSE W

Survey on consumer perceptions, health
benefits and preferences of kindergarten and
school foodservices in Korea, including
related keywords reported in newspaper: a
mixed-methods study

Gyoungok Gang” ", Chaewon Park®”, Hyeja Chang>'

YProfessor, Department of Food and Nutrition, Jeonju University, Jeonju, Korea

IMaster Student, Department of Food Science and Nutrition, Dankook University, Cheonan,
Korea

*Professor, Department of Food Science and Nutrition, Dankook University, Cheonan, Korea

Received: July 14,2025
Revised: August 14, 2025
Accepted: August 22, 2025

tCorresponding author:

Hyeja Chang

Department of Food Science and
Nutrition, Dankook University, 119
Dandae-ro, Dongnam-gu, Cheonan
31116, Korea

Tel: +82-41-550-3478

Fax: +82-41-559-7567

Email: hjcl0@dankook.ac.kr

© 2025 The Korean Society of Community Nutrition

This is an Open Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecom-
mons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the
original work is properly cited.

https://kjcn.org

Objectives: With the rapid development of social culture, the perception of kindergarten and school
foodservice, as well as opinions on its health benefits, has changed significantly. However, research
on this topic remains scarce. We conducted a survey in South Korea on consumers’ perceptions,
healthiness, and preferences regarding kindergarten and school foodservice.

Methods: With the nationwide cooperation of 17 city and provincial education offices, online and of-
fline surveys were conducted targeting the parents of kindergarten and lower-grade elementary
school children, as well as upper-grade elementary, middle, and high school students. In addition,
keywords in newspaper reports were analyzed using the Big Kinds platform. A total of 532 valid ques-
tionnaires were collected, and statistical analysis was performed using IBM SPSS Statistics version
27.0 (IBM Co.).

Results: The average age of the parents and students was 40 and 12.5 years, respectively, with
36.4% of the students attending schools in the Seoul and Gyeonggi areas. The main keywords report-
ed in newspaper articles, as analyzed using the Big Kinds platform, were “eco-friendly agricultural
products,” “food ingredients,” “safety,” and “marine products.” The perception of kindergarten and
school foodservice was very positive, especially regarding the attributes of safe ingredient use (4.44),
menu variety (4.29), cafeteria cleanliness (4.31), cleanliness of plates, spoons, and utensils (4.24),
thorough hygiene management (4.2), nutritional excellence (4.24), and support for proper eating hab-
its (4.18). The healthiness of school foodservice was highly rated, although there is still room for im-
provement in terms of “not serving fried foods more than twice a week”. In terms of preference for
school meals, the most preferred items were meat side dishes, followed by chicken, noodles, fried
food, beverages, and bread. In contrast, soybean paste soup, vegetables, and mixed-grain rice re-
ceived relatively low preference.

Conclusion: The results described above may be used to develop educational programs or policies
that inform students and parents about the goals of school foodservice and help address common
misunderstandings.

Keywords: kindergarten/school foodservice; perception; health benefits; preference
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METHODS

Ethics statement

The informed written consent was obtained from each
participant or their quardians. The study protocol was ap-
proved by the institutional review board (IRB) of the Dan-
kook University Review Committee (approval number:
2022-10-063-001).

1. g 8A|

® A7E AT 99le) Yoy ARRA A7RH, 49 o
HE FAFSHIL Al

71 AR 7]%5 A4S st Aot A STROBE

(Strengthening the Reporting of Observational Studies in Ep-

N
I
lJ
>
>.,
=
_|>i
B©
[e]

idemiology) X 112 % (https://www.strobe-statement.org/)<
Fr5to] 71& skt
2. WFIQIX RS QA SHWTA 7|9 24
A2 B3 StagAo] Bt o] 3}
To} SIS0 Q140 FF2 MIHER AZT|ARA Stal4]
o 28 719=2 Bt FRAZATAG LARHAA
g0l 8]7}Ql=(Big Kinds, www.bigkinds.or.kr)o] A A-55h=
Z}E% gr8sto] 20199 119 24Q93F 20229 119 23Y7H4]
2 34 7H0] AIRVARE BASE AR A HA 7| A
SRFAE AT A,  23679) 71AE AHE o8, o

©
Ol
ol
oX,
H
rr
1
=]
ol
i)
b
=)
_>'~I_‘
-0,
9_(5
>~ _115

https://doi.org/10.5720/kjcn.2025.00199

R 1o i ol
=PRI e
~ ©° ox
> il o o
nﬁrlrz
) )
ﬂ o
o
—“ El
IR
i
l fo
_L4
N
Ny
2
N
o
ofol
HL
N
Y
fu o
W
=

30 ¢
)

7|AE ﬂﬂOh"’- HFH oz 761E w4 q(‘:"‘4‘E 32. 2%)

olr
ok

. BRI -Stuga QA E MEFAL
1) ZAF A & 7|2t
HEZAF= 20224 129 195 E 129 28UA71A] 8191 42%
Ale} @ malol AL ZAlo] AFE et A= 177 2239
HZE dol 280l AERALE 35191, ?——_11'?— FShz
Aolie) 4718 B B S LB o
ball sampling) H4-& &-85F0] 8294 Sof ‘4 '6—]-1?_ 23
I 4-681d, 2. TESIPS Ao g AL o ;‘(_
AEA= @=dieh IRB 914 PJETH A=
o Si5d geA S35 8

2) ZAILKE
ARAle AR, g IR 1535, Shua4] 27

735, g4 7| 1235, St B dal de
Al 163502 /50t AR o, ofA] &1, of
Y o, ERWH 9, AFAGoR ekt dE
0”1011 °‘§% %_‘1 %= 7 E

(1) FA -4 Q1A=

JAAEL 4, HRE, BY 5ol stiFAle) B4, £
A, QFA 7, 98 9 A, 154 75 5ol disf QA
SHa Qi 23 H=E oujdith, XY -SuF4] QA EE
157H *50}5(0:]01:;(4 o o}—;ﬁf}-_ T A ZHE /{]__Q_ QH}-E /\V\_L]-
3o =g, AAF B, ABAEAE A1g, AF £
£ S5, ALK AA -0l B3, SHY/sHRRS] 9)o] HHY
Ala/=7k/ A0 5 2719 B, FAA] AE/ R 5 %
2, W7o g, ALY ARIE A 22O %
B, W 24, AR 2T B B0 3,
A Z2AME Ao g FLASHATHL, 4, 10, 15-19]. AA T
58 H=(l: s 294 g, 2: 18R] gt 30 Bgold, 4
¥, 5 v IgthE BrlsHA skl BE A EE Ol
SeabA et

=

o ! OH‘.: o)

-
roodk

311


https://www.strobe-statement.org/
http://www.bigkinds.or.kr

Gyoungok Gang, et al.

