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AIMS AND SCOPE

The Korean Journal of Community Nutrition is the official peer-reviewed journal of the Korean Society of Community Nutrition. It was
launched in 1996. The previous primary titles were Jiyeog sahoe yeong-yang hag-hoeji (pISSN 1226-0983) from vol. 1, no. 1 to vol 3.
no. 5, and Daehan Jiyeok sahoe yeong-yang hakoeji (pISSN 1226-0983, eISSN 2287-1624) from vol. 4, no. 1 to vol. 27 no. 4. The En-
glish title (parallel title) was Korean Journal of Community Nutrition from vol. 4, no. 1 to vol. 27 no. 4. The Korean Journal of Com-
munity Nutrition has been the current primary title since October, 2022 (eISSN 2951-3146). The abbreviated title of the journal is Ko-
rean ] Community Nutr. It is published bimonthly in February, April, June, August, October and December. It began to be published
only as an e-journal from 2022.

BACKGROUND

KJCN was first published in March, 1996. Three issues were published in 1996, and then five issues per year was published from 1997
to 2001. Since 2002, KJCN has become a bimonthly journal. It is published in February, April, June, August, October and December.
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Objectives: We mapped trends in studies on dietary behaviors, nutritional status, and nutrition-related
education among individuals with developmental disabilities in Korea over the past decade to identify
research gaps and inform future research and policy development.

Methods: A scoping review was conducted using three major Korean academic databases (RISS,
KISS, and DBpia). Studies published between 2015 and September 2025 were identified using com-
binations of keywords related to developmental disabilities, dietary behavior, nutrition, and health-re-
lated interventions. Eligible studies included empirical studies and secondary research (e.g., system-
atic or scoping reviews) conducted in Korea that focused on dietary behaviors, nutrition, health pro-
motion, or nutrition-related education for individuals with developmental disabilities. Thirty-six studies
met our inclusion criteria and were analyzed based on study design, study population, disability type,
research topic, and publication period.

Results: Observational quantitative, qualitative, intervention-based experimental, and evidence syn-
thesis accounted for 27.8%, 13.9%, 22.2%, and 36.1% of all included studies, respectively. Children
and adolescents (27.8%) and adults (25.0%) were the most frequently studied populations, with limit-
ed studies focusing on professionals or teachers. Most studies targeted individuals with developmen-
tal disabilities as a combined group (61.1%), followed by those specifically targeting autism spectrum
disorder. Research topics included dietary behaviors and nutritional status, nutrition-related education
and interventions, health promotion, and medical or clinical issues, with many small-scale and short-
term intervention studies.

Conclusion: Although research on dietary and nutrition-related issues among individuals with develop-
mental disabilities in Korea has expanded in scope and methodology, significant limitations remain.
Future research should adopt longitudinal and community-based approaches, incorporate diverse
populations, and strengthen policy-oriented nutrition support systems to promote sustainable health
and quality of life for individuals with developmental disabilities.

Keywords: developmental disabilities; feeding behavior; nutritional status; health behavior; health pro-
motion
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METHODS

Ethics statement

This study was conducted as a scoping review and did not
involve human participants or the collection of personal
data. Therefore, Institutional Review Board (IRB) approval
and informed consent were not required.
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Table 1. Literature search strategy and keyword combinations

Category

Content

Databases

Search period

Population-related keywords

Diet and nutrition-related keywords

RISS, KISS, DBpia

January 2015-September 2025

developmental disabilities, intellectual disability, autism spectrum disorder

dietary habits, nutrition, nutritional status, diet, dietary patterns, intake, eating behavior,

food preference, obesity, chronic diseases, weight management, health promotion

Nutrition education and intervention-related
keywords

Search strategy

nutrition education programs, nutrition intervention, caregiver perception

Population-related keywords were combined with diet and nutrition or nutrition

education and intervention-related keywords using the AND operator

Example search formula

(developmental disabilities OR intellectual disability OR autism spectrum disorder) AND

(dietary habits OR nutritional status OR dietary patterns OR health promotion)
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Records identified through database searching
(RISS, KISS, DBpia)

A4

Records screened after duplicate removal and review of
titles and introductions (n = 44)

A4

Full-text articles assessed for eligibility
(n=44)

A 4

Full-text articles excluded (n = 8)
- Theses and dissertations (n = 6)
- Studies not relevant to the present review (n = 2)
- Excluded after independent review and discussion by two
researchers

A 4

Studies included in the final review
(n=36)

Fig. 1. Flow diagram of the literature selection process (adapted
from the Joanna Briggs Institute scoping review methodology).
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Table 3. Distribution of study types (2015-2025)

Research type Number (n)  Percentage (%) Key characteristics
Observational quantitative 10 27.8 Assessment of dietary habits, nutrient intake, obesity status, and
studies nutritional imbalances based on cross-sectional or comparative data
Exploratory qualitative B 13.9 In-depth exploration of dietary experiences, self-determination, and
studies perceived support needs of individuals with developmental disabilities
and caregivers
Intervention-based 8 22.2 Education-, exercise-, and behavior-based short-term participatory
experimental studies programs evaluating changes in health behaviors and dietary outcomes
Evidence synthesis studies 13 36.1 Systematic reviews, scoping reviews, and meta-analyses synthesizing
intervention effects, research trends, and policy or service accessibility
Total 36 100.0
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Table 4. Distribution and key characteristics of study participants

Research subject Number (n) Main study types Key characteristics Research focus
Children and 10 Observational quantitative, Multidimensional approaches  School- and family-based
adolescents intervention-based addressing feeding problems  dietary education and
experimental, evidence and sensory sensitivity interventions integrating
synthesis sensory and emotional factors
Adults 9 Intervention-based Integrated approaches Development of behavior-
experimental, observational combining exercise and change-focused and context-
quantitative, evidence nutrition education sensitive intervention models
synthesis
Parents and 4 Observational quantitative, Care burden, parenting stress, Family-based health promotion
caregjvers intervention-based and parent-focused education and nutrition education
experimental, evidence programs
synthesis
Professionals and 2 Exploratory qualitative Exploration of field experiences Practice-based insights and
teachers and educational needs needs for multidisciplinary
collaboration
Mixed or multiple 11 Observational quantitative, Collaborative approaches Expansion of coordinated and
groups exploratory qualitative, involving parents, teachers, integrated nutrition and health

evidence synthesis

and professionals education models
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Disability category Number of studies

Composition of study types

Main research topics Summary of findings

[n (%)]
Developmental 22 (61.1) Observational quantitative Eating behaviors and nutrient Studies addressed a wide
disabilities (overall) (6), intervention-based intake; health management  range of health-related
experimental (6), exploratory and health promotion topics, with intervention
qualitative (2), evidence programs; obesity, physical studies focusing on health
synthesis (8) activity, and quality of life; behaviors and quality of life
caregiver health education;  outcomes
dysphagia, gut microbiota,
and healthcare services
Autism spectrum 8(22.2) Exploratory qualitative (2), Sensory sensitivity; food Research primarily focused

disorder

Intellectual disability 2 (5.6) Intervention-based

experimental (2)

Mixed disability
groups

4(11.1)

observational quantitative
(1), evidence synthesis (5)

Observational quantitative (3), Health management and
exploratory qualitative (1)

refusal; feeding guidance;
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on feeding-related
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Limited number of intervention
studies addressing physical
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across heterogeneous
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students with disabilities;
dietary intake patterns;
obstetric complications;
nutrient and carotenoid
intake
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Category

Examples of subtopics

Corresponding research methods

Dietary habits and nutritional Dietary patterns, food frequency, nutrient
status intake, obesity and weight status, eating

behaviors, meal attitudes

Nutrition and dietary

education or interventions behavior interventions, feeding

interventions, family- and teacher-involved

programs

Physical activity and health
promotion

management behaviors

Medical, physiological, and
clinical topics

healthcare access

Nutrition education programs, dietary

Exercise interventions, physical fitness,
cardiovascular health, physical activity
levels, obesity prevention, health

Observational quantitative studies; qualitative studies
(exploration of caregiver, student, or professional
perspectives); evidence synthesis studies (review of
dietary and nutritional status)

Intervention-based experimental studies; quasi-
experimental designs; qualitative studies (program
implementation and participation experiences); evidence
synthesis studies (systematic or narrative reviews of
interventions)

Intervention-based experimental studies (exercise-based
or combined approaches); evidence synthesis studies
(reviews of physical activity and health promotion
programs)

Gut microbiota, feeding disorders, nutritional Clinical and observational studies; comparative studies;
metabolism, physiological indicators,
health screening, disease-related factors,

qualitative studies (healthcare experiences); evidence
synthesis studies (scoping or systematic reviews of
medical and healthcare topics)
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Table 7. Distribution and key contents by study topic (2015-2025)

Research topic Number of Main study Predominant study .
. . Examples of subtopics Summary of research focus
category studies (n) populations types
Dietary habits and 14 Children/ Primarily Dietary patterns, food  Studies examined
nutritional status adolescents, adults  observational frequency, nutrient imbalances in nutrient
quantitative; some intake, obesity and intake (e.g., calcium and B
qualitative weight status, eating vitamins), selective eating,

Nutrition and dietary 10
education or
interventions

Adults, children,
parents, teachers

Physical activity and 5
health promotion

Mainly adults

Predominantly
intervention-based;
some qualitative
and evidence
synthesis

Predominantly
intervention-based;
some evidence
synthesis

behaviors, meal
attitudes

and obesity patterns,

as well as caregiver and
professional perspectives
on dietary practices

Research focused on
changes in dietary
behaviors, self-
determination, meal-
related attitudes, and
caregiver practices following
educational or behavioral
interventions

Exercise interventions, Studies investigated physical
physical fitness, health outcomes, body
cardiovascular health, composition, and fitness
physical activity levels, improvements associated
obesity prevention, with structured physical
health management activity or combined
behaviors intervention programs

Nutrition education,
dietary behavior
interventions, feeding
interventions, family-
and teacher-involved
programs

Medical, 7 Adults, children, older Clinical, Gut microbiota, Research explored medical
physiological, and adult women with observational, and dysphagia, nutritional  and physiological
clinical topics developmental evidence synthesis  metabolism, characteristics, feeding and
disabilities physiological swallowing disorders, and

healthcare access issues
related to nutrition and
health among individuals
with developmental
disabilities

indicators, health
screening, healthcare
access

<
=
filo
il

oo
<t
oo
12
il
[E
U
[
uit)
)
>
rr
N,
2
oL
2
o
10
o
>
oy
of

<
=

o]

E

U

[

o
o~

it

ol Hoe oz A, B4

g P HolFAH2el. 2AFH
Aot wagolelel A% L AANBE B
Hate] AAYE 7|8 A9 avtet A
A ASHITHAS). IS}, B, e
AT A7 48, Y ZIe HPAT 1
a4 AHAT 1Hos FAHAt
BeIH B4, 9H AZEA 9

g 7412 Rt 2A%Y o

4
o
o Mo &
1>
i)y
r o)
)
20
fol
i)
N
HT
=
iul
32
£
W
=
=
o
to
Y,
i)
N
=

o
e
o
10
Jo r

B
OIEWF

EO
Lo oy
M

N,
et
R oo 2 R

o

N
o
ox,

o o
P
lo

re i or

ETETY

off M

(N
=
oS
2

)

—“rl_]
2 8

ro,
o

15w
CEERENERE
Tal wagofel

v
o}

oot
")
i
%,

FU AR BAZ AR T EHLY
AT35)9h Wgolle] HARA A ATEFS FEHC

fln
9
Ko
(Y

& s FAE S o] Z3tH o] o= HIA, AMHlL

14

ol§ Fd 9 A=A M Bade AAISHATH28]. Y 7%t
AddATolrs AAANE 71 TEgel ofsS e &
ABA 7|5 SA|7} R E o] 4 AR Fgo] gastal 44
s 2 AHT STV HaEem33], ¥ 7Ek A
TollAE ASDe}F 2|27l 1 4k oS 3

o]7} &4 % o] ASD oFFollA ot Hl&o] £il(P < 0.01), Ak
7] S5t A= A oH(P < 0.01), AofTEA = Rl 25
WEAeE B HETHBE2]. B A dld s ded
ol GARAIRE HEAE HIFo R 3t IEHE &3l o AfH|
2 o Io| A2 ArEH ofH ST A7|2A 2 Ao, 1E
AL o AR A AR Higt AY 277 F2 FAR =EE
CH23].

5. ST AI7|E A7 &

Ard A9l Bl Table 80 AAI5FCE 2015W 5
2023W7HA] = T 7|9 FA AT, NG 71 AP AT E A
A AF A7} v 127 Bxsigon Md A3s 9 o

https://doi.org/10.5720/kjcn.2025.00374



Dietary behaviors and nutrition education trends

Table 8. Distribution of study types by year (2015-2025)

Research type

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Total

Intervention-based experimental 1 1
studies
Exploratory qualitative studies
Observational quantitative studies 2 1
Evidence synthesis studies
Total 3 2 0
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Objectives: This study examined the factors associated with stages of change (SOC) in re-
ducing sugar intake among adults, applying the theory of planned behavior.

Methods: An online survey was conducted among adults aged 19-49 years residing in
Seoul, Korea. Based on their SOC in reducing sugar intake, participants (n = 380) were cat-
egorized into a pre-action group (45.3%) and an action group (54.7%). Statistical analysis
was performed using x2-test, analysis of covariance, and one-way analysis of variance with
linear contrast.

Results: The consumption frequency of sugary foods was significantly higher in the pre-ac-
tion group than in the action group (P < 0.001). Compared with the action group, partici-
pants in the pre-action group perceived the advantages of sugar intake more favorably (P <
0.001), perceived the disadvantages less strongly (P = 0.002), and reported greater influ-
ence from significant others (P = 0.004). In contrast, participants in the action group
agreed less with insufficient knowledge/skills (P < 0.001), had greater control over the fa-
cilitating factors of sugar intake (P < 0.001), and had stronger control beliefs in situations
promoting sugar intake (P < 0.001). Behavioral beliefs (P < 0.001) and control beliefs (P <
0.001) showed a significant linear trend across the five SOC, whereas subjective norms did
not (P = 0.275).

Conclusion: Psychosocial factors related to sugar intake reduction clearly differed between
the SOC groups. In the pre-action group, nutrition education should emphasize lowering the
perceived benefits of sugar intake while increasing awareness of its adverse consequenc-
es. Strengthening the perception of control over sugar intake is important, despite the fac-
tors or situations promoting sugar intake. This can be achieved by providing practical tips
and developing skKills to reduce sugar intake. For the action group, it is necessary to main-
tain the reduced sugar intake through continual support and encouragement.

Keywords: adult; sugars; factor; theory of planned behavior; stages of change

INTRODUCTION

Sugars serve as an energy source and contribute to sensory satisfaction. They are
widely used as sweeteners in food processing and preparation to enhance the
sensory appeal and functional properties of food products. However, excessive
sugar intake has been linked to an increased risk of chronic diseases, including
dental caries, obesity, type 2 diabetes mellitus, metabolic syndrome, and car-
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diovascular diseases, and negatively affects overall diet
quality [1, 2]. The Korean Dietary Reference Intakes rec-
ommend that total sugar intake be limited to 10%-20%
of total energy intake, with emphasis on limiting added
sugars that are incorporated during food processing or
preparation to less than 10% of total energy intake [3].
However, the recent Korea National Health and Nutri-
tion Examination Survey (KNHANES) showed that the
average daily sugar intake among adults aged 19 years
and older in 2022 was 58.0 g, with males consuming
61.6 g and females consuming 54.4 g [4]. In addition,
an analysis of the 2019-2021 KNHANES data reported
that 34.0% of adults aged 19-34 years and 23.7% of those
aged 35-49 years consumed more than 10% of their en-
ergy from sugars derived from processed foods [5].

Eating behaviors are shaped by various factors such
as nutrition knowledge, personal beliefs, attitudes,
and the eating environment. Theory-based research
provides a framework for examining factors that influ-
ence eating behaviors. The stages of change (SOC), a
key construct within the transtheoretical model, views
behavior changes as a process moving from the pre-
contemplation to maintenance stages. As individuals
progress through these stages, different strategies or
interventions need to be applied to match each stage
[6]. The theory of planned behavior (TPB) is also used
to explain or predict health behaviors and describes
how factors are related to behaviors. The TPB states that
the intention to perform a behavior is the key predictor
of that behavior, and that intention is determined by
attitudes, subjective norms, and perceived behavioral
control. Each of these three factors is determined by sa-
lient beliefs: behavioral, normative, and control beliefs
[7]. Attitudes are shaped by behavioral beliefs and eval-
uations of these beliefs. Subjective norms are formed
by perceptions of significant others” expectations (i.e.,
normative beliefs) and motivations to comply with their
expectations. Perceived behavioral control is influenced
by control beliefs and the perceived power of each con-
dition, reflecting how easy or difficult it is to perform [7].
The TPB has been applied to a variety of nutrition and
eating behaviors, such as beverage consumption [8, 9],
nutrition label use [10], maternal feeding decisions for
toddlers [11], healthy eating intentions [12], and evalua-
tion of nutrition interventions [13, 14].