Stag4] 2] A7/dolst StoA AlFEe AAt S8l I
JE =5, AR gtd XY, 183 A4S A 7

(1, 7, 10]. AZAL 74E(LERA

NE/DBF AGFNE AL ABA %S, HAERE/
— =] O.

HABABG A9 ASIA UL, BR/SH/ALF/HLR 5
3T

—

N 9 fo

o
4>
%0,
i
N,
il
(o)
=)
&
i)

TS AAE AR, TRt 22 AR, AUAA AAY 2
Al A AlE, AAAET ALAEE AR, 71500 #3224

< 23] oltE AF)o® FSH o, A= B A<}
s9% 59 4w WM st
() AL aFAY 75 E
StugA] 712est g4 His) =7l o 9F, WAl _E,
Az, &3 59 ARAQl S Eet A5 g Qu)ditt. 7|5
Te 1271 FEERE, BdF 25F AR 24+ 4
A%, s BE B 45, HAR, AADC T4
RoH[20, 21], B7PIHEE 578 H=(1: A5 AToHA] g5, 2
N 958, 31 B, 4 A, 5 oh$ A15)E ol gstelrh
AE 5310 AR TS AZ517] 95to] Cronbach's a 3
AFESITE QAT 158)9] AT = Cronbach’s o = 0.891,
A7 72T 0.869, 7|5k 12832 0.756°0. % e, A
WHoE fEalAY 48 15T 429 Y YuAL R
sheie.

4. SH 24

e 84 & R 24 F 5325E o]&dto] IBM
SPSS Statistics version 27.0 (IBM Co.)& &850 A4 5}
Aot W NE, WMEge, P, BFUAE SO,
A 25T A3, 25 2

sto] SAIZSL 2ol 2 AF 3] fste] LUTARE 4 (one-way

analysis of variance)= AAIgE & F-2]/Jo] UEFES off Scheffé
AFABE oolch BE BARA] GO5EE P < 0,052 7
Z3tqt,

RESULTS

o
A" 7 U8e A g, gl dat
& 7k 271 ofzigt ¥

312

AT, AR, D29, A71LSH, A, S4E Fol £
R ol5& Ueri,

2. AT FHOXL QALY

AR ZA} FolZte 09X 2E5hw 35 o[5S & shEn
1019, 258k 481 ol 84 1529, %
old, 11 A¥}= Table 13} Zt} ghE o]
RHEo] B ol 1254k o] = ot
7}, ofH A= 96.2%7} thEt =9 o)At olHU: 92.0%7} T
st £¢] o oR TRiEo] s Eo] ustElo] g5
o 7l 9 He 08 25.0%7F 900-1,5007F 9 mlgko] )
o, 24.1%7} 450-600%t o wleko| i}, 750-9007t ¢ vjek
o] 19.4%, 600-7501F 9] ujuto] 14.8%F o, ThHE Scixjy})
4509 o] A] 1,5009+ ¢ wjgtol] sjEkE|Qict HERAF ST}

: 8 A ﬂ%(‘%}ul
H%+€%&§ O %|9

L
A2l “IETENE

o

Fig. 1. Keywords related to kindergarten and school foodser-
vices in mass-media analyzed with the Big Kinds. Keywords
originally extracted in Korean; translated English equivalents
are provided below: R&Zs4tE, eco-friendly agricultural
products; 1S, high school; A=, food ingredients; 47|
EWSY, Gyeonggi provincial office of education; Mk, Jeon-
nam-do; &7|%=, Gyeonggi-do; 471154, Gyeonggi-do Office
of Education; SI£2, parents; =~4=, marine products; Z 2Lt
19, COVID-19; YA, nutritionist; S3=4X|4lE, Public Food-
service Support Center; 2114, safety.
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Table 1. Participant characteristics

School level
Parents of kindergar- . .
/e owrgates Uperdenenn  Wddeardng | L pon
of elementary_school (n = 152) (n = 279)
students (n = 101)
Age (year) 40.29 + 5.56°" 10.66 + 2.44° 14.96 + 2.37° 17.83+10.58 2672.688""
Father’s highest educational 8.299
level” (n = 156)
High school graduate or less 1(1.6) 1(2.8) 4(7.1) 6 (3.8)
College graduate 42 (65.6) 23 (63.9) 44 (78.6) 109 (69.9)
Post graduate education 21 (32.8) 12 (33.3) 8(14.3) 41 (26.3)
Mother’s highest educational 13.134
level” (n = 150)
Elementary or less 0(0.0) 2(5.4) 0(0.0) 2(1.3)
High school graduate or less 2(3.2) 2(5.4) 6 (11.8) 10 (6.7)
College graduate 42 (67.7) 28 (75.7) 37 (72.5) 107 (71.3)
Post graduate education 18 (29.0) 5(13.5) 8 (15.7) 31 (20.7)
Average monthly household 15.185
total income? (n = 108, unit;
10,000 won)
150-300 less 2(3.5) 1(4.5) 0(0.0) 3(2.7)
300-450 less 6 (10.5) 2(9.1) 1(3.2) 9(8.2)
450-600 less 14 (24.6) 4(18.2) 8 (25.8) 26 (23.6)
600-750 less 8(14.0) 4(18.2) 4 (12.9) 16 (14.5)
750-900 less 11 (19.3) 2(9.1) 8(25.8) 21(19.1)
900-1,500 less 15 (26.3) 4(18.2) 8(25.8) 27 (24.5)
More than 1,500 1(1.8) 5(22.7) 2 (6.5) 8(7.3)
Residential area® (n = 528) 208.656"""
Seoul 34 (34.0) 22 (14.8) 41 (14.7) 97 (18.4)
Busan 1(1.0) 0(0.0) 0(0.0) 1(0.2)
Incheon 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Daegu 2(2.0) 0(0.0) 0(0.0) 2(0.4)
Daejeon 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Gwangju 0(0.0) 1(0.7) 1(0.4) 2(0.4)
Ulsan 0(0.0) 1(0.7) 1(0.4) 2(0.4)
Sejong 3(3.0) 1(0.7) 24 (8.6) 28 (5.3)
Gyeonggi-do 26 (26.0) 44 (29.5) 27 (9.7) 97 (18.4)
Chungcheongbuk-do 0(0.0) 12 (8.1) 33(11.8) 45 (8.5)
Chungcheongnam-do 7 (7.0) 7(4.7) 14 (5.0) 28 (5.3)
Jeollabuk-do 2(2.0) 2(1.3) 3(11) 7(1.3)
Jeoollanam-do 1(1.0) 51 (34.2) 33(11.8) 85 (16.1)
Gyeongsangbuk-do 1(1.0) 2 (1.3) 2(0.7) 5(0.9)
Gyeongsangnam-do 3(3.0) 0(0.0) 17 (6.1) 20 (3.8)
Gangwon-do 9(9.0) 5(3.4) 80 (28.7) 94 (17.8)
Jejuisland 11 (11.0) 1(0.7) 3(1.1) 15 (2.8)

n(%) or Mean * SD.

YPost hoc tests were conducted using Scheffé’s method. Different subscript letters (a-c) indicate statistically significant differences at P < 0.05.
?Optional, not required.

IPpercentage was calculated as the ratio excluding the number of non-respondents.

P <0.001.
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Table 2. Parents’ and students’ perceptions of school foodservice by school level

Preference score by school level

Parents of kinder-

Category garten/the lower  Upper elementary Middle and high Total F
grades of elementa-  school students school students (n=532)
ry school students (n=152) (n=279)
(n=101)

School meals are nutritionally 4.24 +0.747 421+£1.01 4.26 + 0.80 424 £ 0.85 0.148
excellent

School meals use safe ingredients 4.42 + 0.68 457 +0.93 4.38 +0.76 4.44 + 0.80 2.872

School meals help students devel- 4.29+0.79 415+ 1.06 416 +0.94 418 £+ 0.95 0.78
op proper eating habits

School meals are strictly hygienic 442 +0.71 4.24 +1.08 4.27 £ 0.87 4,29 +0.91 1.272

Eco-friendly agricultural products 439+101 4.62 +1.07 453 +0.97 453+101 1.539
are used in school meals

School meals help students learn 3.71+1.10 4.01+£1.35 3.94 +1.22 3.91+1.24 1.813
about traditional food culture

School meals are helpful for 4.32 +0.87"? 452 +1.28" 414 £ 1.10° 428+ 113 5.685"
social, economic, and environ-
mental aspects

Student/parent opinions are 3.63 + 1.20° 4.41 +1.35° 419 +1.11° 415+ 1.23 13.116""
reflected in school meals

School lunch utensils, including 4.40 £ 0.76 4.48 £ 1.06 4.24 +0.87 434 +£0.91 3.564
plates, spoons, and chopsticks,
are clean

The dining room tables, chairs, 4.30+0.81 4.26 +1.29 415 +£0.91 421 +1.02 1.011
etc. are clean

The school lunch menu is diverse 440+0.74 4.35+1.00 4.22 + 0.95 4.29 + 0.93 1.851

A program is underway to reduce 4.23 +1.24% 457 +1.16° 4,06 + 1.23" 4.23+1.23 8.570™"
food waste

School lunches are delicious 413 +0.91 411 +1.18 414 £ 1.01 413 +1.04 0.043

The dining area (restaurant or 4.35+0.70 434 +1.12 4.27 +0.81 4.31+0.89 0.391
class) is clean

Antibiotic-free livestock products 448 +1.24° 497 +1.11° 477 +1.13%° 4.77 + 1.16 5.524""

are used in school meals

Mean + SD.

Y5-point scale: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
?Post hoc tests were conducted using Scheffé’s method. Different subscript letters (a, b) indicate statistically significant differences at P < 0.05.
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Table 3. Parents’ and students’ opinions on the healthiness of kindergarten and school foodservice by school level

School level
Parents of kinder-
Category garten/the lower  Upper elementary Middle and high Total F
grades of elementa-  school students school students (n=532)
ry school students (n=152) (n=279)
(n=101)
Kindergarten and school lunches ~ 3.86 £ 0.94>"?  3.41 + 1.00° 3.56 + 0.98 3.58 + 0.99” 6.318"
rarely provide high-trans fatty
acid foods or high-calorie, low-
nutrition foods
Kindergarten and school meals 3.81+0.96" 3.43 +1.05° 3.63 + 0.96° 3.61+0.99 4.584"
rarely contain fast food or
processed foods
Kindergarten and school meals 4.55 +0.59" 4.44 +0.83 418+0.78° 4.33+0.78 11.073™
use a variety of ingredients,
including grains, meat,
vegetables, and fruits
Kindergarten and school lunches 426 +£0.73 412 +1.02 4.05 + 0.89 4.11 £ 0.90 2.051
use a variety of cooking
methods
Kindergarten and school lunches 4.14 £ 0.93 3.95+1.14 3.95+0.88 3.99 +0.97 1.490
use a variety of cooking
methods
Kindergarten and school 4.29+0.78° 411+0.87% 3.92 +0.91° 4.04 +0.89 7.261""
lunches use a lot of natural
and seasonal foods
Kindergarten and school 3.97 £+ 0.96 3.72+1.09% 3.58+0.97° 3.69+1.01 5.493"

lunches provide fried food no
more than twice a week

Mean * SD.