22

Previous studies on sugar intake in Korea have mainly
focused on sugar consumption patterns and the rela-
tionship between sugar intake and factors such as nutri-
tion knowledge, attitudes, and eating behaviors among
parents of young children, high school students, univer-
sity students, and adults [15-18]. Only a few studies have
examined SOC for sugar intake reduction or psychoso-
cial factors related to sugar intake among Korean adults
[19, 20]. There is a lack of research applying the TPB or
SOC models to examine sugar consumption and related
psychosocial factors in Korean adults.

This study aimed to explore the differences in psy-
chosocial factors associated with the SOC in reducing
sugar intake among adults residing in Seoul using the
constructs of the TPB (i.e., behavioral beliefs, subjective
norms, and control beliefs regarding sugar intake reduc-
tion). This study does not test the TPB itself, but rather
applies the constructs of the TPB to examine differences
according to the SOC in reducing sugar intake. The find-
ings of this study will provide basic data for developing
targeted nutrition education and counseling programs
to help adults reduce their sugar intake.

METHODS

Ethics statement

The Institutional Review Board of Seoul Women'’s Univer-
sity (approval number: SWU IRB-2024A-04) approved the
study protocol. Online informed consent describing the
purpose and content of the study was obtained from each
participant prior to participating in the online survey.

1. Study design

This study used a cross-sectional design. Data were
collected through an online survey conducted between
May and October 2024. This study was performed in
accordance with the STROBE (Strengthening the Re-
porting of Observational Studies in Epidemiology) state-
ment (https://www.strobe-statement.org).

2. Study participants

The study participants were adults aged 19-49 years
residing in Seoul, Korea. The participants were recruit-
ed through six online communities in Seoul: an office
worker community, a parenting community, and four
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regionally verified communities across the eastern,
western, southern, and northern areas of Seoul. All the
included online communities were open to both males
and females.

Recruitment was conducted by posting a notice con-
taining the survey link, and participation was voluntary.
Before accessing the questionnaire, potential partici-
pants completed an eligibility screening that assessed
age (19-49 years) and residence (Seoul). Those who did
not meet these criteria were automatically excluded
from participating. Eligible participants were presented
with an online information sheet detailing the purpose,
content, and procedures of the study. Only those who
provided informed consent were allowed to respond to
the self-administered online questionnaire. To prevent
duplicate participation, the survey platform restricted
repeated access. Participants who attempted to re-enter
the survey after completion received a notification in-
dicating that they had already participated and further
access was blocked.

The minimum sample size was estimated as 318
based on a previous study of population proportion
[19], assuming a 95% confidence level, 5% margin of er-
ror, and 10% loss. A total of 391 participants completed
an online survey. After excluding 11 respondents with
missing data on major study variables (i.e., subjective
norms), 380 participants (97.2%) were included in the
statistical analysis.

3. Study content and methods

1) Survey questionnaire
The questionnaire was developed based on the previous
literature on sugar intake and its associated factors [20-
23]. It comprised sections assessing general information,
SOC in reducing sugar intake, consumption frequency
of sugary foods, and factors related to sugar intake, in-
cluding behavioral beliefs, subjective norms, and control
beliefs. In this study, sugar intake was examined as the
consumption of sugary beverages and snacks based on
the KNHANES findings that these foods constitute a ma-
jor proportion of sugar intake in adults [5, 24].

General information included participants’ age, sex,
height, weight, occupation, and primary meal preparer.
Body mass index (BMI) was calculated using self-re-
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ported height and weight. The SOC in reducing sugar
intake were assessed by asking whether participants
were currently reducing their consumption of sugary
beverages/snacks and, if not, whether they intended to
do so, based on the SOC definitions. The participants
were classified into one of five stages. The precon-
templation stage included those not reducing sugar
intake and with no intention to do so within the next
six months. The contemplation and preparation stages
included those not currently reducing sugar intake but
intending to do so within the next six months or the
next month, respectively. The action stage included par-
ticipants who had been reducing sugar intake for less
than six months, and the maintenance stage included
those who had been doing so for six months or longer
[6]. To provide an overall description of the participants,
general characteristics were examined across all five
SOC. For the major analyses, the participants were sub-
sequently regrouped into two categories: a pre-action
group (pre-contemplation, contemplation, and prepa-
ration stages) and an action group (action and mainte-
nance stages). This regrouping was performed to reflect
differences in behavioral performance and examine the
psychosocial factors associated with the initiation and
action of sugar intake reduction behaviors.

To assess the participants’ sugar consumption status,
they were asked the consumption frequency of sugary
foods over the past three months. A list of 23 food items
was developed based on major sources of sugar intake
among adults aged 19-49 years, identified from the 2021
KNHANES and previous studies [17, 20, 25, 26]. The
food list included beverages (7 items), milk and dairy
products (6 items), frozen desserts and snacks (3 items),
breads and rice cakes (3 items), sugars and sweets (3
items), and sauces (1 item). Participants reported how
often they consumed each food based on a serving size
provided, using response categories ranging from “nev-
er” to “more than three times per day.”

Behavioral beliefs regarding the outcomes of consum-
ing sugary beverages/snacks were developed based on
literature, with a total of 15 items [20-23]. Factor analysis
identified two subscales: beliefs about the advantages
(nine items) and beliefs about the disadvantages (six
items) of consuming sugary beverages/snacks. The

” o«

advantages included items such as “taste,” “quenching
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thirst,” “convenience,” and “relieving anxiety or stress.”
Disadvantages included “tooth decay,” “weight gain,”
and “risk of developing diseases” The Cronbach’s alpha
was 0.83 for the total behavioral beliefs, 0.85 for the ad-
vantages subscale, and 0.83 for the disadvantages sub-
scale.

Subjective norms were assessed based on normative
beliefs and motivation to comply. Significant others were
identified as parents, siblings, spouse/partner, children,
friends/co-workers, professionals (e.g., doctors, nutri-
tionists), and mass media [10, 21-23]. Normative beliefs
were assessed using seven items by asking whether sig-
nificant others thought that participants should reduce
sugar intake, and motivation to comply (seven items)
was assessed by asking how much participants intend-
ed to follow significant others’ recommendations. The
factor analysis did not identify distinct subscales; thus,
subjective norms were treated as a single construct.
Cronbach’s alpha for subjective norms was 0.94.

Control beliefs were measured using 15 items as-
sessing how difficult or easy participants perceived
controlling their sugar intake under various factors and
situations [20-23]. Factor analysis categorized control
beliefs related to reduce sugar intake (Cronbach’s a =
0.91) into three subscales: lack of knowledge/skills for
reducing sugary intake (six items, Cronbach’s o = 0.86),
facilitating factors of sugar intake (five items, Cronbach'’s
a = 0.88), and situations promoting sugar intake (four
items, Cronbach’s a = 0.79).

2) Measurement and scoring of items

The items were measured using a 5-point Likert scale.
For behavioral beliefs and normative beliefs, the re-
sponses ranged from “strongly disagree” (1) to “strongly
agree” (5). The motivation to comply items was rated
from “not at all” (1) to “very much” (5). For normative
belief and motivation to comply items, participants
were asked to select “not applicable” if there were not
relevant others. Control belief items were assessed using
either “very difficult” (1) to “very easy” (5) or “strongly
disagree” (1) to “strongly agree” (5).

The total score for behavioral beliefs or control beliefs
was calculated by reversing the scores for disadvantag-
es, or negatively worded items reflecting barriers, and
summing the scores of all items. Higher total behavioral
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beliefs and advantages subscale scores, along with low-
er disadvantages subscale scores, indicated more favor-
able perceptions toward consuming sugary beverages/
snacks. Higher total control beliefs score and higher
subscale score for “situations promoting sugar intake,”
and lower subscale scores for “lack of knowledge/skills
in reducing sugar intake” and “facilitating factors of
sugar intake” were indicative of stronger control beliefs
toward reducing sugar intake. For subjective norms, the
influence of each referent was calculated as the prod-
uct of the normative belief score and corresponding
motivation to comply score. Responses marked as “not
applicable” were excluded from item-level calculations.
To assess the overall influence of significant others
while accounting for variation in applicable referents
across participants, the mean subjective norms score
was calculated by dividing the sum of item scores by the
number of completed items, excluding “not applica-
ble” referents. Higher scores indicate greater perceived
support and influence from significant others regarding
one’s reducing sugar intake.

4. Statistical analysis
Statistical analyses (n = 380) were performed using SPSS
Statistics version 29.0 (IBM Corp.). General character-
istics across the five SOC were compared using x’-tests
for categorical variables and one-way analysis of vari-
ance (ANOVA) for continuous variables. Comparisons
of psychosocial factors, including behavioral beliefs,
subjective norms, and control beliefs, were conduct-
ed between the pre-action group (pre-contemplation,
contemplation, and preparation stages) and the action
group (action and maintenance stages). Descriptive
statistics, including means, standard deviations, and
frequencies of the variables, were calculated.
Differences in variables such as consumption fre-
quency of sugary foods, behavioral beliefs, subjective
norms, and control beliefs between the pre-action and
action groups were examined using analysis of covari-
ance (ANCOVA), adjusting for general characteristics
(e.g., age, sex, BMI, and occupation). Spearman’s cor-
relation analysis was performed as a secondary analysis
to examine the association between the consumption
frequency of sugary foods and the five SOC. Factor
analysis was performed to identify the subscales of be-
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havioral beliefs, subjective norms, and control beliefs.
To examine the linear trend of the study variables across
the five SOC in reducing sugar intake, one-way analysis
of variance (ANOVA) with linear contrasts was per-
formed at both the total and subscale levels of the study
variables. The results of the linear trend analyses were
evaluated as P for trend. The statistical significance level
was set at P < 0.05.

RESULTS

1. General characteristics of participants by the five
stages of change in reducing sugar intake

With respect to SOC in reducing sugar intake, the larg-
est proportion was in the maintenance stage (n = 112,

29.5%), followed by the action (n = 96, 25.2%), contem-
plation (n = 72, 18.9%), preparation (n = 61, 16.1%),
and pre-contemplation stages (n = 39, 10.3%). Females
accounted for 73.9% of participants. The most prevalent
age group was 30-39 years (45.0%), followed by 19-29
years (33.7%) and 40-49 years (21.3%). No significant
differences were observed among the five SOC in terms
of sex or age. Similarly, there were no significant differ-
ences among the five SOC in terms of height, weight,
and BMI (Table 1).

Regarding occupation, 63.7% of participants were
professionals/office workers, 24.7% were housewives/
unemployed/others, and 11.6% were students. The
majority of participants reported that they prepared
their own meals (67.6%), followed by parents (22.9%)

Table 1. General characteristics of participants by the stages of change in reducing sugar intake

Stages of change
. Total - - - - - 1)
Variables (n=380) Precontemplation Contemplation  Preparation Action Maintenance P-value
(n=39) (n=72) (n=61) (n=96) (n=112)
Sex
Male 99 (26.1) 15 (38.5) 16 (22.2) 16 (26.2) 23(24.0) 29 (25.9) 0.422
Female 281 (73.9) 24 (61.5) 56 (77.8) 45 (73.8) 73 (76.0) 83 (74.1)
Age (year)
19-29 128 (33.7) 18 (46.2) 23(31.9) 19 (31.1) 29 (30.2) 39 (34.8) 0.686
30-39 171 (45.0) 12 (30.8) 35 (48.6) 29 (47.5) 48 (50.0) 47 (42.0)
40-49 81(21.3) 9(23.1) 14 (19.4) 13 (21.3) 19 (19.8) 26 (23.2)
Height (cm)
Male 175.6+4.8 173.5+4.8 177.2+4.0 1769+4.2 1743+52 176.3+4.8 0.078
Female 162.8+45 1625+3.4 163.1+5.0 163.9+39 1629+45 1621+46 0.312
Weight (kg)
Male 76.1 £9.9 76.2+11.3 776+104 747178 759+11.3 76.3+9.2 0.952
Female 57.2 +10.7 542 +6.5 57.6 £ 8.8 574 + 8.6 589+152 56.2+87 0.335
Body mass index (kg/m?)
Male 24.7 £ 3.0 25.3+3.8 24.7+3.1 23.8+2.0 249 +3.0 246+3.0 0.715
Female 21.6+3.9 205+2.4 21.7+3.3 21.4+3.0 222+55 21.4+3.2 0425
Occupation
Students 44 (11.6) 7 (17.9) 7(9.7) 9 (14.8) 10 (10.4) 11 (9.8) 0.084
Professionals/office workers 242 (63.7) 17 (43.6) 41 (56.9) 39 (63.9) 66 (68.8) 79 (70.5)
Housewives/unemployed/ 94 (24.7) 15 (38.5) 24 (33.3) 13 (21.3) 20 (20.8) 22 (19.6)
others
Meal preparer
Self 257 (67.6) 27 (69.2) 51 (70.8) 41 (67.2) 62 (64.6) 76 (67.9) 0.731
Parents 87 (22.9) 9(23.1) 15 (20.8) 13 (21.3) 28 (29.2) 22 (19.6)
Spouse/friend/others 36 (9.5) 3(7.7) 6 (8.3) 7 (11.5) 6 (6.3) 14 (12.5)
n (%) or Mean + SD.

By y*-test or analysis of variance (ANOVA).
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and spouse/friend/others (9.5%). Occupation and the
person primarily responsible for meal preparation did
not differ significantly among the five SOC. As shown in
Table 1, no significant differences in general character-
istics were observed across the five SOC. Based on this
distribution and the conceptual framework of the SOC,
the subsequent results focused on the differences in
psychosocial factors between the pre-action and action
groups.

2. Consumption frequency of sugary foods by stages of
change groups

The consumption frequency of sugary foods, assessed
using 23 items with reference serving sizes, over the past
three months was converted into weekly consumption
frequency (Table 2). Participants reported an average
consumption frequency of 25.4 times per week of the
23 sugary foods. Among the food categories, beverages
were consumed most frequently (8.5 times/week), fol-
lowed by milk and dairy products (6.3 times/week), and
frozen desserts and snacks (3.9 times/week).

When analyzed by SOC groups, the total weekly con-
sumption frequency of 23 sugary foods was significantly
higher in the pre-action group (36.7 times/week) than
in the action group (16.1 times/week, P < 0.001). The
pre-action group also reported significantly higher
consumption frequencies across all food categories,
including beverages (P < 0.001), frozen desserts and
snacks (P < 0.001), sugars and sweets (P < 0.001), milk
and dairy products (P < 0.001), breads and rice cakes (P

< 0.001), and sauce (P = 0.031, Table 2). Spearman cor-
relation analysis showed significant inverse correlations
between the five SOC (from precontemplation to main-
tenance stage) in reducing sugar intake and the weekly
consumption frequency of 23 sugary foods (p = -0.455,
P < 0.001). Significant negative correlations with the five
SOC were also observed across food categories includ-
ing beverages (p = -0.429, P < 0.001), frozen desserts
and snacks (p = -0.356, P < 0.001), breads and rice cakes
(p = -0.308, P < 0.001), sugar and sweets (p = -0.296, P
< 0.001), and milk and dairy products (p = -0.237, P <
0.001, not shown in Table).

3. Behavioral beliefs by stages of change groups

The ANCOVA results accounting for general character-
istics showed that the total score for behavioral beliefs
regarding the outcomes of sugar intake (15 items, pos-
sible score: 15-75) had a mean of 39.5, corresponding
to 52.7 out of 100 (Table 3). The pre-action group had a
significantly higher total behavioral beliefs score (mean:
42.2) than the action group (mean: 37.2), indicating
more favorable perceptions toward sugary beverages/
snacks consumption in the pre-action group (P < 0.001).
At the subscale level, scores for beliefs regarding ad-
vantages of consuming sugary beverages/snacks (nine
items, possible score: 9-45) were significantly higher
in the pre-action group (mean: 30.6) than in the action
group (mean: 26.9, P < 0.001). In contrast, the action
group agreed more on the disadvantages of consuming
sugary beverages/snacks (six items, possible score: 6-30)

Table 2. Consumption frequency of sugary foods by the stages of change in reducing sugar intake

Total

Stages of change

Variables (n = 380) Pre-action group Action group P-value”
(n=172) (n=208)
Beverages (7 items)® 85+95% 12.2 +10.7 54+71 <0.001
Milk and dairy products (6 items) 6.3+79 8.9+10.3 42+4.2 <0.001
Frozen desserts and snacks (3 items) 39+5.1 59+6.1 22+34 <0.001
Breads and rice cakes (3 items) 2.7+55 3.9+6.0 1.8+5.0 <0.001
Sugars and sweets (3 items) 2.7+441 42+53 1.5+19 <0.001
Sauce (1 item) 1.4+20 1.6+£23 1.2+1.7 0.031
Total (23 items) 254 +£25.8 36.7 £30.4 16.1+16.1 <0.001

Mean + SD.

By analysis of covariance (ANCOVA), adjusted for sex, age, BMI, and occupation.
“The consumption frequency of each food item was measured using nine response categories from “never” to “more than three times per day.”
ISummated consumption frequency of sugary foods in each food group per week.
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Table 3. Behavioral beliefs regarding sugar intake of participants by the stages of change in reducing sugar intake

Stages of change
Variables (n = 380) Pre-action group Action group P-value”
(n=172) (n=208)

If I consume sugary beverages/snacks
1. It will taste good? 35+1.1 3.8+1.0 33+1.1 <0.001
2. It will quench my thirst (e.g., carbonated beverages, 25+1.3 28+1.2 23+1.2 <0.001

sports drinks, fruit juices, etc.)
3. It will be convenient to eat 33+12 3.7+£10 29+1.2 <0.001
4. It will help relieve my anxiety and stress 34+11 36+11 33+11 0.007
5. It will make me feel better 36+1.1 3.7+11 35+1.0 0.018
6. It will increase my efficiency when | study or work 33+11 35+1.0 31+11 <0.001
7. It will cost less than other beverages and snacks 2.7+13 3.0+13 24+1.2 <0.001
8. It will provide carbohydrates and energy 32+1.2 3.3+1.2 32+1.2 0.418
9. Variety of menu options will be available 31+12 34+1.2 3.0+1.2 0.002
10. Tooth decay will occur 41+10 4.0+1.0 41+11 0.235
11. I will gain weight 45+0.8 44+09 4.6+0.8 0.005
12. The risk of developing diseases (e.g., diabetes 45+0.8 44+0.8 4.6 +0.7 0.005
mellitus, heart disease) will increase

13. My skin condition will deteriorate 41+0.9 39+10 42 +0.9 0.003
14. My meal patterns will become irregular 3.9+1.0 3.8+1.0 40+1.0 0.065
15. My nutrient intakes will become imbalanced 41+0.8 4.0+£0.9 42+0.8 0.014

Beliefs regarding advantages of consuming sugary bever- 28.6+7.0 30.6 +6.9 26.9+6.6 <0.001
ages/snacks”

Beliefs regarding disadvantages of consuming sugary 251 +4.0 244 +4.2 25.7+3.7 0.002
beverages/snacks”

Total behavioral beliefs score® 395+74 422 +65 372+74 <0.001

Mean + SD.
"By ANCOVA, adjusted for sex, age, BMI, and occupation.

?Each item was measured by five-point scale from “strongly disagree” (1) to “strongly agree” (5).
ISubscale score for nine items (Items 1-9), possible score: 9-45. Higher scores indicated stronger agreement with the advantages of consuming

sugary beverages/snacks.

“Subscale score for six items (ltems 10-15), possible score: 6-30. Higher scores indicated stronger agreement with the disadvantages of consum-

ing sugary beverages/snacks.

*Total score for 15 items, possible score: 15-75. The items assessing disadvantages were scored in reverse. Higher scores indicated more favorable

beliefs about consuming sugary beverages/snacks.

than the pre-action group (P = 0.002).

Specifically, compared with the action group, the
pre-action group agreed significantly more with the
advantage items, such as “convenience” (P < 0.001),
“cost less than other beverages and snacks” (P < 0.001),
“quenching thirst” (P < 0.001), “taste” (P < 0.001), “in-
creasing efficiency in study/work” (P < 0.001), “variety
of menu options” (P = 0.002), “relieving anxiety and
stress” (P = 0.007), and “feeling better” (P = 0.018). Con-
versely, the action group agreed significantly more with
the disadvantage items, including “deteriorating skin
condition” (P = 0.003), “gaining weight” (P = 0.005), “risk
of developing diseases” (P = 0.005), and “imbalanced
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nutrient intakes” (P =0.014).

4. Subjective norms by stages of change groups

The mean subjective norms score, accounting for dif-
ferences in the number of applicable referents across
participants (possible score: 1-25), was 10.4, on average
(Table 4). After accounting for general characteristics,
the pre-action group reported a significantly higher
mean subjective norms score (11.1) than the action
group (9.9), indicating stronger perceived social influ-
ence from significant others to reduce sugar intake (P
= 0.004). At each item level, significant differences be-
tween the pre-action and action groups were found for
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Table 4. Subjective norms regarding sugar intake of participants by the stages of change in reducing sugar intake

Variables Total

Stages of change
Pre-action group Action group

P-value”

Normative belief X motivation to comply”

1. Parents 3637 10.8+5.7 169 11.8+6.0 194 10.0+54 0.001
2. Siblings 337 94+58 152 10.0+£5.5 185 89159 0.055
3. Spouse/partner 285 9.8+59 118 10.7 £+ 6.2 167 9.1+5.6 0.007
4. Children 169 9.0+5.8 78 10.7+6.4 91 7.6+48 <0.001
5. Friends/co-workers 353 88+5.2 162 95+53 191 83151 0.010
6. Experts (doctors, nutritionists, etc.) 333 11.6+6.3 144 125+6.4 189 10.9+6.1 0.012
7. Mass media (television, social media, 354 11.7+6.3 160 12.3+6.4 194 11.2+6.2 0.079
internet articles, etc.)
Mean subjective norms score” 380 10.4+4.9 172 11.1+5.1 208 9.9+4.7 0.004
Mean + SD.

"By ANCOVA, adjusted for sex, age, BMI, and occupation.

JPossible score per item: 1-25. Scores were calculated by multiplying each normative belief score (from “strongly disagree” (1) to “strongly agree”
(5)) by corresponding motivation to comply score (from “not at all” (1) to “very much” (5)). Responses marked as “not applicable” were excluded from

item-level calculations.

INumber of participants included in the analysis for each item, excluding responses marked as “not applicable” for either normative belief or motiva-

tion to comply.

YPossible score: 1-25. The mean subjective norms score reflect the overall influence of significant others, accounting for the differences in the num-
ber of applicable items across participants. For each participant, the sum of item scores was divided by the number of completed items, excluding “not
applicable” referents from both numerator and denominator. Higher scores indicated greater perceived influence from significant others.

children (P < 0.001), parents (P = 0.001), spouse/partner
(P =0.007), friends/co-workers (P = 0.010), and experts
(P =0.012). The pre-action group scored significantly
higher on these items than did the action group, sug-
gesting a greater influence of these significant others on
reducing sugar intake.

5. Control beliefs by stages of change group
The mean total score for control beliefs related to re-
ducing sugar intake (15 items, possible score: 15-75)
was 48.2, equivalent to 64.3 out of 100 after adjusting for
general characteristics (Table 5). The action group had
a significantly higher total control beliefs score than the
pre-action group (51.8 vs. 43.9, P < 0.001). Regarding the
subscales, the action group scored significantly higher
on the subscale about situations promoting sugar intake
(mean: 12.7 vs. 11.1, P < 0.001) and lower on the sub-
scale related to lack of knowledge and skills (P < 0.001)
and the subscale regarding facilitating factors for sugar
intake (P < 0.001). These results indicated that partici-
pants in the action group perceived greater confidence
in their ability to control sugar intake across all three
subscales.

Significant differences were found between the two
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groups for all 15 control belief items. Specifically, the
action group agreed significantly less with items re-
flecting barriers such as “lack of nutrition knowledge”
(i.e., sugar content in food, reading nutrition labels, P <
0.001), “lack of cooking skills for making tasty low-sugar
snacks” (P = 0.003), and “lack of information on places
that sell low-sugar beverages/snacks” (P = 0.011), sug-
gesting stronger control beliefs in knowledge and skills
reducing sugar intake in the action group. Compared
with the pre-action group, the action group showed
less agreement with difficulty in reducing sugar intake
because of facilitating factors, such as “convenience” (P
<0.001), “tasting good” (P < 0.001), “easy availability” (P
< 0.001), “relatively inexpensive” (P < 0.001), and “lack
of time for grocery shopping or cooking” (P < 0.001),
indicating stronger control beliefs over facilitating fac-
tors of sugar intake in the action group. Consistently, in
situations promoting sugar intake, such as “choosing
beverages/snacks at cafes or restaurants” (P < 0.001),
“exposure to advertisements for sugary beverages/
snacks in the media” (P < 0.001), “when others con-
sume sugary beverages/snacks” (P < 0.001), and “when
I feel anxious or stressed” (P = 0.011), the action group
showed significantly higher control beliefs than the
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Table 5. Control beliefs regarding sugar intake of participants by the stages of change in reducing sugar intake

Stages of change
. Total - - 1)
Variables (n=380) Pre-action group Action group P-value
(n=172) (n=208)
It is difficult to reduce the intake of sugary beverages/snacks because of...
1. Lack of nutrition knowledge, such as the sugar content in foods” 23+11 26+1.2 20+1.0 <0.001
2. Lack of knowledge in reading and interpreting nutrition labels 22+1.2 26+1.3 20+11 <0.001
when purchasing processed foods
3. Lack of cooking skills for making tasty low-sugar snacks 2 3 29+13 2 3 0.003
4. The size of beverages (sweetened coffee, carbonated drinks, 25+1.3 28+ 1.3 22+141 <0.001
etc.) is large
5. Lack of information on places that sell low-sugar beverages/ 25+13 26+13 23+13 0.011
snacks
6. There are many sugary beverages/snacks at home 26+1.3 3.0+13 23+1.2 <0.001
7. Sugary beverages/snacks taste good 32+13 3.6+12 29+1.2 <0.001
8. Sugary beverages/snacks are easily available 32+13 35+12 29+13 <0.001
9. Convenience (easy to prepare, carry and consume on the go) 31+13 35+1.2 2.7+1.3 <0.001
10. Sugary beverages/snacks are relatively inexpensive 27+12 3.0+£12 25+1.2 <0.001
11. Lack of time for grocery shopping or cooking 28+13 31+13 26+13 <0.001
12. Exposure to advertisements for sugary beverages/snacks in 27+13 3.0+£13 25+1.2 <0.001
the media
How difficult or easy is it to refrain from consuming sugary beverages/snacks in the following situations?
13. When | feel anxious or stressed 28+11 27+11 29+11 0.011
14. When others (family members, friends) consume sugary bever- 29+1.2 2.7+1.2 31+12 <0.001
ages/snacks
15. When | choose beverages/snacks at cafes or restaurants 3.0+1.2 2.7+1.2 B2 2 <0.001
Control beliefs about lack of knowledge and skills® 148 +5.8 16.5+6.1 134 +5.0 <0.001
Control beliefs about facilitating factors of sugar intake” 149 +5.2 16.6 + 4.8 13.5+5.2 <0.001
Control beliefs about situations promoting sugar intake® 12.0+3.7 11.1+3.8 12.7+3.5 <0.001
Total control beliefs score® 482+126  439+126 51.8+114  <0.001

Mean + SD.
By ANCOVA, adjusted for sex, age, BMI, and occupation.

Iltems were measured by five-point scales from “strongly disagree” (1) to “strongly agree” (5), or from “very difficult” (1) to “very easy” (5).
9Subscale score for six items (ltems 1-6), possible score: 6-30. Higher scores indicated greater agreement with insufficient knowledge and skills

regarding sugar intake.

“Subscale score for five items (Iltems 7-11), possible score: 5-25. Higher scores indicated lower control beliefs regarding factors facilitating sugar

intake.

Subscale score for four items (Iltems 12-15), possible score: 4-20. ltem 12 was scored in reverse to calculate the subscale score. Higher scores

indicated stronger control beliefs in situations promoting sugar intake.

®Total score for 15 items; possible score: 15-75. ltems 1-12 were scored in reverse. Higher scores indicated stronger control beliefs regarding sugar

intake.

pre-action group (Table 5).

6. Relationship between the five stages of change in
reducing sugar intake and study variables

The relationship between SOC in reducing sugar intake
and the variables at the total score level is presented in
Table 6. ANCOVA showed that the five SOC in reducing
sugar intake were significantly related to behavioral
beliefs (P < 0.001), control beliefs (P < 0.001), and the
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mean of subjective norms (P < 0.001). A significant lin-
ear trend was observed between SOC and behavioral
beliefs (P for trend < 0.001), with behavioral beliefs
score decreasing from the contemplation to the main-
tenance stages, indicating progressively less favorable
beliefs about sugar consumption according to SOC. The
SOC in reducing sugar intake also revealed a significant
linear trend with control beliefs (P for trend < 0.001),
with control beliefs score increasing from the contem-
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Table 6. Factors related to the stages of change in reducing sugar intake at the total score level of variables

Stages of change
Variables Precontemplation Contemplation  Preparation Action Maintenance  P-value” P for trend”
(n=39) (n=72) (n=61) (n=96) (n=112)
Behavioral beliefs?  41.8 + 6.9 424 +6.9 42.3+5.9 381+71 36.5+76 <0.001 <0.001
Mean of subjective 7.8 +3.9 11.3+4.5 13.1+5.3 10.8+4.1 9.1+5.0 <0.001 0.275
norms”

Control beliefs® 48.6 +14.9 405+ 11.4 45,0+ 115 49.1+9.8 541 +12.1 <0.001 <0.001
Mean + SD.

1’By ANCOVA, adjusted for sex, age, BMI, and occupation.

2By one-way ANOVA with linear contrast.

¥Total score for 15 items; possible score: 15-75. The items assessing disadvantages were scored in reverse. Higher scores indicated more favorable
beliefs about consuming sugary beverages/snacks.

YPossible score: 1-25. The mean subjective norms score reflect the overall influence of significant others, accounting for the differences in the num-
ber of applicable items across participants. For each participant, the sum of item scores was divided by the number of completed items, excluding “not
applicable” referents from both numerator and denominator. Higher scores indicated greater perceived influence from significant others.

®Total score for 15 items; possible score: 15-75. ltems 1-12 were scored in reverse. Higher scores indicated stronger control beliefs regarding sugar
intake.

Table 7. Factors related to the stages of change in reducing sugar intake at the subscale score level of variables

Stages of change

. P for
Variables Precontemplation Contemplation Preparation Action Maintenance P-value” trend?
(n=39) (n=72) (n=61) (n=96) (n=112)

Beliefs regarding advantages of 28.6 + 7.7 31.6+6.5 30.9+6.6 276 £6.0 26.3+70 <0.001 0.001
consuming sugary beverages/
shacks®

Beliefs regarding disadvantages 22.7 £5.1 252+ 3.7 245+ 3.7 255+ 3.0 258+4.3 <0.001 <0.001
of consuming sugary beverag-
es/snacks”

Mean of subjective norms® 78 +3.9 11.3+45 13.1+5.3 10.8+4.1 9.1+50 <0.001 0.275

Control beliefs about lack of 148 +6.1 17.7 £ 6.1 16.2+6.0 14.8+4.6 122+51 <0.001 <0.001
knowledge and skills”

Control beliefs about facilitating  15.2 + 5.8 17.8 +4.2 16.2+4.6 145+ 4.6 12.7+55 <0.001 <0.001
factors of sugar intake”

Control beliefs about situations  12.6 + 4.5 99+3.6 11.4+£31 124 +3.4 13.0+£3.6 <0.001 0.031
promoting sugar intake®

Mean + SD.

"By ANCOVA, adjusted for sex, age, BMI, and occupation.

By one-way ANOVA with linear contrast.

ISubscale score for nine items, possible score: 9-45. Higher scores indicated stronger agreement with the advantages of consuming sugary bever-
ages/snacks.

YSubscale score for six items, possible score: 6-30. Higher scores indicated stronger agreement with the disadvantages of consuming sugary bever-
ages/snacks.

Possible score: 1-25. The mean subjective norms score reflect the overall influence of significant others, accounting for the differences in the num-
ber of applicable items across participants. For each participant, the sum of item scores was divided by the number of completed items, excluding “not
applicable” referents from both numerator and denominator. Higher scores indicated greater perceived influence from significant others.

®Subscale score for six items, possible score: 6-30. Higher scores indicated greater agreement with insufficient knowledge and skills regarding sugar
intake.