Y5-point scale: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
2Post hoc tests were conducted using Scheffé’s method. Different subscript letters (a, b) indicate statistically significant differences at P < 0.05.

ek
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Table 4. School meal preference results by school level

Preference score by school level

Parents of kindergar-

ten/the lower grades  Upper elementary Middle and high Total
Category _ F
of elementary school  school students school students (n=532)
students (n=152) (n=279)
(n=101)
Meat side dishes (beef, chicken, 4.34 +0.70" 4.28 +0.93 439 +0.72 4.35+0.78 0.874
pork, etc.)
Fruits 450 + 0.69 4.38+0.85 4.39+0.79 4.41+0.79 0.805
Beverages 2.99 + 1.03*? 4.30 +0.99" 4.46 +0.86" 412 +1.08 94.709™"
Chicken 3.71 + 0.90° 4.26 + 1.06" 427 +0.87° 4.16 + 0.96 14,394
Doenjang-gug 3.98 +0.88" 3.66 + 1.22° 3.69 + 1.01% 3.74 +1.05 3.385"
Fish 3.87 + 1.07° 3.34 + 1.25° 318 +1.22° 3.36+1.22 12247
Vegetables 412 +0.92° 3.45+1.23° 3.55 + 1.06° 3.63+1.12 13.018™
Noodles (e.g. udon, spaghetti, 3.88 + 0.82° 4.36 + 0.96" 4.33+0.88" 4.26+0.91 10.947"
rice noodles)
Bread (e.g. pies, tarts, etc.) 3.51 + 0.87° 3.96 +1.13° 4.20 £0.93" 4,00 +1.02 18511
Multigrain rice 3.85+0.90 3.68 +1.12 3.66 +0.97 3.70 + 1.00 1.397
Fried food 3.36 + 0.87° 3.82 +1.14° 3.98 +1.03° 3.82+1.06 12975
Kimchi 3.74+0.91 3.78 +1.19 3.80 + 1.04 3.78 + 1.06 0.118
Mean + SD.

1’5 point scale: 1 = never preferred; 2 = not preferred; 3 = neutral; 4 = preferred; 5 = strongly preferred.
ZPost hoc tests were conducted using Scheffé’s method. Different subscript letters (a, b) indicate statistically significant differences at P < 0.05.
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The code of research ethics
of the Korean Society of Community Nutrition

Enactment Jan 21, 2008

1st revision April 19,2010
2nd revision March 28, 2014
3rd revision February 28, 2020

|. GENERAL RULES

1. Title
This code is titled as “The Code of Research Ethics of the Korean Society of Community Nutrition’

2. Purpose

The purpose of the code is to establish the standard for the research ethics observed by the members of the Korean Soci-
ety of Community Nutrition and the contributors to the Korean Journal of Community Nutrition, and determine the es-
tablishment and operation of the Committee on the Research Ethics (hereafter the ‘Committee’) for fair and systematic
verification in the case of the scientific misconduct.

II. ETHICS CODE FOR A RESEARCHER

3. Integrity of Researcher
A researcher should conduct research and publish research results with research integrity.

4. Inclusion of Scientific Misconduct

(1) Fabrication refers to the act of creating, documenting, or reporting the data or the research results that do not exist.

(2) Falsification refers to the act of creating the documentation that do not match study results by manipulating the re-
search materials, equipment, or procedures or changing or omitting data or research results.

(3) Plagiarism refers to steal others’ ideas, procedures, results, or records without legitimate authorization.

(4) The improper authorship refers to the act which confers authorship on the person without any academic contribu-
tion due to gratitude or seniority, or does not reward with authorship without proper cause to the person who aca-
demically contributes or devotes the research contents or results.

(5) It includes the acts which seriously exceed generally accepted criteria.

5. Prohibition of Duplicate Submission or Duplicate Publication of Research Product
A researcher should not submit or publish the same research results in two different places.

6. Authorship

Contributors who have made substantive intellectual contributions to a paper are given credit as author and authorship

is based on the following four criteria.

(1) Substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation of
data for the work; AND

(2) Drafting the work or reviewing it critically for important intellectual content; AND

(3) Final approval of the version to be published; AND

(4) Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved.



7. Record of Published Work

(1) An author should accept the credit for only the accomplishments of the research he/she conducted or contributed to
and take responsibility for them.

(2) The order of the authors (including translators) of articles or other publications should be determined with fairness
according to the extent of the contribution to research regardless of relative positions. Simply being in a particular po-
sition should not guarantee a credit as a co-author, the first author, or a corresponding author. Neither the act of not
crediting the sufficient contribution to research with authorship can be justified. When the contribution to research is
low, a statement of appreciation is expressed in a footnote, a preface, or an acknowledgement.

8. Citation and Reference

(1) An author who cites academic materials should make efforts to describe them accurately and state their sources
clearly. The materials that are obtained from personal communication can be cited with the permission from the re-
searcher who provides information.

(2) When an author cites or makes a reference to others’ words, he/she should state the fact in a footnote, and distinguish
them from his/her original thoughts or results of interpretation.

9. Role and Ethics for a Journal Editor

(1) An editor should request a reviewer with expertise in the field, objectivity, and impartial judgment for the evaluation
of submitted manuscripts.

(2) An editor should not disclose the information about the author or the content of the manuscript until the submitted
manuscript is decided to be published.

10. Role and Ethics for a Reviewer

(1) A reviewer should evaluate the manuscript under review with commitment and impartiality within a specified period
and notify a journal editor of results.

(2) A reviewer should notify a journal editor immediately of the intention to resign from reviewing a manuscript when
he/she believes oneself to be unsuitable for reviewing the manuscript.

(3) A reviewer should evaluate a manuscript with objective criteria and impartiality without consideration of one’s ac-
ademic beliefs or personal relationship with its author. A reviewer should not reject a manuscript without logical
reasons or on the reason that it is in conflict with his/her own view or interpretation, and rate a manuscript without
reading it thoroughly.

(4) A reviewer should respect an author’s personality and individuality as an intellectual and use comments in a polite
and gentle manner as much as possible, and should not use degrading or insulting expressions.

(5) A reviewer should maintain confidentiality of a manuscript under review and should not cite the content of a manu-
script prior to its publication.

I1l. ESTABLISHEMENT AND OPERATION OF THE COMMITTEE

11. Function of the Committee
The Committee reviews and decides the issues below related to the research ethics of the members of the Korean Society
of Community Nutrition.

1. The establishment of the research ethics

2. The prevention and investigation on the scientific misconduct

3. Whistleblower protection and confidentiality

4. Verification on the violation of the research ethics, process of the verification results and follow-up measures

5. Restoration in the honor of the examinee

6. Other issues imposed by the chair of the Committee
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12. Organizing Principles of the Committee

The Committee consists of 5 members. The committee is chaired by the President of the Society and the Editor-in-chief
serves as the associate chair of the committee. The other three are appointed by the President of the Society with the rec-
ommendation from the Executive Board.

13. Report and Receipt of the Scientific Misconduct

The whistle-blower may provide the information to the secretariat of the editorial board in the Korean Society of Com-
munity Nutrition directly or through the telephone, written document or e-mail on the real name. However, if the con-
tents and evidence of the misconduct are specific, the report provided by an anonymous informant is considered as the
case by the real-name person.

14. Authority for Verification and Recommendation of the Committee

The Committee is authorized to conduct an investigation about the allegation of the violation of the ethics code using a
wide range of evidence from informants, the person under investigation, witnesses, and reference materials. The com-
mittee reviews and decides the status of violation of the ethics code based on the results of investigation, and recom-
mends appropriate sanctions to the president based on the decision.

15. Verification Process of the Committee

The verification process for the act of violation of research ethics proceeds in the order of preliminary inquiry, investiga-
tion, and judgment. The investigation should be completed within 6 months. However, when the investigation is unlikely
to be completed within the time frame, the investigation period may be extended with the committee chair’s approval.
When an informant or the person under investigation disagrees with the decision, he/she may file an appeal within 30
days from receiving notification, and the Committee may conduct reinvestigation if necessary.

16. Assurance of Opportunity to Be Heard

The member who is alleged to violate the Code of Research Ethics should be given a written notice of the overview of the
issue under investigation. He/she is guaranteed to have an opportunity to submit a letter of explanation, and as long as
he/she whishes, an opportunity to attend one or more of the Committee meetings in the investigation procedure and
provide an oral explanation.

17. Confidentiality Duty for a Member of the Committee
A member of the Committee shall not disclose the identification of the reporter and the member suspected of the re-
search ethics violation until the final decision is confirmed by the society.

18. Disciplinary Procedures and Content

In the event of proposed disciplinary measures by the Ethics Committee, the committee chair convenes the Executive
Board and makes a final decision on the status and the content of discipline. The member who is determined to have
violated the Code of Research Ethics may be given disciplines including warning, ban on manuscript submission for a
specified period, and suspension or cancellation of membership depending on the severity of the issue, and the article
may be retracted and the results may be disclosed if necessary.

19. Revision of the Code of Research Ethics
Revision procedure of the Code of Research Ethics follows the revision procedure of the code of the Society.
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Author's checklist

Revised in October 15, 2024

Authors’ quick submission checklist
(3% Please include the checklist when submitting the manuscript to the submission site.)

Category Items to review Check
Title page 1. Title - Spelling and typographical errors in paper titles.
- Titles should be written in sentence case, with only the first word of the text and proper-
nouns capitalized. The study design should be included in the title or subtitle.
e.g., Development and Effectiveness Evaluation of the STEAM Education Program on
Food Groups for Kindergarteners
-> Development and effectiveness evaluation of the STEAM education program on
food groups for kindergarteners: a non-randomized controlled study
e.g., Program Evaluation using the RE-AIM Framework: A Systematic Review and Appli-
cation to a Pilot Health Promotion Program for Children
-> Evaluation of the pilot health promotion program for children: a systematic review
2. Author Information - Include all author titles and affiliations, and indicate the position before the affiliation
3. Submission - The title page, the copyright transfer agreement, and IRB approval are all included
when submitting your paper to the submission site by uploading them to the ‘Attach-
ment’ section.
- Remove the cover page including author information from the submitted paper before

submitting
4. ORCID - ORCID should be stated for all authors
e.g., Gildong Hong: https://orcid.org/https://orcid.org/0000-0000-0000-0000
5. Funding e.g., This research was supported by a grant from the National Research Foundation of

Korea (Grant No. 000).
- When there is no funding associated with the manuscript, ‘None.” should be stated.

Abstract 1. Structure - Objectives-Methods-Results-Conclusion
2. Keywords - Three to five keywords are recommended with one or two words except for technical
terms.

- The terminology should be listed, in principle, in MeSH (www.nIlm.nih.gov/mesh/
MBrowser.html).

- Keywords are written in lowercase letters except for proper nouns, and keywords are
separated by a semicolon (;).

3. Abbreviations - Abbreviations should only be used if they are repeatedly used throughout the abstract.
If an abbreviation is not used after it has been defined, use the full name instead

- Define an abbreviation the first time it appears in the abstract
Main body 1. Structure - Title page, Abstract, Introduction, Methods (including ethics statement), Results, Dis-
cussion, Conflict of Interest, Acknowledgments, Data Availability References, Tables,
and Figures
- Include ‘Study Design’ in Method, subheadings in Results, and ‘Limitations’ and ‘Con-
clusion’ in Discussion
- Upload tables and figures as a single file and do not separate them

2. Statistical software - Enter the correct type and version of statistical software
e.g., IBM SPSS Statistics 25 (IBM Corp.)

e.g., SAS 9.4 (SAS Institute)

3. Ethics Statement - Authors should present an “Ethics Statement” immediately after the heading “Meth-
ods”. In case of reviews, research notes and educational materials, “Ethics statement”
should be presented after introduction section
e.g., The informed written consent was obtained from each participant. The study protocol

was approved by the Institutional Review Board of *** (approval number: ***),
*|RB approval statement will be included in the final version, but do not include specif-
ic IRB information (e.g., institution name) when submitting.
e.g., Obtainment of informed consent was exempted by the institutional review board.