"'Subscale score for five items, possible score: 5-25. Higher scores indicated lower control beliefs regarding factors facilitating sugar intake.
¥Subscale score for four items, possible score: 4-20. Item 12 was scored in reverse to calculate the subscale score. Higher scores indicated stronger
control beliefs in situations promoting sugar intake.
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plation to the maintenance stage, suggesting greater
perceived control over reducing sugar intake across the
SOC. However, no significant linear trend was observed
between the five SOC and the mean of subjective norms
(Pfor trend = 0.275, Table 6).

At the subscale level (Table 7), the ANCOVA results
indicated that the five SOC in reducing sugar intake
were significantly associated with all subscales exam-
ined, including two subscales of behavioral beliefs, one
subscale of subjective norms, and three subscales of
control beliefs (P < 0.001, respectively). A significant
linear trend was identified between the SOC in reduc-
ing sugar intake and beliefs regarding advantages (P for
trend = 0.001) and disadvantages of consuming sugary
beverages/snacks (P for trend < 0.001), control beliefs
about lack of knowledge and skills (P for trend < 0.001),
control beliefs about facilitating factors of sugar intake (P
for trend < 0.001), and control beliefs about situations
promoting sugar intake (P for trend = 0.031).

DISCUSSION

In this study, 73.9% of participants were females. Al-
though recruitment was conducted through online
communities open to both males and females and sites
restricted to females were excluded, the higher propor-
tion of females may reflect their greater use of regional
online communities. Approximately 54.7% of the par-
ticipants were classified into the action group, including
those in the action and maintenance stages. A similar
pattern was observed in a study examining sugar-sweet-
ened beverage (SSB) consumption among college stu-
dents, in which the maintenance stage (35.1%) account-
ed for the largest proportion and the pre-contemplation
stage (13.0%) represented the smallest proportion [27].
In contrast, a study of female college students reported
that the pre-contemplation stage for sugar intake reduc-
tion (44.1%) was the most prevalent [19]. This finding
differs from that of the present study, in which only
10.3% of participants were classified in the pre-contem-
plation stage. Such differences might be partly attrib-
utable to differences in participant characteristics (e.g.,
age distribution) or the timing of data collection. For
example, increased public awareness of health and nu-
trition in recent years may have contributed to greater
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motivation and readiness to reduce sugar intake among
the participants in the present study.

Participants in the action group reported a signifi-
cantly lower consumption frequency of sugary foods
across all examined food categories than those in the
pre-action group. In addition, a higher SOC for reducing
sugar intake was inversely correlated with the reported
consumption frequency of sugary foods. These findings
suggest the validity of the SOC-based classification in
reflecting differences in actual sugar intake behaviors.
However, no significant differences in body weight or
BMI were observed between the two groups. This may
be partly attributable to the assessment of sugar intake
based on consumption frequency rather than the actual
intake amount (e.g., grams or kcal). Despite the use of
reference serving sizes, frequency-based measures may
not fully reflect the total sugar or energy intake. Howev-
er, this finding should not be interpreted to indicate that
reducing the frequency of sugar-containing food con-
sumption lacks health benefits. Body weight and BMI
are influenced by multiple factors (e.g., energy intake,
physical activity, and dietary patterns), and a reduction
in sugar intake alone may not produce detectable an-
thropometric changes, particularly in a cross-sectional
study.

Both the pre-action and action groups exhibited rel-
atively high consumption frequency of beverages and
dairy products, indicating that these food categories
are major contributors to sugar intake regardless of
SOC group. These results are consistent with those of
previous studies [5, 24, 28]. Analysis of the 2019-2021
KNHANES data reported that beverages accounted
for approximately 30% of the total sugar intake among
adults aged 19-34 years and 24% among those aged
35-49 years [5]. Similarly, an analysis of the 2016-2018
KNHANES data found that nearly half of the daily sugar
intake among adults aged 19-49 years was derived from
ultra-processed foods, including SSB, sweetened milk
products, cookies and snacks [24]. These findings sug-
gest that nutrition education focusing on reducing the
consumption of SSB, sweet bakery products, and snacks
may be effective in lowering sugar intake in adults.

There were clear differences between the SOC groups
in terms of their perceptions of outcomes associated
with sugar intake. Compared to the action group, par-
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ticipants in the pre-action group viewed the advantages
of sugar consumption, such as convenience, low cost,
quenching thirst, and taste, more favorably. In contrast,
the pre-action group agreed less with the perceived dis-
advantages of sugar intake such as skin deterioration,
weight gain, increased risk of diseases, and nutritional
imbalance. Trend analysis further demonstrated a sig-
nificant linear trend in behavioral beliefs across the five
SOC regarding reducing sugar intake, suggesting an as-
sociation between SOC and individual beliefs about the
outcomes of sugar consumption.

Consistent with our study, commonly cited advantag-
es of consuming SSB included taste, energy provision,
low cost, and hydration, whereas perceived disadvan-
tages included high sugar content, excessive intake
of caffeine, and disease risk in focus group interviews
with U.S. adults [22]. However, a study with adults re-
ported some differences in perceptions (e.g., lack of
palatability when reducing sugar intake) across sugary
food consumption groups, whereas some perceptions
(e.g., disease prevention, such as obesity and diabetes
mellitus) did not differ significantly between the groups
[20], partly supporting the present results. In addition,
a study among college students identified perceptions
of behavioral outcomes as a key factor in distinguish-
ing SOC groups in adequate sodium intake [29]. Taken
together, these findings indicate that behavioral beliefs
play an important role in distinguishing the SOC in sug-
ar reduction. Accordingly, nutrition education for the
pre-action group may aim to attenuate favorable per-
ceptions of sugar intake by introducing healthy food and
beverage alternatives that fulfill similar functions, such
as ease of consumption, quenching thirst, and taste. It is
also necessary to emphasize both the short- and long-
term negative consequences of excessive sugar intake,
such as tooth decay, deterioration of diet quality, and
increased risk of chronic diseases.

With respect to subjective norms, the pre-action
group perceived more pressure to reduce sugar intake
from significant others, including children, parents,
spouse/partner, friends/co-workers, and experts, than
the action group. This finding may reflect greater con-
cern among the surrounding individuals who perceive
the participant’s sugar consumption to be relatively
high or problematic. Similarly, Kassem et al. [21] identi-
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fied parents and friends as key social referents influenc-
ing carbonated beverage consumption among female
adolescents, with parents exerting a strong influence
on adolescent behavior. Riebl et al. [9] reported that
subjective norms play a substantial role in adolescent
SSB intake. In addition, a previous study reported that
individuals in the pre-action stage experienced greater
pressure from others to consume adequate levels of
sodium [29]. However, the linear trend analysis in the
present study did not reveal a significant progression in
subjective norms score across the five SOC. Thus, the
influence of subjective norms on reducing sugar intake
was relatively limited.

The findings regarding control beliefs indicate that
those in the action group perceived greater confidence
in their ability to control sugar intake. These results are
consistent with those of previous studies that empha-
sized perceived behavioral control as a key determinant
of SSB consumption and other nutrition behavior (8, 9,
30]. Lima et al. [31] also reported that higher self-effi-
cacy for healthy dietary behaviors was related to lower
odds of SSB consumption, supporting the importance
of self-efficacy in sugar intake behaviors.

More specifically, the action group agreed signifi-
cantly less on items addressing the perceived lack of
knowledge and skills for reducing sugar intake, com-
pared with the pre-action group. This finding suggests
that sufficient nutrition knowledge and practical skills
may help overcome the perceived barriers to reducing
sugar intake. Thus, nutrition education that focuses on
building concrete skills related to sugar intake reduction
and increasing nutrition knowledge may be relevant in
supporting one’s perception of control over reducing
sugar intake. Similarly, Choi & Kim [19] showed that
individuals in the pre-contemplation stage of sugar
intake reduction exhibited lower nutrition knowledge
and poorer sugar-related eating behaviors than those
in the action or maintenance stages. Following the mo-
bile-based intervention, significant improvements in
nutrition knowledge and favorable behavior changes
regarding sugar intake reduction were noted across all
SOC groups [19].

Factors facilitating sugar intake, including conve-
nience, taste, ease of access, low cost, and limited time
for grocery shopping or cooking, were also identified
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as important barriers to reducing sugar intake. In addi-
tion, participants in the action group reported greater
control in situations that promoted sugar intake such
as eating out, exposure to advertisements for sugary
foods, social contexts, and emotional stress. Similarly,
another study found that adults with higher sugar intake
exhibited lower self-efficacy for avoiding sweet foods
in high-risk situations [20], whereas those in the action
stage demonstrated greater confidence in adopting
alternative behaviors and managing recommended di-
etary behaviors across various situations than those in
the pre-action stage [29]. Therefore, nutrition education
may benefit from focusing on coping methods to deal
with the factors or situations that promote sugar intake.
Nutrition education might include guidance on choos-
ing or preparing tasty low-sugar snacks, providing infor-
mation on affordable low-sugar beverages/snacks, and
skill building for preparing snacks through hands-on
training or online program. An individualized approach
can help identify barriers that lead to excessive sugar
intake and develop strategies to address these factors.
Although a significant linear trend was observed for
behavioral beliefs and control beliefs across the SOC,
the precontemplation stage did not follow the same pat-
tern observed from the contemplation to maintenance
stages. This finding differs from that of a previous study
that reported a clear and consistent linear trend across
TPB constructs according to food literacy levels [12]. In
the present study, scores for behavioral beliefs or control
beliefs in the pre-contemplation stage were positioned
between those in the preparation and action stages.
This finding suggests that psychosocial changes related
to sugar intake reduction may become more apparent
after individuals begin to consider behavior changes.

Limitations

This study had some limitations. The participants were
adults aged 19-49 years residing in Seoul, and 73.9%
of them were females. Thus, the findings may not be
generalizable to populations with different age and sex
distributions, or to those with distinct geographic or
sociodemographic characteristics. Although the con-
sumption frequency questionnaire included a reference
serving size to assist with more accurate responses, the
extent to which the participants correctly recognized
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the serving size could not be confirmed. In addition,
the cross-sectional design precludes causal inferences
between SOC and study variables. Therefore, future
studies need to include more diverse demographics,
incorporate visual aids (e.g., portion size images) into
food frequency questionnaires, quantify sugar intake,
if possible, and employ longitudinal study designs to
better examine the factors related to sugar reduction
behaviors.

Conclusion

This study indicated that participants differed meaning-
fully in behavioral beliefs, control beliefs, and subjective
norms related to sugar intake reduction across SOC,
highlighting the necessity for nutrition education and
counseling tailored to SOC. For the pre-action group,
educational approaches should emphasize weakening
favorable perceptions of sugar intake by offering healthy
alternatives and practical recipes while strengthening
awareness of the negative consequences of excessive
sugar intake. Improving knowledge and practical skills,
along with training on how to cope with factors or sit-
uations that promote sugar intake, are essential for en-
hancing the perception of control over sugar intake re-
duction. Support from family members and significant
others may further facilitate the motivation for change.
Strategies for the action group should focus on reinforc-
ing and sustaining healthy behaviors related to sugar
intake.
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Objectives: Consumer demand is growing for more rigorous hygiene management within
foodservice establishments. The aim of this study was to provide customized data specific
to each foodservice establishment, thereby informing policy formulation to improve hygiene
management levels.

Methods: We surveyed 310 managers of directly managed foodservice establishments (ex-
cluding franchises) that were subject to hygiene inspections by the Chungbuk Provincial Of-
fice in Korea between September 1 and 27, 2023. Additionally, 30 investigators trained in
methods for evaluating the hygiene management levels of foodservice establishments ob-
jectively assessed 310 establishments using evaluation sheets. All 310 managers provided
consent and personally completed the questionnaires. Data from 277 managers were in-
cluded in the analysis. General characteristics were analyzed with descriptive statistics in
IBM SPSS Statistics 28 (IBM Corp.). Univariate normality verification, measurement model
verification, structural model verification, and mediation effect significance analysis were
conducted using R’s lavaan package (version 4.3.2.).

Results: Managers’ willingness to perform duties had a positive influence on hygiene man-
agement level (0.224), enthusiasm for hygiene (0.661), awareness of hygiene compliance
(0.616), mandatory perception of the system (0.568), trust in local governments (0.406),
and attention to consumers (0.558). In the relationship between managers’ willingness to
perform duties and hygiene management level, mandatory perception of the system had a
negative mediating effect (-0.223), while trust in local governments had a positive mediat-
ing effect (0.264).

Conclusion: Structural equation modeling was used to identify the complex pathways by
which foodservice establishment managers’ willingness to perform duties, mediated by
their human factors, influences their hygiene management level. Accordingly, policy impli-
cations were presented, suggesting that the hygiene management level of foodservice es-
tablishments could be enhanced by increasing managers’ willingness to perform their du-
ties, and that a shift from mandatory regulations by local governments to support-oriented
systems that foster trust in local governments is necessary.

Keywords: foodservice; willingness to perform duties; trust in local governments; hygiene
management levels; mediating effects
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Perform duties on hygiene management levels

INTRODUCTION

The daily dining-out rate among Korean adults (once or
more per day), which reached its highest level at 33.5%
in 2018, decreased to 23.8% in 2021 owing to the impact
of the COVID-19 pandemic, before rising again to 24.8%
in 2023. Consequently, the number of food poisoning
incidents in restaurants increased from 119 cases in
2021 to 200 cases in 2023, leading to growing consum-
er demand for more rigorous hygiene management in
these establishments [1-3].

Local governments, which are responsible for the
hygiene management of restaurants within their juris-
diction, conduct hygiene inspections and provide hy-
giene education for restaurant managers in accordance
with the Food Sanitation Act [4, 5]. Furthermore, since
2017, a hygiene grade certification system has been
implemented to objectively evaluate the hygiene man-
agement levels of restaurants [6]. Although these local
government policies have contributed to enhancing
hygiene management in restaurants [7], food poisoning
incidents have continued to rise alongside increasing
dining-out rates. Therefore, a clear need has arisen for
adaptable and customized policies that consider man-
agers’ human factors to ensure effective on-site restau-
rant hygiene management [8].

Motivation, a human factor, can be intrinsic or ex-
trinsic, and restaurant hygiene management levels are
known to vary depending on how these motivations—
individually or interactively—influence managers [9-15].
Intrinsic motivation refers to the willingness to perform
duties, defined as a manager’s willingness to diligently
carry out duties even in the absence of external rewards
or punishments [9-12].

On the other hand, extrinsic motivation encompasses
enthusiasm for hygiene, awareness of hygiene compli-
ance, mandatory perception of the system, trust in local
governments, and attention to consumers. Enthusiasm
for hygiene signifies a manager’s belief that hygiene is
an important factor that should be proactively managed
[16]. Awareness of hygiene compliance refers to man-
agers’ efforts to prevent food poisoning by adhering to
hygiene-related laws and guidelines, such as the Food
Sanitation Act [17, 18]. Mandatory perception of the sys-
tem involves managers recognizing and striving to fulfill
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their responsibilities and obligations under hygiene-re-
lated guidelines [19]. Trust in local governments implies
transparent and fair communication between authori-
ties and managers, fostering positive acceptance of local
government policies [20-22]. Attention to consumers re-
fers to managers’ efforts to meet the hygiene standards
expected by customers [23-29].

Previous research, rather than specifically consider-
ing these human factors of managers, mostly focused
on control-oriented policies to elevate hygiene man-
agement levels, or involved analyzing the importance
and performance of kitchen hygiene management, the
knowledge and attitudes of food handlers, managers’
leadership, and employees’ job engagement as determi-
nants of hygiene management levels [7, 15, 19, 29-31].
Consequently, there is a shortage of research on how
managers’ human factors interact to determine the level
of hygiene management in restaurants.

Furthermore, previous surveys of restaurants manag-
ers or employees often evaluated the hygiene manage-
ment level of restaurants through self-reporting [30]. As
it is difficult to ensure objectivity in a self-reported eval-
uation of hygiene management levels, overestimation or
underestimation by managers or employees may occur.
The shortcomings of self-reported data can be compen-
sated for by using trained investigators to objectively
assess the hygiene management level of restaurants on-
site [31].

Verification of the complex multiple mediating ef-
fects involving managers’ human factors and hygiene
management levels assessed by trained investigators
can be effectively analyzed using structural equation
modeling (SEM), thereby enhancing the reliability of
research findings [32]. Accordingly, this study was con-
ducted using SEM to examine how restaurant manag-
ers’ willingness to perform duties is linked with their
enthusiasm for hygiene, awareness of hygiene compli-
ance, mandatory perception of the system, trust in local
governments, and attention to consumers, in order to
determine hygiene management levels. Through this
analysis, we aimed to clarify the multiple mediating
effects and provide applicable data to each foodservice
establishment, thereby informing policy formulation to
improve hygiene management levels.
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METHODS

Ethics statement

Written informed consent was obtained from each partici-
pant. The study protocol was approved by the Institutional
Review Board (IRB) of Chungbuk National University (IRB
No. CBNU-202307-HR-0169).

1. Study design

This cross-sectional study was conducted and reported
in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment, available at https://www.strobe-statement.org/.

2. Participants

Considering average total daily revenue and seating
capacity, we surveyed 310 managers of directly man-
aged foodservice establishments (excluding franchises)
that were registered as general restaurants and were
subject to hygiene inspections by the Chungbuk, Korea
Provincial Office from September 1 to 27, 2023. The
sample size for this study exceeded 200, meeting the
minimum requirement for SEM [33]. Prior to the survey,
the study’s purpose was explained to the foodservice es-
tablishment managers to obtain their consent. Among
them, 310 managers provided consent and personally
completed the questionnaires.

Additionally, 30 trained investigators, trained in meth-
ods for evaluating hygiene management in foodservice
establishments, objectively assessed 310 foodservice
establishments using evaluation sheets. Data from 277
managers (analysis rate: 89.35%) were included in the
analysis, while 33 responses were excluded owing to in-
adequacy.

3. Variables and measurement

The questionnaires used in this study were supplement-
ed and revised with reference to previous studies [34-36].
They were divided into (1) a questionnaire to be com-
pleted directly by a foodservice establishment manager
and (2) a hygiene management level evaluation sheet
to be completed by a trained investigator. The manager
questionnaire comprised items on general character-
istics (9 items), willingness to perform duties (8 items),
enthusiasm for hygiene (5 items), awareness of hygiene
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compliance (4 items), mandatory perception of the sys-
tem (6 items), trust in local governments (5 items), and
attention to consumers (5 items). Responses in the latter
six categories were measured using a 5-point Likert scale
(1 =Not at all, 2 = Not really, 3 = Average, 4 = Somewhat,
5 = Very much so). The hygiene management level eval-
uation sheet, completed by trained investigators, com-
prised 64 items: basic hygiene management (9 items),
dining area hygiene management (7 items), kitchen hy-
giene management (45 items), and culinary employees
hygiene management (3 items). These were assessed
using a binary scale (0 = No, 1 = Yes).

Item parceling was conducted through factor analysis
(Table 1). Willingness to perform duties, enthusiasm for
hygiene, awareness of hygiene compliance, mandatory
perception of the system, trust in local governments,
and attention to consumers were configured as latent
variables, while hygiene management level was treated
as an observed variable. Item parceling followed the
item-to-construct balance method [37], which equita-
bly allocates observed variables across latent variables,
such that each latent variable comprised three observed
variables. Specifically, item parceling was performed by
sequentially grouping observed variables with high and
low factor loadings within each item, resulting in each
latent variable being newly composed of three observed
variables. Individual items measuring the same latent
variable were grouped into three balanced observed
variables through item parceling, based on their respec-
tive factor loadings [38, 39]. All factor loadings met the
threshold of 0.3 or higher, thereby confirming that the
latent variable was unidimensional and adequate [37,
40]. Through item parceling, model complexity was
reduced and the stability of parameter estimates was
secured.

For each latent variable, three observed variables
were constructed: willingness to perform duties con-
sisted of willingness to perform duties 1-3; enthusiasm
for hygiene consisted of enthusiasm for hygiene 1-3;
awareness of hygiene compliance consisted of awareness
of hygiene compliance 1-3; mandatory perception of the
system consisted of mandatory perception of the system
1-3; trust in local governments consisted of trust in local
governments 1-3; and attention to consumers consisted
of attention to consumers 1-3. In each case, observed
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Table 1. Factor analysis on the willingness to perform duties and extrinsic motivation variables

Factor Cronbach’s

[tem (item parceling) loading alpha

Willingness to perform duties 0.914

Willingness to perform duties 1

Foodservice establishments operation and management tasks energize me 0.86

| believe foodservice establishments operation and management tasks are challenging 0.65
Willingness to perform duties 2

When performing foodservice establishments operation and management tasks, | feel mentally strong 0.84

| am confident in foodservice establishments operation and management tasks 0.70

When performing foodservice establishments operation and management tasks, | have the ability to solve 0.77

problems

Willingness to perform duties 3
When performing foodservice establishments operation and management tasks, | pour all my energy intoit ~ 0.80
When performing foodservice establishments operation and management tasks, time passes quickly forme  0.72
When performing foodservice establishments operation and management tasks, | forget everything except 0.74

the work
Enthusiasm for hygiene 0.816
Enthusiasm for hygiene 1
| well understand the purpose and necessity of hygiene management 0.86
| am participating in or intend to participate in the hygiene grade certification system 0.38
Enthusiasm for hygiene 2
| strive to adhere to hygiene-related guidelines 0.85
| know the purpose and qualifications of the hygiene grade certification system 0.63
Enthusiasm for hygiene 3
| am confident in hygiene management 0.73
Awareness of hygiene compliance 0.920
Awareness of hygiene compliance 1
| strive to comply with recommended, not just mandatory, hygiene-related rules 0.90
| well understand the purpose and guidelines of food hygiene-related laws 0.79
Awareness of hygiene compliance 2
| comply with the relevant laws not only during inspection periods but also on a regular basis 0.88
Awareness of hygiene compliance 3
| comply with hygiene-related laws 0.87
Mandatory perception of the system 0.914

Mandatory perception of the system 1

| adhere better to hygiene-related guidelines due to the reward and punishment system (certification system  0.86
or administrative disposition)

| adhere better to hygiene-related guidelines due to consumer evaluations via SNS 0.74
Mandatory perception of the system 2

| adhere better to hygiene-related guidelines due to complaint reports to local governments 0.84

| adhere better to hygiene-related guidelines due to local governments’ hygiene inspection system. 0.74

Mandatory perception of the system 3
| adhere better to hygiene-related guidelines due to the introduction of the hygiene grade certification system 0.83

| adhere better to hygiene-related guidelines due to hygiene education by the local government 0.77
Trust in local governments 0.917
Trust in local governments 1
| believe local governments’ hygiene-related policies are useful 0.90

(Continued to the next page)
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Table 1. Continued

Item (item parceling)

Factor Cronbach’s

loading alpha
When hygiene issues arise between consumers and establishments, local governments provide neutraland  0.77
objective resolutions
Trust in local governments 2
Local governments propose appropriate solutions for hygiene-related problems 0.85
| believe hygiene-related support provided by local governments helps with foodservice establishments 0.79
hygiene management
Trust in local governments 3
Local governments provide the necessary information (changes in hygiene-related laws, guidelines, etc.). 0.84
Attention to consumers 0.910
Attention to consumers 1
| believe consumers will provide positive and active feedback if food is hygienic 0.87

| believe consumers will feel assured about foodservice establishments hygiene due to participation of the 0.72
foodservice establishments in the hygiene grade certification system

Attention to consumers 2
| believe consumer satisfaction will improve if food is hygienic

0.86

| believe loyal consumers will increase and sales will improve if food is hygienic 0.82

Attention to consumers 3

| believe consumers will revisit through immediate and satisfactory resolution of hygiene-related complaints ~ 0.83

variables classified as Group 1 consisted of the survey
items.

An analysis was conducted to determine whether
the three constructed observed variables effectively as-
sessed each latent variable. The resulting Cronbach’s al-
pha coefficients for internal consistency reliability were
0.914 for willingness to perform duties, 0.816 for enthu-
siasm for hygiene, 0.920 for awareness of hygiene com-
pliance, 0.914 for mandatory perception of the system,
0.917 for trust in local governments, and 0.910 for atten-
tion to consumers. All coefficients met the threshold of
0.7 or higher, thereby securing internal consistency.

4. Univariate normality verification

Because parameters were estimated using the maxi-
mum likelihood estimation method, the skewness and
kurtosis of the variables measuring foodservice estab-
lishment managers’ human factors were examined to
confirm the assumption of a normal distribution for the
observed variables [41]. The three observed variables
for willingness to perform duties (skewness -0.035,
-0.246, -0.279; kurtosis -0.607, -0.658, -0.221), enthu-
siasm for hygiene (skewness -0.276, -0.587, -0.477;
kurtosis -0.210, 0.516, 0.412), awareness of hygiene
compliance (skewness -0.265, -0.193, -0.382; kurtosis
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-0.191, -0.256, 0.106), mandatory perception of the sys-
tem (skewness -0.120, -0.274, -0.188; kurtosis -0.035,
0.426, -0.238), trust in local governments (skewness
-0.430, -0.436, -0.566; kurtosis 0.312, 0.216, 0.578), and
attention to consumers (skewness -0.148, 0.235, -0.075;
kurtosis -0.483, -0.487, -0.227) were all measured on a
5-point Likert scale. The skewness and kurtosis of each
observed variable fell within the standard ranges [33]
of -3 < skewness < 3 and -10 < kurtosis < 10, indicating

univariate normality.

5. Statistical analysis
Statistical analyses were conducted using IBM SPSS
Statistics 28 (IBM Corp.) and the lavaan package in R
(version 4.3.2.). General characteristics were analyzed
using descriptive statistics in SPSS. Univariate normality
verification, measurement model verification, structural
model verification, and mediation effect significance
analysis were conducted using R’s lavaan package [38].
Maximum likelihood estimation was used for param-
eter estimation. Univariate normality was confirmed by
calculating the skewness and kurtosis for each observed
variable created through item parceling [42]. Subse-
quently, a two-step approach was applied, involving
measurement model verification followed by structural
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model verification [43]. The fit of the measurement
model and structural model was confirmed using the
comparative fit index (CFI), Tucker-Lewis index (TLI),
and root mean square error of approximation (RMSEA).
The criteria for fit indices were set at CFI and TLI > 0.9
and RMSEA < 0.08 [44]. The significance of the mediat-
ing effects of mandatory perception of the system and
trust in local governments was verified using a bootstrap
analysis. The significance level for all analyses was set at
P <0.05.

RESULTS

1. General characteristics

As shown in Table 2, of the 277 participants, 102 (36.80%)
were male and 175 (63.20%) were female. Regarding age
distribution, respondents in their 50s accounted for the
largest group (32.50%, n = 90), followed by those aged 60
years or older (28.20%, n = 78), those in their 40s (25.20%,
n = 70), those in their 30s (11.20%, n = 31), and those
in their 20s (2.90%, n = 8). The average number of em-
ployees was 2.25, the average number of customers per
day was 41.02, and the average total daily revenue was
586,928 KRW.

2. Dependence of foodservice establishment
manager’s human factor scores hygiene management
levels

Table 3 presents a comparison of the results of compar-
ing the scores of foodservice establishment managers’
human factor scores across two groups categorized
by hygiene management level. Human factors can be
divided into intrinsic, such as willingness to perform
duties, and extrinsic motivation, such as enthusiasm for
hygiene, awareness of hygiene compliance, mandatory
perception of the system, trust in local governments,
and attention to consumers. Hygiene management level
assessment comprised 64 items: basic hygiene man-
agement (9 items), dining area hygiene management
(7 items), kitchen hygiene management (45 items), and
culinary employees hygiene management (3 items).
The maximum score was 64 points and an average of
55.85 points. Group 1 consisted of establishments with
hygiene management levels below the average, while
Group 2 comprised establishments with levels above
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the average.

Group 1 scored significantly higher than Group 2 on
the following observed variables: willingness to perform
duties 1 (P < 0.001), enthusiasm for hygiene 1 (P < 0.001),
awareness of hygiene compliance 1 (P = 0.004), manda-
tory perception of the system 1 (P < 0.001), trust in local
governments 1 (P = 0.007), and attention to consumers
1 (P < 0.001). The group with higher hygiene manage-
ment levels generally had higher scores for most of the
foodservice establishment managers’ human factors.

3. Measurement model verification
Table 4 presents the factor loadings, average variance
extracted (AVE), and composite reliability (CR) for each
observed variable related to foodservice establishment
managers’ human factors. Table 5 lists the square root
of the AVE values and correlation coefficients for each
latent variable. As a two-step approach involving ver-
ification of the measurement model before using the
structural model, the fit of the measurement model was
first confirmed. Subsequently, the factor loadings of
each observed variable were examined to ascertain the
degree to which they accurately measured their respec-
tive latent variables.

Additionally, AVE was evaluated to confirm whether
the observed variables constituting each latent variable

Table 2. General characteristics of the respondents (n = 277)

Characteristics Value
Sex
Male 102 (36.80)
Female 175 (63.20)
Age (year)
20-29 8(2.90)
30-39 31(11.20)
40-49 70 (25.20)
50-59 90 (32.50)
2 60 78 (28.20)
No. of employees 225+1.34
No. of customers (daily) 41.02 £ 30.52
Total revenue per seat (KRW/day)
<20 465,794 + 270,726
20-49 566,496 + 451,758
250 916,170 + 614,794
Total revenue per seat (KRW/day) 586,928 + 453,530

n (%) or Mean + SD.
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Table 3. Dependence of foodservice establishment manager's human factor scores hygiene management levels

Observed variables Group 1 (n=123)" Group 2 (n = 154)” P-value
Willingness to perform duties 1 3.32+0.70 3.83+0.76 <0.001
Willingness to perform duties 2 3.50 £ 0.82 3.95+0.77 <0.001
Willingness to perform duties 3 3.66 +0.81 3.99+0.78 <0.001
Enthusiasm for hygiene 1 3.64 £ 0.69 3.96+0.70 <0.001
Enthusiasm for hygiene 2 3.71+0.79 3.97+£0.75 0.004
Enthusiasm for hygiene 3 3.72+£0.69 3.99+0.79 0.004
Awareness of hygiene compliance 1 3.28+0.79 3.50+£0.93 0.035
Awareness of hygiene compliance 2 3.41+£0.77 3.61+0.85 0.053
Awareness of hygiene compliance 3 3.23+0.83 3.61+0.94 <0.001
Mandatory perception of the system 1 3.27 +£0.71 3.64 +0.82 <0.001
Mandatory perception of the system 2 3.40+0.72 3.75+0.81 <0.001
Mandatory perception of the system 3 3.33+0.83 3.73+0.83 <0.001
Trust in local governments 1 3.65 + 0.67 3.89+0.81 0.007
Trust in local governments 2 3.74 £ 0.65 3.94+0.81 0.020
Trust in local governments 3 3.74 £ 0.70 3.91+0.86 0.078
Attention to consumers 1 3.26 £ 0.84 3.73+£0.82 <0.001
Attention to consumers 2 3.50 £ 0.64 3.90+0.70 <0.001
Attention to consumers 3 3.56 + 0.66 3.89+0.73 <0.001
Mean + SD.
The 5-point Likert scale (1 = not at all, 2 = not really, 3 = average, 4 = somewhat, 5 = very much so).
YGroup 1, group with lower than average score of the hygiene management levels.
IGroup 2, group with upper than average score of the hygiene management levels.
Table 4. Measurement model verification on the willingness to perform duties and extrinsic motivation variables
Latent variables Observed variables B SE B AVE CR
Willingness to perform duties Willingness to perform duties 1 1.000 0.829 0.750 0.899
Willingness to perform duties 2 0.923""  0.048 0.934
Willingness to perform duties 3 0.861"" 0.050 0.850
Enthusiasm for hygiene Enthusiasm for hygiene 1 1.000 0.822 0.669 0.867
Enthusiasm for hygiene 2 1150™" 0.068 0.886
Enthusiasm for hygiene 3 0938 0.070 0.737
Awareness of hygiene compliance Awareness of hygiene compliance 1 1.000 0.951 0.792 0.918
Awareness of hygiene compliance 2 0.973"™"  0.045 0.849
Awareness of hygiene compliance 3 0.982"" 0.042 0.875
Mandatory perception of the system Mandatory perception of the system 1 1.000 0917 0.794 0.923
Mandatory perception of the system 2 0.953""  0.038 0.933
Mandatory perception of the system 3 0.940™"  0.048 0.830
Trust in local governments Trust in local governments 1 1.000 0.878 0.752 0.900
Trust in local governments 2 1.005""  0.052 0.888
Trust in local governments 3 1.029"" 0.058 0.841
Attention to consumers Attention to consumers 1 1.000 0.866 0.777 0.915
Attention to consumers 2 1.078™" 0.049 0.951
Attention to consumers 3 1.002™"  0.056 0.830

x’/df = 309.166/120, P < 0.001 , CFl = 0.956,
TLI = 0.944, RMSEA = 0.075

B, unstandardized coefficient; SE, standard error; 3, standardized coefficient; AVE, average variance extracted; CR, composite reliability; df, degrees of
freedom; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation.

ek

P <0.001.