(continued to the next page)
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(Continued)

Category

Items to review

Check

4. Conflict of Interest

- Conflict of interest must be stated.
e.g., There are no financial or other issues that might lead to conflict of interest.
e.g., Gildong Hong has been an editor since 2021. However, he was not involved in the
review process of this manuscript. Otherwise, there was no conflict of interest.
*Author information will be included in the final version but do not include it when
submitting.

5. Acknowledgments

- List individuals who contributed to the writing or research, but do not meet the criteria
for authorship.
e.g., We thank the physicians who performed the sample collection.

*This information will be included in the final version, but do not include it when
submitting.

6. Data Availability

- Authors should provide a data availability statement. Providing access to research data
is optional.
e.g., The data that support the findings of this study are openly available in [repository
name e.g “KNHANES”] at http://doi.org/[doi].

7. References

- Notation method: [1], [2, 5], [15-20], etc. without spaces before square brackets, when
adding commas between references, add a space after commas.
e.g., research on something [1] or Kim & Lee’s research [2, 5]

- References in the text should be listed in numerical order

- The number of citations for the type of dissertation should not exceed 3.

- Verify that the reference adheres to the KICN guidelines

8. Other indications
such as units

- Write numbers and units with a space (50 kg, 600 kcal), but attach % and °C.

-g/dl (X), g/dL (0)

- When indicating P-value, use capital, italic P: e.g., P-value

- Use a en-dash “-” to indicate a range of numbers: e.g., 20-25

- Use comma notation to separate thousands (this also applies to text and tables):
For example, 65,450,000.

9. Tables, figures

- Capitalize only the first letter of table and figure titles

- Capitalize only the first letter of variables in the table

- Use lowercase ‘n’ in tables and figures.

- Additional checklists for tables and figures can be found in the section below.

*Examples shown in the tables are based on recent publication, 2024.
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GUIDELINE FOR TABLES AND FIGURES
Please adhere the following guidelines for tables and figures.

1. To indicate the total number of items outside of the table’s body, include it in parentheses at the end of the table’s title.
For example, “Sociodemographic characteristics of children (n = 80)”
2. The table heading should provide a descriptive title for the values presented, rather than simply using “Mean + SD” as
the title.
3. When describing the contents of the table in the text:
(D To present an average value, use Mean + SD or Mean =* SE, and be mindful of spacing (e.g., 22.0 + 2.3, with a space
before and after the ‘+’ symbol)
(2 Units should be written in parentheses within the table (e.g., Energy (kcal/day)) instead of next to it (Energy, kcal/
day)
4. Footnotes or legends explanations for tables or figures should be written in English
5. The footnotes or legends should be arranged in the following order: Values displayed as statistical outcomes, statistical
analysis method, indication of significance, etc.
(D The presentation of values of statistical outcomes, such as n (%), Mean + SD, n (%) or Mean * SD, etc, are displayed
in the first line of the footnote without comment numbers.
(2) Statistical analysis method and significance indication - Both statistical analysis methods and significance are dis-
cussed. - Post-hoc analysis results can only be presented when the ANOVA test yields significant results.
(3 The full name of any abbreviations used in the title or table body should be provided in the footnote.
(© Any other content that requires explanation should be accompanied by corresponding comment numbers, follow-
ing the submission guidelines. Verify that the comment numbers match the numbers indicated in the table body.
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Copyright transfer agreement

Manuscript Title:

Author(s):

I (We) submit the above manuscript for publication in the Korean Journal of Community Nutrition (KJCN) and confirm
that I (we) have read and agree to all conditions stated below.

1. T (We) certify that the manuscript is the original work of the authors and is not infringing on anyone else’s copyright.

2. The authors have made substantive intellectual contributions to the manuscript and accept responsibility for the con-
tents of the manuscript together.

3. The manuscript or any part of it has not been published elsewhere (abstracts excluded). The manuscript is not cur-
rently being considered for publication by any other journals and will not be submitted for such review while under
review by the journal.

4. The publisher of the KJCN has the right to oppose the copyright infringement done by others without permission of
the authors and the publisher.

5. The copyright in the manuscript named above will be transferred to the KJCN if the manuscript is accepted. This trans-
fer include the copyright in all forms and media including electronic media (now known or hereafter developed), and
the accompanying interests, in all languages, for the full term of copyright, and all extensions and renewals thereof.

6. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial Li-
cense (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution,

and reproduction in any medium, provided the original work is properly cited.

All of the authors read the Copyright Transfer and Statement of Originality, and agree to the above.

Date:

Name : Signature:
Name: Signature:
Name: Signature:
Name: Signature:

Name: Signature:
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Instructions for authors

1. GENERAL INFORMATION

The Korean Journal of Community Nutrition (KJCN),
the official journal of the Korean Society of Community
Nutrition, is a peer-reviewed, open access journal. It is
published bimonthly in February, April, June, August,
October and December. KJCN aims to publish original
research articles and reviews covering all aspects of com-
munity nutrition. The journal also welcomes research
notes and educational materials that provide a wide
range of findings of community nutrition field. Topics of
interest include nutrition throughout the life cycle, nutri-
tion assessment, nutrition education, nutritional epide-
miology, dietary behavior, clinical nutrition, international
nutrition, nutrition policy, food service management,
food culture and other topics related to the improvement
of human nutritional status.

2. AUTHORS’ QUALIFICATIONS

It is essential that at least one author of the manuscript is
amember of the Korean Society of Community Nutrition.
Exceptions will be made when the Editorial Committee
invites authors and when researchers affiliated with insti-
tutions outside Korea submits.

3. TYPES OF MANUSCRIPTS

1) Research articles: Research articles are reports of
original research in the area of community nutrition.

2) Reviews: Reviews provide concise and precise updates
on the latest progress made within the scope of the
journal. Systematic reviews should follow the PRISMA
guidelines.