Conformance criteria analysis result
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Table 5. Results of discriminant validity on the extrinsic motivation variables

Latent variable correlations

Latent variables Enthusiasm for Awareness of Mandatory perception  Trust in local Attention to
hygiene hygiene compliance of the system governments consumers

Enthusiasm for hygiene 0.818"

Awareness of hygiene compliance 0.668 0.89

Mandatory perception of the system 0.369 0.401 0.891

Trust in local governments 0.424 0.444 0.451 0.867

Attention to consumers 0.436 0.395 0.404 0.455 0.881

"The square root of the average variance extracted for each latent variable was confirmed to verify whether the latent variables were distinct from

each other.

Table 6. Structural coefficient and significance of structural model on the willingness to perform duties, extrinsic motivation vari-

ables, and hygiene management levels

Path B SE B t
Willingness to perform duties — Hygiene management levels 1.834 0.653 0.244 2.808™
Willingness to perform duties — Enthusiasm for hygiene 0.591 0.058 0.661 10.145™
Willingness to perform duties — Awareness of hygiene compliance 0.586 0.056 0.616 10.453""
Willingness to perform duties -~ Mandatory perception of the system 0.642 0.069 0.568 9.324™"
Willingness to perform duties — Trust in local governments 0.397 0.063 0.406 6.307"""
Willingness to perform duties — Attention to consumers 0.516 0.058 0.558 8.910™"
Enthusiasm for hygiene — Hygiene management levels 1.674 1.087 0.199 1.540
Awareness of hygiene compliance — Hygiene management levels 0.332 0.901 0.042 0.369
Mandatory perception of the system — Hygiene management levels -1.485 0.569 -0.223 -2.607""
Trust in local governments — Hygiene management levels 2.031 0.632 0.264 3.212"
Attention to consumers — Hygiene management levels -0.743 0.702 -0.091 -1.058

Conformance criteria analysis result

X’/df = 314.025/132, P < 0.001, CFI = 0.958,
TLI = 0.945, RMSEA = 0.071

B, unstandardized coefficient; SE, standard error; B, standardized coefficient; t, t-statistic; df, degrees of freedom; CFI, comparative fit index; TLI, Tuck-

er-Lewis index; RMSEA, root mean square error of approximation.

"P<0.01,""P<0.001.

were significantly correlated [45]. CR was examined to
confirm the reliability of the observed variables [46].
The square root of the AVE for each latent variable was
confirmed to verify whether the latent variables were
distinct from each other [47].

The fit of the measurement model was appropriate,
with X2 =309.166, df = 120, P < 0.001, CFI = 0.956, TLI
= 0.944 (both CFI and TLI > 0.9), and RMSEA = 0.075
(< 0.08). The factor loadings of the observed variables
ranged from 0.737 to 0.951, all exceeding 0.7 and being
statistically significant (P < 0.001), indicating that the
observed variables adequately captured their respective
latent variables [48].

The AVE values for the latent variables ranged from
0.669 to 0.794, all exceeding the 0.5 threshold and
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demonstrating convergent validity [48]. CR values
ranged from 0.867 to 0.923, exceeding the 0.7 threshold
and ensuring internal consistency [49]. The square root
of the AVE for the latent variables (willingness to per-
form duties, enthusiasm for hygiene, awareness of hy-
giene compliance, mandatory perception of the system,
trust in local governments, and attention to consumers)
ranged from 0.818 to 0.891. These values exceeded the
inter-construct correlation coefficients (0.369-0.668),
indicating discriminant validity [49].

4. Structural model verification

Table 6 presents the structural coefficients and signif-
icance of the structural model, which examined the
relationships among foodservice establishment manag-

43



Tae Yang Kim et al.

ers’ willingness to perform their duties, enthusiasm for
hygiene, awareness of hygiene compliance, mandatory
perception of the system, trust in local governments, at-
tention to consumers, and hygiene management level.

The structural model demonstrated a good fit, with
XZ =314.025, df = 132, P < 0.001, CFI = 0.958, TLI = 0.945
(both CFI and TLI = 0.9), and RMSEA = 0.071 (< 0.08).
An increase of 1 point in willingness to perform duties
was associated with an increase of 0.244 points in hy-
giene management level, 0.661 points in enthusiasm
for hygiene, 0.616 points in awareness of hygiene com-
pliance, 0.568 points in mandatory perception of the
system, 0.406 points in trust in local governments, and
0.558 points in attention to consumers. These results
confirmed that higher willingness to perform duties led
to higher hygiene management levels, enthusiasm for
hygiene, awareness of hygiene compliance, mandatory
perception of the system, trust in local governments,
and attention to consumers.

When enthusiasm for hygiene, awareness of hygiene
compliance, trust in local governments, and attention to
consumers were controlled, a 1-point increase in man-
datory perception of the system was associated with
a 0.223-point decrease in hygiene management level.
Thus, a higher mandatory perception of the system was
associated with a lower hygiene management level.

When enthusiasm for hygiene, awareness of hygiene
compliance, mandatory perception of the system, and
attention to consumers were controlled, a 1-point in-
crease in trust in local governments was associated with
a 0.264-point increase in hygiene management level.
Thus, a greater degree of trust in local governments led
to a higher hygiene management level.

5. Significance of mediating effect of structural model
Table 7 presents the results of the mediation analysis be-
tween foodservice establishment managers’ human fac-
tors and hygiene management level. Fig. 1 illustrates the
mediation model, allowing for an intuitive understand-
ing of both the direction and strength of the mediating
effects. To verify the mediating effects of mandatory
perception of the system and trust in local governments
in the relationship between foodservice establishment
managers’ willingness to perform duties and hygiene
management level, a bootstrap analysis with 1,000 resa-
mples was conducted.

In this relationship, the mediating effect of mandatory
perception of the system was statistically significant, as
the 95% confidence interval did not include zero (B =
-0.953, 95% CI = -1.696 to -0.148). Mandatory percep-
tion of the system had a negative (-) mediating effect in
the relationship between willingness to perform duties
and hygiene management level. For managers with
high willingness to perform duties, a lower mandatory
perception of the system can further enhance hygiene
management levels.

Furthermore, the mediating effect of trust in local
governments was statistically significant, as the 95%
confidence interval excluded zero (B = 0.807, 95% CI =
0.372-1.435). Trust in local governments had a positive
mediating effect in the relationship between willing-
ness to perform duties and hygiene management level.
For managers with high willingness to perform duties,
enhancing their trust in local governments can further
improve hygiene management levels.

DISCUSSION

In this study, SEM was used to identify the complex

Table 7. Significance of the mediating effect of structural model on willingness to perform duties, extrinsic motivation variables, and

hygiene management levels

95% Confidence interval

Path B SE (bias-corrected bootstrap)
Lower Upper
Willingness to perform duties -~ Mandatory perception of the sys- -0.953 0.386 -1.696 -0.148
tem — Hygiene management levels
Willingness to perform duties — Trust in local governments — 0.807 0.269 0.372 1.435

Hygiene management levels

B, unstandardized coefficient; SE, standard error.

44

https://doi.org/10.5720/kjcn.2025.00332



Perform duties on hygiene management levels

0.661***

0.616***

0.568***
0.224**

Enthusiasm for hygiene

Awareness of hygiene compliance

Willngess to
perform duties

0.406***

0.558***

Attention to consumers

0.199
Mardatory perception of the system & 0,042
02238 Hygiene
Ry
Y
’; management
0.264*" levels
Trust in local governments ol
g -0.091

Fig. 1. Mediating model of enthusiasm for hygiene, awareness of hygiene compliance, mandatory perception of the system, trust
in local governments, attention to consumers in a relation to willingness to perform duties and hygiene management levels. “P <

*kk

0.01, P<0.001.

pathways by which foodservice establishment manag-
ers’ willingness to perform duties—mediated by their
enthusiasm for hygiene, awareness of hygiene compli-
ance, mandatory perception of the system, trust in local
governments, and attention to consumers—translates
into actual behavior in hygiene management levels. The
study was conducted with the aim of providing cus-
tomized data for individual foodservice establishments
to inform policy development for improving hygiene
management levels. To enhance research objectivity,
assessment of hygiene management was carried out by
trained investigators. The significance of this study lies
in its approach to managers’ human factors through
motivation theory, distinguishing between intrinsic and
extrinsic motivations, and systematically verifying the
multiple mediating effects of extrinsic motivations on
the relationship between intrinsic motivation and hy-
giene management level using SEM.

The results indicated that managers’ willingness to
perform duties had a positive influence on hygiene
management level (0.224), enthusiasm for hygiene
(0.661), awareness of hygiene compliance (0.616),
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mandatory perception of the system (0.568), trust in
local governments (0.406), and attention to consumers
(0.558). In the relationship between managers’ willing-
ness to perform duties and hygiene management level,
mandatory perception of the system had a negative me-
diating effect (-0.223), while trust in local governments
had a positive (+) mediating effect (0.264). Although not
statistically significant, enthusiasm for hygiene (0.042)
and awareness of hygiene compliance (0.091) had posi-
tive effects.

The finding that managers’ willingness to perform du-
ties directly and positively influences hygiene manage-
ment levels is consistent with previous studies showing
that managers’ willingness to perform their duties af-
fects their performance [50, 51]. It also aligns with prior
research indicating that managers’ human factors influ-
ence the operational methods or performance of food-
service establishments [13, 14]. Therefore, our study
verified that managers’ willingness to perform duties
plays a crucial role in enhancing hygiene management
levels. Hygiene management levels can be improved by
implementing educational programs designed to en-
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hance willingness to perform duties.

The finding that mandatory perception of the system
negatively mediates the relationship between manag-
ers’ willingness to perform duties and hygiene manage-
ment level is similar to that of previous research, which
suggested that policies that provide information on
technology, rather than those that impose administra-
tive regulations on businesses, are more beneficial for
business development [52]. These results indicate that
excessive legal regulations or administrative coercion by
local governments on foodservice establishments may
lower their hygiene management levels.

Conversely, the finding that trust in local governments
positively mediates the relationship between managers’
willingness to perform duties and hygiene management
level is consistent with that of previous studies, which
indicated that transparent and fair communication from
local governments encourages managers to positively
accept local government policies [20-22]. Our findings
are also similar to those of prior research that the qual-
ity of administrative services contributes to increasing
managers’ trust in local governments [53]. Therefore,
increasing trust in local governments may contribute
to improved hygiene management levels in foodservice
establishments.

The finding that managers’ enthusiasm for hygiene
and awareness of hygiene compliance did not signifi-
cantly influence hygiene management levels is consis-
tent with that of prior research [50]. On the other hand,
the result indicating that managers’ enthusiasm for hy-
giene and awareness of hygiene compliance had a posi-
tive effect on hygiene management levels was similar to
those of previous studies 7, 17].

The present study showed that hygiene management
compliance rates in foodservice establishments exceed-
ed 80%, similar to a previous finding of 70% or higher [8].
This suggests that hygiene management levels in Korean
foodservice establishments are relatively high. However,
considering the increasing number of food poisoning
incidents in restaurants [2], it is necessary to seek policy
measures to genuinely improve hygiene management
levels, rather than simply making absolute comparisons
based solely on compliance rates.

Local governments should shift their policy direction
from mandatory regulations and rules concerning hy-
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giene in foodservice establishments to providing cus-
tomized administrative services. These services can be
centered on training specialized personnel for hygiene
management, offering budget support, administrative
guidance, and consulting [53-58].

Moreover, when hygiene-related issues arise in food-
service establishments, local governments should offer
neutral and objective solutions to managers. Changes
to hygiene-related laws and guidelines should be com-
municated promptly, as this increase managers’ trust
in local governments and ultimately enhance hygiene
management levels [57, 58]. Providing individualized,
customized hygiene education that considers manag-
ers’ human factors, rather than implementing general-
ized and unilateral hygiene education, may be a more
practical and effective approach to improving hygiene
management levels of foodservice establishments [59].

Limitations

The limitations of this study are as follows. First, this
study included individuals from Chungbuk, Korea; thus,
an in-depth analysis that can be generalized nationwide
may be more meaningful. Second, although various
personal traits of foodservice establishment managers
were analyzed, it would be more appropriate to include
in future studies factors such as managers’ foodservice
establishment operation experience or educational
background.

Conclusion

This study was conducted using SEM to identify the
complex pathways by which foodservice establishment
managers’ willingness to perform duties—mediated
by their enthusiasm for hygiene, awareness of hygiene
compliance, mandatory perception of the system, trust
in local governments, and attention to consumers—in-
fluences their hygiene management level. Accordingly,
policy implications were presented, suggesting that
the hygiene management level of foodservice estab-
lishments could be enhanced by increasing managers’
willingness to perform their duties, and that a shift from
mandatory regulations by local governments to sup-
port-oriented systems that foster trust in local govern-
ments is necessary. Future research focused on devel-
oping administrative service models related to hygiene
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for foodservice establishment managers by local gov-
ernments and evaluates the effectiveness of customized
hygiene education would contribute more practically to
improving the hygiene management level of foodservice
establishments and promoting public health.
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Objectives: This study examined the determinants of consumers’ continuance intention (Cl)
toward online grocery shopping (OGS) across different country markets. Drawing on tech-
nology continuance theory (TCT), this study compared key drivers of Cl in a different coun-
tries market.

Methods: Data were collected via online surveys from 638 OGS users in China (n = 338)
and South Korea (n = 300) between November and December 2023. A TCT-based model
incorporating satisfaction, attitude, perceived usefulness (PU), perceived ease of use, con-
firmation, and Cl was tested using partial least squares structural equation modeling. Par-
tial measurement invariance testing was conducted to ensure valid cross-national compari-
son.

Results: In South Korea, both satisfaction and attitude significantly predicted Cl, with satis-
faction exerting a particularly strong effect. In China, attitude was the primary determinant
of Cl, whereas satisfaction had minimal impact. Across both countries, PU consistently and
positively influenced satisfaction and attitude, thereby indirectly enhancing Cl. Partial mea-
surement invariance was confirmed, validating comparisons of the model across contexts.
Conclusion: The findings suggest that the drivers of online grocery continuance differ by
cross-national market. In Korean markets, strategies must enhance customer satisfaction
(and its influence on attitude) to sustain OGS usage. In Chinese markets, fostering favor-
able consumer attitudes toward OGS is essential for promoting continued use. This
cross-national analysis advances the theoretical understanding of continuance behavior
while providing practical guidance for designing market-specific strategies to sustain online
grocery engagement.

Keywords: online systems; intention; cross-cultural comparison

INTRODUCTION

Amid the ongoing digital transformation of retail, online grocery shopping (OGS)
is rapidly growing worldwide [1]. For example, the global online retail market
has surpassed USD 6 trillion in annual sales, with OGS accounting for approxi-
mately USD 145 billion globally [2, 3]. However, OGS adoption still lags in many
regions. In China, approximately 10% of grocery sales occur online, whereas in

https://kjcn.orkr


http://orcid.org/0000-0003-3476-0545
http://orcid.org/0000-0001-7479-9888

A cross-national study of online grocery continuance

South Korea the figure is about 25%, despite strong digi-
tal infrastructure [4, 5]. Notably, initial adoption of OGS
does not guarantee continued use or sustained business
success [6]. Prior research suggests that factors such
as the lack of tactile product information—particularly
for fresh and perishable foods—can undermine deci-
sion-making in online grocery environments and drive
some consumers back to physical stores [7, 8]. These
issues underscore the need to identify what motivates
consumers to continue shopping for groceries online
after their initial experience. Given that groceries con-
stitute essential components of daily diets, understand-
ing continuance in OGS is not only a retail concern but
also relevant to how consumers secure regular access
to fresh and perishable foods through digital channels.
In this sense, OGS functions not only as a digital retail
channel, but also as a mediated food environment that
shapes consumers’ access to food, especially fresh and
perishable products central to daily diets.

Beyond its retail implications, the role of OGS must
also be understood within the broader literature on food
security and diet quality. Food security is closely asso-
ciated with consistent access to nutritious foods, partic-
ularly fresh and perishable items that form the basis of
healthy dietary patterns. Prior research demonstrates
that food insecurity is linked to poorer diet quality,
lower fruit and vegetable intake, and constrained food
purchasing strategies driven by perceived risk and re-
source limitations [9, 10]. As digital food retail platforms
expand, online grocery services increasingly function
as alternative access points within the food environ-
ment, with the potential to either mitigate or exacerbate
disparities in food access depending on infrastructure,
affordability, and digital literacy [11, 12]. In this context,
continuance intention (CI) in OGS becomes particularly
salient: sustained platform use may contribute to stable
and routine access to diverse food products, whereas
discontinuance may reinforce reliance on geographi-
cally constrained physical outlets. Thus, examining the
drivers of OGS continuance is not only important for
technology adoption theory but also relevant to under-
standing how digital channels become embedded in ev-
eryday food provisioning systems and potentially influ-
ence dietary stability across different market contexts.

Furthermore, continuance behavior may vary sig-
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nificantly by market context, yet most prior studies
have focused on single-country settings, overlooking
cross-market differences [13-15]. In grocery retail, such
contextual variation is particularly salient, as repeat use
decisions are closely tied to consumers’ accumulated
experience in everyday consumption. Because food
acquisition is a routine and necessity-driven behavior,
differences in digital food infrastructure and consumer
confidence may shape how online platforms are inte-
grated into household food provisioning practices. In
China, consumers have historically been cautious about
purchasing perishable groceries online due to perceived
quality risks, which may discourage repeat use [16, 17].
In contrast, the South Korean market adopted OGS
technology earlier, with continuance driven by factors
such as technological adaptability, user experience, and
service quality, alongside challenges related to system
complexity and usability [18-23]. These contrasts sug-
gest that the drivers of OGS continuance are unlikely to
be universal, underscoring the value of cross-national
investigation [24, 25].

In light of these differences, this study compares OGS
continuance in China and South Korea to examine how
post-adoption mechanisms operate across different
market contexts. While the two countries differ in multi-
ple systemic aspects, including cultural and institutional
settings, they provide a meaningful contrast in terms of
consumers’ experience accumulation and the routin-
ization of OGS use. Such routinization is particularly
important in the food domain, where stable purchas-
ing channels contribute to consistent food access and
potentially influence dietary patterns. Focusing on key
post-adoption factors such as satisfaction and attitude,
this study investigates whether their roles in shaping CI
differ across contexts, thereby offering insights for sus-
taining long-term consumer engagement in OGS.

To guide our analysis, we adopted the technology
continuance theory (TCT) as the theoretical framework.
Research on technology-related behaviors has tradi-
tionally drawn on the technology acceptance model
(TAM), which explains users’ initial adoption decisions
based on perceived usefulness (PU) and perceived ease
of use (PEOU). Although TAM has been widely validat-
ed across information systems contexts [14], its primary
focus on pre-adoption beliefs limits its ability to explain
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post-adoption behavior and CI [24].

To address this limitation, expectation-confirmation-
based models, particularly the expectation-confirmation
model (ECM), were developed to explain continuance
behavior by emphasizing users’ post-use evaluations
[25]. ECM identifies confirmation of expectations and
satisfaction as central determinants of continued use.
While this perspective effectively captures short-term
evaluative responses, it tends to underemphasize the
role of more stable attitudinal judgments that may guide
repeated and habitual usage over time [14].

Building on these two theoretical traditions, TCT, orig-
inally proposed by Liao ef al. [26], integrates the cogni-
tive belief structure of TAM with the post-adoption eval-
uation mechanisms of ECM. By jointly considering PU,
confirmation, satisfaction, and attitude, TCT provides
a more comprehensive explanation of CI that captures
both transient affective responses and more enduring
attitudinal evaluations.

This integrative perspective is particularly well suited
to the context of OGS. Unlike many technology usage
settings, OGS involves technology-mediated interaction
embedded in high-frequency, low-involvement, and
risk-sensitive consumption decisions, especially for per-
ishable products. Because food purchases are recurrent
and essential, post-adoption evaluations may determine
whether digital platforms become stable components of
consumers’ everyday food acquisition systems. In such
contexts, CI is shaped not only by immediate post-use
satisfaction, but also by stable attitudinal evaluations
that guide habitual and routine purchasing behavior
[27]. By explicitly distinguishing and jointly modeling
satisfaction and attitude, TCT enables a theoretically
grounded examination of the mechanisms underlying
continued OGS use. However, despite the widespread
application of TCT in contexts such as online payments
and mobile applications [28-30], its application to on-
line food consumption remains limited, highlighting the
need for further empirical investigation.

In summary, this study aims to examine CI in OGS by
clarifying the relative roles of satisfaction and attitude
across different market contexts and by considering
how the inherent “sensory deficit” of online grocery (i.e.,
the lack of tactile product experience) may influence
post-adoption evaluations. The study further seeks to

52

position OGS within the broader digital transformation
of food environments by investigating whether sus-
tained platform use is associated with stable access to
diverse food products and routine food procurement
channels. Through a cross-national comparison be-
tween China and South Korea, this research is designed
to identify how continuance mechanisms vary across
markets and to provide a theoretical basis for under-
standing long-term engagement in digital grocery ser-
vices.

METHODS

Ethics statement

This study was approved by the Institutional Review
Board (IRB) of Korea National University of Transport
(KNUT IRB 2023-07). All participants were required to
read a description of the content and purpose of the study
prior to the start of the survey and to provide an online
consent form.

1. Study design

This study employed a cross-sectional survey design.
The STROBE (Strengthening the Reporting of Observa-
tional studies in Epidemiology) guidelines were con-
sulted solely as a reporting reference to ensure clarity
and transparency in describing the sampling, data col-
lection, and analysis procedures, without implying an
epidemiological study design.

2. Sample collection

Data were collected through an online survey conduct-
ed between mid-November and early December 2023.
In South Korea, respondents were recruited through a
market research panel (embrain.com), and quota sam-
pling based on age and gender was applied to ensure
basic demographic balance. In China, respondents were
recruited via an online questionnaire platform (Tencent
questionnaire.com). Given the more dispersed nature
of this recruitment approach, strict quota sampling
was not imposed; instead, age and gender distributions
similar to those of the Korean sample were targeted
during data collection to enhance the comparability of
cross-national analyses. The survey was conducted in
Beijing, Shanghai, and Seoul. These cities are interna-
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tional megacities with well-developed digital infrastruc-
ture and high penetration of OGS services. They also
feature diverse consumer populations, which helps to
mitigate the potential influence of cultural differences
and better reflects leading market conditions in the dig-
ital retail sector of each country. In both countries, eli-
gibility criteria required respondents to have purchased
groceries online at least once within the past month to
ensure recent and relevant usage experience. All ques-
tionnaires were screened prior to analysis. Responses
were considered invalid and excluded if they were in-
complete or if response patterns indicated inattentive or
inconsistent answering. After data screening, a total of
338 valid responses from China (response rate 80.29%)
and 300 valid responses from South Korea (response
rate 100%) were retained for subsequent analysis. A
priori power analysis using G*Power (f* = 0.15, a = 0.05,
power = 0.80, three predictors) indicated a minimum
required sample size of 77, confirming that the final
sample (n = 638) was adequate for model testing and
multigroup analysis.

3. Hypothesis development and measures

As illustrated in Fig. 1, the proposed model operational-
izes TCT by integrating cognitive beliefs and post-adop-
tion evaluations into a unified framework. Rather than
relying on a single theoretical perspective, the model

Based on the assumptions of expectation confirmation model
( N

simultaneously incorporates belief-based evaluations
(e.g., PU and PEOU) and post-use assessments (e.g.,
confirmation and satisfaction), enabling a comprehen-
sive explanation of CI.

This integrative structure is particularly appropriate
for OGS, where repeated, necessity-driven purchasing
decisions require both immediate experiential eval-
uation and more stable attitudinal judgment. In such
contexts, continuance behavior may not be sufficiently
explained by either short-term satisfaction or pre-adop-
tion beliefs alone.

Consistent with TCT, attitude, satisfaction, and PU are
specified as direct antecedents of CI. Attitude reflects
an individual’s overall evaluative orientation toward
OGS and is a recognized driver of continuance [25, 31].
Satisfaction captures users’ affective responses to prior
usage experiences and is critical for sustained use. Prior
research has shown that satisfaction enhances both atti-
tude and CI [26, 32-34], leading to H1-H3.

PU represents users’ cognitive evaluation of the extent
to which OGS improves shopping efficiency and effec-
tiveness. When users perceive OGS as useful in meeting
their shopping needs, they are more likely to form favor-
able attitudes and experience higher satisfaction, there-
by reinforcing continuance [35-37]. Hence, higher PU is
expected to promote CI (H4) as well as enhance attitude
(H5) and satisfaction (H6).

The assumptions of technology continuance theory after theoretical integration
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Fig. 1. Research model based on technology continuance theory.

https://doi.org/10.5720/kjcn.2026.00017

53



Binglin Liu and Min A Lee

PEOU reflects the effort required to use OGS. Within
the integrated framework, PEOU indirectly influences
continuance by strengthening PU and shaping evalua-
tive responses. When platforms are intuitive and conve-
nient, users are more likely to perceive them as useful
and develop favorable attitudes [38], supporting H7-HS8.

Finally, confirmation reflects the degree to which
actual usage experiences align with prior expectations
and serves as a key post-adoption evaluation mecha-
nism. Confirmation reinforces perceptions of system
performance and strengthens both satisfaction and PU
[32, 35]. Therefore, higher confirmation is expected to
increase satisfaction (H9) and strengthen PU (H10).

To examine the proposed model, we designed a two-
part questionnaire. The first part measured continuous
OGS behavior, and the second collected demographic
information. Following Liao et al. [26], the measurement
items were adapted to the OGS context. Furthermore,
PU and PEOU were assessed with scales from Venkatesh
& Davis [39], while confirmation, satisfaction, and CI
were measured using items from Bhattacherjee [32]. At-
titude was evaluated with four items from Taylor & Todd
[40]. All items used a five-point Likert scale. To ensure
cross-cultural equivalence, the questionnaire was trans-
lated into Chinese and Korean, with back-translation
and expert review procedures applied [41]. The reliabili-
ty of all constructs was assessed using Cronbach'’s alpha,
and the results indicated satisfactory internal consisten-
cy for both the Chinese and South Korean samples, with
all alpha values exceeding the recommended threshold
of 0.70. The full list of measurement items used in the
questionnaire is provided in the Appendix for reference.

4. Data analysis

We used IBM SPSS 25.0 (IBM Corp.) for descriptive
analysis of demographics and Smart PLS 4.0 (SmartPLS
GmbH) to validate the model and hypotheses. partial
least squares structural equation modeling (PLS-SEM)
supports theory extension and boundary testing by em-
phasizing explanatory power, the relative importance of
structural relationships, and the modeling of complex
relationships, and has been widely applied in business
and management research [42]. The analysis proceeded
in three steps. First, we tested common method bias
and measurement invariance to ensure survey validity
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and cross-national comparability [43, 44]. Second, we
evaluated the measurement and structural models fol-
lowing Hair et al. [45]. Finally, we applied partial least
squares multigroup analysis to examine whether path
coefficients differed significantly between China and
South Korea [46].

RESULTS

1. Profile of respondents

Table 1 shows the demographic composition of the
two samples was largely similar. In China, women were
slightly more represented (52.4%), whereas in Korea the
gender distribution was exactly balanced. For age, the

Table 1. Sample characteristics

. South Korean
Chinese sample

Variables (n = 338) (r?in;%%) X
Gender
Men 161 (47.6) 150 (50.0) 0.268
Women 177 (52.4) 150 (50.0)
Age (year)
20-29 71 (21.0) 60 (20.0) 7.919
30-39 71 (21.0) 60 (20.0)
40-49 86 (25.4) 60 (20.0)
50-59 68 (20.1) 60 (20.0)
2 60 42 (12.4) 60 (20.0)
Education level
Junior high 17 (5.0) 1(0.3) 13.311""
school
High school 63 (18.6) 52 (17.3)
Bachelor’'s 212 (62.7) 202 (67.3)
Master’s or 46 (13.6) 45 (15.0)
above
Occupation
Student 13(3.8) 18(6.0) 44671
Homemaker 10 (3.0) 44 (14.7)
Office worker 166 (49.1) 134 (44.7)
Public official 18 (5.3) 9(3.0)
Self-employed 23 (6.8) 27 (9.0)
Specialized 23 (6.8) 26 (8.7)
worker
Service industry 30 (8.9) 22 (7.3)
Production 7(21) 2(0.7)
worker
Other 48 (14.2) 18 (6.0)
n (%)
P <0.001.
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Chinese sample showed natural variation across groups,
while the Korean sample displayed equal proportions
by design, as quota sampling was applied. In both coun-
tries, most respondents held a bachelor’s degree (64.9%
in Korea, 62.7% in China). Regarding occupation, office
workers were the largest group in both samples, with
homemakers accounting for a higher proportion in Ko-
rea (14.7%) than in China (3.0%) (Table 1).

2. Common method bias

To minimize measurement bias, we applied proce-
dural and statistical controls [45]. Procedural controls
included adapting and testing questionnaire items,
refining ambiguous terms, and considering respondent
characteristics. Additionally, Harman'’s single-factor
test showed the first factor explained less than 50% of
variance, indicating no significant common method
bias. Following Kock’s [47] guideline, full collinearity
tests yielded variance inflation factor (VIF) values rang-
ing from 1.531 to 2.520 in the Chinese sample and from
1.366 to 2.901 in the South Korean sample, all below the
3.3 threshold. Thus, common method bias was unlikely
to affect this study.

3. Measurement invariance analysis

In this study, all samples were measured using identi-
cal items and processed following the same analytical
procedures, thereby establishing configural invariance.
A permutation-based approach was employed to assess
compositional invariance by comparing composite
score correlations with the 5% quantile of the empirical
distribution. The results consistently showed that, for
all constructs, the original correlations exceeded the
corresponding threshold values, supporting composi-
tional invariance across the Chinese and South Korean
samples. Further permutation tests of equality of means
and variances did not provide support for full measure-
ment invariance; however, partial measurement invari-
ance was established, which is sufficient for meaningful
cross-national comparison of structural path differenc-
es. Given that the primary objective of this study lies in
comparative analysis rather than pooled estimation, the
absence of full invariance does not undermine the va-
lidity of the subsequent analyses.
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4. Measurement model analysis

Table 2 shows the assessment of measurement quality
involved examining internal consistency via Cronbach'’s
alpha and composite reliability, both of which sur-
passed the 0.70 guideline. In addition, evidence of con-
vergent validity was provided, as the extracted variance
for each construct exceeded 0.50, and all indicators
loaded strongly on their intended factors.

To assess discriminant validity, we applied the hetero-
trait-monotrait (HTMT) ratio and the Fornell-Larcker
criterion. As shown in Table 3, the square roots of aver-
age variance extracted exceeded inter-construct correla-
tions. Table 4 indicates that most HTMTs met the 0.85
and 0.90 criteria, except for satisfaction-confirmation in
the Chinese sample and satisfaction-confirmation and
satisfaction-attitude in the South Korean sample.

Following the recommendations of Henseler et al.
[46] and Rippé et al. [48], we did not rely solely on
fixed HTMT thresholds. Instead, we conducted a boot-
strap-based HTMT inference test to statistically assess
discriminant validity in Table 5. The confidence inter-
vals of the HTMT values did not include the value of 1,
allowing rejection of the null hypothesis of a lack of dis-
criminant validity. Taken together, these results indicate
that adequate discriminant validity was established.

5. Structural model analysis

Herein, VIF for both the Chinese and South Korean
samples were below 3, signifying the absence of multi-
collinearity. Subsequently, we used the PLS algorithm to
derive the path coefficients and applied the bootstrap-
ping method with 5,000 resampling iterations to obtain
their significance. Table 6 and Fig. 2 summarize the path
validation results for the Chinese and South Korean
samples. In the Chinese sample, the hypothesized link
between satisfaction and CI (H2) was not supported,
whereas in the South Korean sample, all hypotheses
(H1-H10) were validated.