3) Research notes: Research notes discuss new ideas,
research methods, or policy issues relevant to commu-
nity nutrition.

4) Educational materials: Educational materials de-
scribe contents of nutrition education program, its
application or new approaches to nutrition education.

4. RESEARCH AND PUBLICATION ETHICS

1) Duplicate publication: The manuscript must be orig-
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inal and not published or submitted for publication in
other scientific journals.

2) Authorship: All authors listed in a manuscript must
have contributed substantially to the research design,
collection and analysis of data, or preparation of the
manuscript. And they should agree to be responsible
for investigating and solving research-related problems.

3) Protection of human subjects: Research carried out
on human subjects must be in compliance with the
Helsinki Declaration, and authors should specify that
it was reviewed and approved by an Institutional Re-
view Board (IRB).

4) Conflicts of interest: Authors must disclose any fi-
nancial or personal relationships with the company or
organization sponsoring the research.

5) Adherence to the ethics guidelines: Authors should
adhere to the research ethics regulations and guide-
lines of Korean Society of Community Nutrition. For
the policies on the research and publication ethics not
stated in these instructions, international standards
of publication ethics for editors and authors (http://
publicationethics.org/international-standards-editor-
sand-authors) can be applied.

6) Copyright: Copyright of the published article belongs
to the Korean Society of Community Nutrition. A copy-
right transfer form should be signed by all author(s)
and sent when the manuscript is submitted.

7) Preprints: The journal does not accept research arti-
cles that have been shared as preprints.

5. CONSIDERATION OF SEX/GENDER

In all studies, sex (a biological variable) or gender (a so-
cio, cultural, and psychological trait) should be factored
into research designs and analyses and reported in a
manuscript as follows.

« Sex and gender should be described separately and
correctly.

« Both sexes/genders should be included in the human
studies, and the differences between the sexes/gen-
ders should be analyzed and reported.

« If only one sex/gender is reported, or included in the
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study, the reason the other sex/gender is not reported
or included should be explained based on reasonable
and scientific basis.

6. SUBMISSION

A manuscript file without authors” information must be
submitted through our online submission system (https://
submit-kjcn.or.kr) by the corresponding author. In ad-
dition, authors should remember to upload the author’s
information separately. This includes the title page, copy-
right transfer agreement signed by all authors, IRB approv-
al, and author checklist. You can upload these documents
to the “Attachment” section on the submission site.

7. PEER REVIEW

A submitted manuscript without authors’ information
is sent to two independent reviewers selected by an
editor-in-chief or an editor. Reviewers review the manu-
script in detail according to the KJCN review guidelines.
The editor-in-chief then makes an initial decision based
on the reviewers’ comments and notifies the correspond-
ing author of the decision within six weeks of receipt of a
manuscript. One additional reviewer can be appointed
when the two reviewers’ comments are not in agreement.

8. MANUSCRIPT PREPARATION

1) General: Text must be written in Korean or English
using MS Word program. The designated font style for
English is Times New Roman in 11-point and the text
should be 200%-spaced or double-spaced. Each page
must be numbered beginning with the abstract page.
Manuscripts are to have line numbers in the left margin.

2) Title page: The title page should include the following:
« The type of manuscript (research articles, reviews, re-

search notes, and educational materials)

o The running head summarizing in Englisgh (50 char-
acters or less including spaces)

« Titles should be written in sentence case (only the first
word of the text and proper nouns are capitalized).
For observational studies (cross-sectional, case-con-
trol, or prospective cohort), clinical trials, systematic
reviews, or meta-analyses, the subtitle should include
the study design.

« The names and affiliations, positions of all authors

ii

A corresponding author should be marked with “+”
at the end of the name. If some of the authors have
different affiliations, superscript 1), 2), 3) should be
placed at the end of each author’s name in this order
and the same number should be placed in front of the
affiliation. 1), 2), 3) are attached in the same order,
even if they belong to the same organization but have
different positions.

The position of the researcher (professor, lecturer,
student, researcher, etc.) should be listed in front of
the affiliation. If there is no position and title, only the
name is given. For minors who are not currently affil-
iated, submit the final affiliation, position, and school
year separately.

<Example>

Youngok Kim", Jin-Sook Yoon™", Kil-dong Hong?, Na-ra Kim®”

YProfessor, Department of Food and Nutrition, Dongduk
Women's University, Seoul, Korea

?Professor, Department of Food and Nutrition, Keimyung Uni-
versity, Daegu, Korea

Student, Graduate School of Education, Keimyung Universi-
ty, Daegu, Korea

“Student, 00 High School, Daegu, Korea

e The name, address, telephone number, fax number,
and email address of the corresponding author in
English. Country code is also indicated for telephone
and fax numbers.

<Example>

Kil-dong Hong

...... (address)

Tel: +82-2-749-0747

Fax: +82-2-749-0746

Email: kicn45@koscom.or.kr

« ORCID (https//orcid.org/)
All authors should register their affiliation and posi-
tion at ORCID. When author identification is required,
this information can be used. ORCID numbers of all
authors should be indicated without blinding.

<Example>

Kil-Dong Hong https://orcid.org/****-¥%x*_xxxx_xxxx
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e Funding
When there is no funding associated with the manu-
script, “None” should be stated.

<Example>
This research was supported by a grant from the National Re-
search Foundation of Korea (Grant No. **¥),

3) Arrangement of research articles: Each manuscript

should be divided into the following sections in the
order: Title page, Abstract, Introduction, Methods,
Results, Discussion, Conflict of Interest, Acknowledg-
ments, References, followed by Tables and Figures.
These section headings and subheadings should be
written in English. In case of educational materials,
the contents of the results and discussion can be
composed of contents, evaluation, and implications.
In the case of a review, unlike the structure of a re-
search articles, it can be described as an introduction,
body, and conclusion. However, a scoping review or
a systematic review should follow the structure of the
research articles.

The journal encourages authors to describe the
study according to the reporting guidelines relevant
to their research design, such as those outlined by the
EQUATOR Network (http://www.equator-network.
org/home/) and the United States National Institutes
of Health/ National Library of Medicine (http://www.
nlm.nih.gov/services/research_report_guide.html).

o Ethics Statement
Authors should present an “Ethics statement” imme-
diately after the heading “Methods” In case of reviews,
research notes and educational materials, “Ethics state-
ment” should be presented after introduction section.

<Example>

The informed written consent was obtained from each par-
ticipant. The study protocol was approved by the Institutional
Review Board of *** (approval number).]

<Example>

Obtainment of informed consent was exempted by the institu-

tional review board.

« Study Design
Authors should present the study design (e.g., de-
scriptive analysis, randomized controlled trial, cohort
study, or meta-analysis) and any reporting guidelines
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referenced in the "Methods" section.

<Example>

This was a cross-sectional study. It was described according
to the STROBE statement (https://www.strobe-statement.
org/).

e Discussion
Authors should interpret the results and provide the
Limitations and Conclusion in the latter part of the
“Discussion” section.

« Conflict of Interest

<Example>

There are no financial or other issues that might lead to con-
flict of interest.

<Example>

Kildong Hong has been an editor since 2021. However, he
was not involved in the review process of this manuscript.
Otherwise, there was no conflict of interest.

o Acknowledgments
Describe the person who helped write the thesis or
research but was not appropriate as an author.

<Example>

We thank the physicians who performed the sample collection.

« Data Availability
Authors should provide a data availability statement.
Providing access to research data is optional.

<Example>

The data that support the findings of this study are openly
available in [repository name e.g “"KNHANES"] at http://doi.
org/[doil.

4) Abstract: A structured abstract of 250~300 words must

be written in English under the following headings: Ob-
jectives, Methods, Results, and Conclusion. Abstracts
should be accompanied by keywords in English.

5) Keywords: A Three to five keywords are recommend-

ed with one or two words except for technical terms.
The terminology should be listed, in principle, in MeSH
(www.nlm.nih.gov/mesh/MBrowser.html). Keywords
are written in lowercase letters except for proper nouns,
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and keywords are separated by a semicolon (;).

6) Abbreviations: All abbreviations must be defined in

parentheses at first mention in the text. Abbreviations
used in a table or figure should be defined in their re-
spective table footnote or figure legend.

7) Numbers and measurements: Numbers should be

presented in Arabic numerals. For most measure-
ments, the International System of Units (SI) is recom-
mended. The unit symbol should be placed after the
numerical value and a space should be left between
the numerical value and the unit symbol except %, °C.

8) References

iv

« References should be numbered consecutively in the
order in which they appear in the text using Arabic
numerals in brackets.

« When more than one reference is cited at the same
point in the text, they are included in the same brack-
et as below.

<Example>
[1-3]or[4,7]

« When the authors’ names of the references are insert-
ed in the text, the last names of the authors are given
in English. When the reference has two authors, both
authors’ names should be joined by ‘& and when the
reference has more than two authors, the first author’s
name should be given followed by ‘et al’

<Example>
Kim [2], Park & Lee [5], Brown et al. [7]

« Reference list should be given in English in numerical
order corresponding to the order of citation in the text.

e References should follow the National Library of
Medicine (NLM) style guide (http://www.nlm.nih.
gov/citingmedicine).

e Abbreviations of journal names should be written
according to the international rules for the abbrevia-
tion (https://www.ncbi.nlm.nih.gov/journals) or Ko-
reaMed (https://www.koreamed.org/JournalBrows-
erNew.php).

e Master’s thesis and doctoral dissertation should be
cited less than three.

(1) Journal articles
(D Published journal articles

Authors. Article title. Journal title Year of publication;
Volume(Issue): Start page-Last page.

<Example> Mo YJ, Kim SB. Sodium related recognition, dietary
attitude and education needs of dietitians working at custom-
ized home visiting health service. Korean J Community Nutr
2014; 19(6): 558-567.

When an article has more than six authors, the names of
the first six authors should be given followed by ‘et al’

<Example> Yon MY, Lee HS, Kim DH, Lee JY, Nam JW, Moon Gl
et al. Breast-feeding and obesity in early childhood - based on
the KNHANES 2008 through 2011-. Korean J Community Nutr
2013; 18(6): 644-651.

(2) Forthcoming journal articles

Authors. Article title. Journal title Year of publication.
Forthcoming.

<Example> Kim YS, Lee HM, Kim JH. Sodium-related eating
behaviors of parents and its relationship to eating behaviors
of their preschool children. Korean J Community Nutr 2015.
Forthcoming.

(2) Books
(D Entire books

Authors. Title. Edition. Publisher; Year of publication. p.
Start page-Last page.

<Example> Park YS, Lee JW, Seo JS, Lee BK, Lee HS, Lee SK.
Nutrition education and counselling. 5th ed. Kyomunsa; 2014.
p. 32-55.

<Example> Ministry of Health and Welfare (KR), The Korean
Nutrition Society. Dietary reference intakes for Koreans 2020:
Minerals. Ministry of Health and Welfare; 2020. p. 25-46.

(2 Book chapter

Chapter authors. Chapter title. In: Editor names, edi-
tors. Book title. Edition. Publisher; Year of publication.
p. Start page-Last page.

<Example> Tamura T, Picciano MF, McGuire MK. Folate in preg-

nancy and lactation. In: Bailey LB, editor. Folate in Health and
Disease. 2nd ed. CRC press; 2010.p. 111-131.
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(3 Translated books
Translators. Translated title(translated version). Edi-
tion. Original language originally written by authors.
Publisher; Year of publication. p. Start page-Last page.

<Example> Mo SM, Kwon SJ, Lee KS. Do you know dining table
of children? (translated version). 1st ed. Japanese original writ-
ten by Adachi M. Kyomunsa; 2000. p. 20-22.

(3) Scientific reports
Authors. Report title. Performing organization; Year of
publication Month of publication. Report No. Report
number.

<Example> Lee YM. A study on development of food safety and
nutrition education program for preschooler. Ministry of Food
and Drug Safety; 2013 Nov. Report No. 13162consumer110.
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