Table 7 presents the results concerning the model’s
predictive capability. In both the Chinese (56.6%) and
South Korean (51.7%) samples, over 50% of the variance
in OGS’s CI was validated. Furthermore, the results of
the blindfolding procedure indicated that Q* was greater
than 0 for each group. Consequently, the model exhib-
ited predictive relevance for the Chinese and South Ko-
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Table 2. Reliability and convergent validity of measurement model

Chinese sample

South Korean sample

ftem Outer loading Cronbach’s a CR Outer loading Cronbach’s a CR AVE
ATT
ATT1 0.823 0.848 0.898 0.687 0.843 0.822 0.882 0.653
ATT2 0.868 0.842
ATT3 0.815 0.750
ATT4 0.809 0.792
Cl
Cl1 0.847 0.749 0.879 0.709 0.869 0.833 0.900 0.750
Cl2 0.836 0.823
CI3 0.842 0.904
CON
CON1 0.830 0.801 0.883 0.912 0.875 0.923 0.800
CON2 0.855 0.883
CON3 0.852 0.888
PEOU
PEOU1 0.758 0.757 0.846 0.578 0.740 0.739 0.836 0.562
PEOU2 0.749 0.659
PEOU3 0.755 0.805
PEOU4 0.778 0.787
PU
PU1 0.755 0.790 0.864 0.615 0.728 0.774 0.856 0.602
PU2 0.712 0.610
PU3 0.840 0.870
PU4 0.824 0.864
SAT
SAT1 0.826 0.875 0.914 0.881 0.893 0.925 0.756
SAT2 0.849 0.864
SAT3 0.881 0.878
SAT4 0.854 0.856

CR, composite reliability; AVE, average variance extracted; ATT, attitude; Cl, continuance intention; CON, confirmation; PEOU, perceived ease of use;

PU, perceived usefulness; SAT, satisfaction.

rean samples. Moreover, the f* for each group surpassed
the minimum threshold of 0.02.

6. Multi-group analysis

The MGA results (Table 8) revealed significant cross-na-
tional variations between Chinese and South Korean
consumers. Specifically, Chinese consumers exhibited
a significantly stronger path coefficient for the relation-
ship between PEOU and PU, suggesting they are more
sensitive to functional ease of use. In contrast, South
Korean consumers demonstrated significantly stronger
effects in the affective and evaluative stages, the impact
of Confirmation on Satisfaction and Satisfaction on CI
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were both notably higher than those of their Chinese
counterparts. No statistically significant differences
were observed for the remaining structural paths.

DISCUSSION

This study examined CI in OGS, a context characterized
by frequent consumption, product perishability, and
limited sensory cues in the online environment. Beyond
these retail characteristics, OGS also plays an increas-
ingly important role in household food provisioning and
digital food distribution systems. Drawing on the TCT,
we compared consumers in China and South Korea and
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found that, while the overall model exhibited strong

Table 4. Heterotrait—-Monotrait ratio results

explanatory power, notable cross-national differences Construct ATT  Cl CON PEOU PU  SAT
emerged in the relative importance of key post-adop- Chinese sample
tion mechanisms. ATT
These differences should be interpreted in light of cl 0.879
. CON 0.819 0.751
broader market contexts rather than attributed to any
. . . . PEOU 0.795 0.715 0.821
single factor. Although China and South Korea differ in PU 0.810 0.798 0.735 0.852
multiple macro-level aspects, including cultural and SAT 0.840 0.719 0940 0.772 0.741
institutional settings, the use of a unified theoretical South Korean sample
framework and partial measurement invariance testing ATT
allows this study to focus on how post-adoption mech- cl 0.795
CON 0.832 0.721
PEOU 0.716 0.568 0.644
Table 3. Fornell-Larcker criterion results PU 0.788 0.714 0.671 0.674
Construct ATT  Cl CON PEOU PU  SAT SAT 0.907 0.754 0.966 0.630 0.725
Chinese sample SAT 0.782 0.656 0.856 0.511 0.612 0.870
ATT 0.829 ATT, attitude; Cl, continuance intention; CON, confirmation; PEOU, per-
Cl 0.722 0.842 ceived ease of use; PU, perceived usefulness; SAT, satisfaction.
CON 0.678 0.601 0.845
PEOU 0.640 0.557 0.639 0.760
PU 0.665 0.633 0.589 0.666 0.784 Table 5. HTMT inference based on bootstrapped confidence
South Korean sample intervals
ATT 0.808 Ratio  Lower limit Upper limit H1
Cl 0.666 0.866 Chinese sample
CON 0.711 0.623 0.895 SAT < CON 0.940 0.887 0.991  Accepted
PEOU 0.562 0.452 0.517 0.750 South Korean sample
PU 0.644 0.588 0.562 0.508 0.776 SAT < ATT 0.907 0.856 0.959  Accepted
SAT 0.782 0.656 0.856 0.511 0.612 0.870 SAT < CON 0.966 0.931 0.998  Accepted
The diagonal is the square root of AVE. HO, HTMT = 1; H1, HTMT < 1. If HO holds indicates a lack of discrimi-
ATT, attitude; Cl, continuance intention; CON, confirmation; PEOU, per- nant validity.

ceived ease of use; PU, perceived usefulness; SAT, satisfaction.

ATT, attitude; CON, confirmation; SAT, satisfaction.

CN 0.648"™
_ KR 0.748"* S
Confirmation Satisfaction
. CN 0.086
KR 0.409*** < .
Gi:@' KR 0.568"**
Perceived CN 0.254"™ Continuance
usefulness KR 0.218™* intention
QG
o
CN 0.490"" @Q &
KR 0.296"" N
* CN 0.490"*
KR 0.301***
Perceived .
ease of use CN 0.179* Attitude
KR 0.164*

Fig. 2. Path coefficients by country. CN, Chinese sample; KR, South Korean sample. P < 0.01, *""P < 0.001.
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Table 6. Hypothesis testing of structural model

Chinese sample

South Korean sample

Hypothesis B t-value i Remark B t-value f Remark
H1 ATT - Cl 0.490 7773 0.220 S 0.301 3727 0.065 S
H2 SAT - CI 0.086 1.464 0.008 NS 0.287 3.524™" 0.063 S
H3 SAT — ATT 0.446 9.233™" 0.278 S 0.568 12,781 0.565 S
H4 PU - Cl 0.254 4.853"" 0.077 S 0.218 37217 0.055 S
H5 PU — ATT 0.270 3.9477 0.094 S 0.212 4.629" 0.079 S
H6 PU — SAT 0.236 5.462""" 0.105 S 0.192 4967 0.104 S
H7 PEOU — ATT 0.179 2.763" 0.040 S 0.164 3.370™" 0.056 S
H8 PEOU — PU 0.490 8.799™ 0.277 S 0.296 4228 0.104 S
H9 CON — SAT 0.648 17.174™" 0.797 S 0.748 23.207" 1.578 S
H10 CON — PU 0.276 44747 0.088 S 0.409 6.258™" 0.197 S

ATT, attitude; Cl, continuance intention; CON, confirmation; PEOU, perceived ease of use; PU, perceived usefulness; SAT, satisfaction; S, significant;

NS, not significant.
"P<0.01.""P<0.001.

Table 7. Predictive ability of structural model

Table 8. Path differences of structural model

Chinese sample South Korean sample

Construct R 0 R? 02

ATT 0.619 0.524 0.673 0.550
Cl 0.566 0.400 0.517 0.402
PU 0.488 0.479 0.380 0.367
SAT 0.656 0.637 0.758 0.737

ATT, attitude; Cl, continuance intention; PU, perceived usefulness; SAT,
satisfaction.

anisms such as satisfaction and attitude vary in salience
across contexts. In the context of food acquisition, such
mechanisms influence whether digital grocery plat-
forms become embedded in consumers’ routine food
procurement practices.

For the South Korean consumers, CI was strongly in-
fluenced by PU, satisfaction, and attitude. Shoppers who
perceived OGS as useful, felt satisfied with prior expe-
riences, and held positive attitudes were more likely to
continue using it, confirming the central role of satisfac-
tion in maintaining CI [19, 49, 50]. In the context of food
provisioning, satisfaction reflects whether consumers
successfully obtain fresh and diverse products within
expected timeframes, which is critical for maintaining
stable food access through online channels. In China,
however, satisfaction from a single transaction showed
little impact on continuance. Instead, enduring atti-
tudes toward OGS proved to be the strongest predictor,
suggesting that Chinese shoppers place greater weight
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Path coefficients-diff

Hypothesis P-value of difference

(CN-KR)
HLATT —Cl 0.189 0.063
H2 SAT - Cl -0.201 0.046
H3 SAT — ATT -0.122 0.062
H4 PU - Cl 0.036 0.643
H5 PU — ATT 0.058 0.481
H6 PU — SAT 0.044 0.449
H7 PEOU — ATT 0.016 0.842
H8 PEOU — PU 0.193 0.024
H9 CON — SAT -0.100 0.047
H10 CON - PU -0.133 0.140

CN, Chinese sample; KR, South Korean sample; ATT, attitude; Cl, con-
tinuance intention; CON, confirmation; PEOU, perceived ease of use;
PU, perceived usefulness; SAT, satisfaction.

on stable beliefs and accumulated confidence than on
short-term satisfaction. This is consistent with Fishbein
& Ajzen’s [51] view that intentions rely on beliefs and
feelings that remain consistent over time. Such stable
attitudes may facilitate the habitual incorporation of
online grocery platforms into long-term household food
procurement strategies.

Attitude was consistently shaped by PEOU, PU, and
satisfaction across both countries. PEOU reduced cog-
nitive effort and time costs [52], reinforcing positive
attitudes. Lower cognitive and time burdens may also
enable consumers to secure daily food supplies more ef-
ficiently, particularly under time or mobility constraints.

https://doi.org/10.5720/kjcn.2026.00017
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Similarly, Mirhoseini et al. [53] showed that when con-
sumers perceive OGS as less demanding, they are more
willing to adopt it. Furthermore, our data confirmed
that satisfaction played a substantial role; repeated posi-
tive experiences fostered more favorable overall evalua-
tions [54]. Satisfaction was largely driven by consumers’
needs being met and expectations being confirmed
[55]. Confirmation of expectations proved even more
influential than usefulness [26], with a stronger effect in
South Korea than in China. Because confirmation re-
flected the most recent experience, satisfaction tended
to be transient. In contexts where satisfaction strongly
drives CI, like in Korea, consumer CI may be unstable
unless expectations are continuously fulfilled. From
a food system perspective, such instability may affect
the reliability of digital food access if performance ex-
pectations are not consistently met. PU was shaped by
both PEOU and confirmation and emerged as the most
important determinant of attitude and continuance.
Additionally, when OGS provided benefits such as con-
venience, variety, and competitive prices, consumers
were willing to tolerate minor usability issues, echoing
Bridges & Florsheim [56]. Greater product variety avail-
able through online platforms may expand consumers’
access to diverse food categories, which has potential
implications for dietary diversity and food accessibili-
ty. Notably, PEOU had a greater effect on PU in China,
highlighting the importance of simplicity and intuitive
design.

These findings offer several theoretical contributions.
By examining OGS, a product category heavily reliant
on sensory input, this study extends the scope of contin-
uance research [57]. Despite increased attention to on-
line shopping, the specific case of groceries has received
limited focus. Our results showed that TCT is well suited
to this domain. Moreover, we contribute to ongoing de-
bates about the relationship between satisfaction and
attitude [54, 58], providing evidence that satisfaction in
the post-adoption stage primarily reinforces attitude.
Cross-national comparisons further reveal that market
context moderates TCT pathways: South Korea OGS
market depends on immediate satisfaction, whereas
China market relies more on long-term attitudes [34,
59]. Importantly, by situating OGS within the broad-
er digital transformation of food systems, this study

https://doi.org/10.5720/kjcn.2026.00017

links CI to the stability of food acquisition channels.
Sustained engagement with OGS may reduce spatial
and temporal barriers to food access and therefore rep-
resents a behavioral prerequisite for stable digital food
availability at the household level.

From a practical perspective, strategies should reflect
market conditions. In South Korea, where CI is highly
satisfaction-driven, firms should focus on consistently
meeting expectations through reliable delivery, respon-
sive service, and active customer engagement. Ensuring
product freshness, delivery punctuality, and transparent
food information is particularly critical to maintain-
ing trust in digital food supply channels. Conversely,
in China, where attitudes are more decisive, retailers
should emphasize user-friendly platforms, intuitive
navigation, and support services to strengthen consum-
er confidence. Across markets, improving PU remains
essential. Investments in features such as high-quality
visuals, efficient search tools, and broad product assort-
ments are likely to enhance perceptions of value and
encourage long-term engagement [60]. In the longer
term, strengthening these mechanisms may contribute
to more inclusive and resilient digital food environ-
ments, particularly as online grocery channels become
integrated into national food distribution systems. Ad-
ditionally, enhancing efficiency and usefulness may be
especially critical to sustain global OGS adoption for
cross-border e-commerce.

Limitations

Consideration of certain limitations is necessary when
interpreting the findings. First, almost everyone can
be seen as potential consumers of grocery products
such as food, which are considered consumer staples.
Although our sample size is much larger than the mini-
mum threshold recommended, future research should
utilize larger-scale surveys. Second, this research does
not explore structures other than technological factors.
It overlooks some of the impact of intrinsic motivation-
al factors that may extend beyond technical features.
Accordingly, future research should apply more the-
oretical structures to enhance the understanding of
CI. Finally, our sample primarily includes consumers
in China and South Korea. Although market maturity
provides a useful contextual lens for comparison, future
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research should further disentangle its effects from oth-
er country-level characteristics by incorporating addi-
tional countries or longitudinal research designs. Future
research should explore regions with greater cultural
differences, such as comparing developed countries in
Europe or America with the Asian market, to enhance
our discussion.

Conclusion

Our analysis shows that PU and attitude significantly
predicted CI in both South Korea and China, whereas
the effect of satisfaction differed across the two contexts.
Satisfaction and usefulness reflect consumers’ evalua-
tions of service performance, while attitude captures a
more enduring favorability toward OGS. Among these
factors, attitude exhibited the strongest association with
CI, indicating its central role in sustaining continued
use. Overall, these findings provide support for the ap-
plicability of the TCT in explaining OGS behavior across
different market contexts, while also highlighting con-
text-specific variation in the role of satisfaction. From a
practical perspective, retailers may benefit from strate-
gies that strengthen positive consumer attitudes, such
as improving convenience, service reliability, and plat-
form compatibility, to support sustained engagement
with OGS.
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A cross-national study of online grocery continuance

APPENDIX

Construct and indicators
Attitude
OGS would be a good idea
OGS would be a wise idea
| like the idea of using OGS
Satisfaction
My overall experience with OGS was: very satisfied
My overall experience with OGS was: very pleased
My overall experience with OGS was: very contented
My overall experience with OGS was: absolutely delighted
Continuance intention
| intend to continue using OGS rather than discontinue its use
My intentions are to continue using OGS than use any alternative means
If I could, | would like to continue using OGS as much as possible
Usefulness

Using the OGS improves my performance in my shopping
Using the OGS improves my productivity in my shopping
Using the OGS enhances my effectiveness in my shopping
| find the OGS to be useful in my shopping

Ease of use
My interaction with the OGS is clear and understandable
Interaction with the OGS does not require a lot of my mental effort
| find it easy to get the OGS to do what | want it to do
| find the OGS to be easy to use

Confirmation
My experience with using OGS was better than what | expected.
The service level provide by OGS was better than what | expected.
Overall, most of my expectations from using OGS were confirmed

OGS, online grocery shopping.

https://doi.org/10.5720/kjcn.2026.00017 63



Korean ] Community Nutr. 2026 Feb;31(1):64-74

https://doi.org/10.5720/kjcn.2025.00325
eISSN 2951-3146

KJICN&

Research Article

Korean Journal of Community Nutrition

Association between number of teeth and
oxidative balance score in Korean adults:
a population-based study

Jung-Eun Park’

Professor, Department of Dental Hygiene, College of Health Science, Dankook University,
Cheonan, Korea

Received: October 31,2025
Revised: December 5, 2025
Accepted: January 28,2026

tCorresponding author:

Jung-Eun Park

Department of Dental Hygiene,
College of Health Science, Dankook
University, 119 Dandae-to,
Dongnam-gu, Cheonan 31116, Korea
Tel: +82-41-550-1494

Fax: +82-41-550-1494

Email: jepark@dankook.ac.kr

© 2026 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.

64

Objectives: This study aimed to evaluate the relationship between oxidative balance score
(OBS), a metric indicating an individual’s oxidative balance status, and the number of teeth
in a sample of Korean adults.

Methods: This cross-sectional study included 13,199 adults aged 19 and older who partic-
ipated in a health survey and oral examination. Subsequent to the adjustment for con-
founding factors, a logistic regression analysis was employed to evaluate the probability of
a subject belonging to a number of teeth category based on OBS level.

Results: In the group with OBS level T2, the likelihood of having NT1 (0O-10 teeth) was
found to be significant adjusted for all variables (odds ratios: 1.51, 95% confidence inter-
vals: 1.195-1.908). In the multinomial model, a significant association was observed for
the NT1 category, whereas no significant association was found for the NT2 (11-20 teeth)
category after adjustment.

Conclusion: In the group with OBS level T2, the likelihood of having NT1 (0O-10 teeth) was
found to be significant. As this study examines cross-sectional associations, the necessity
of conducting longitudinal research as subsequent studies is evident to ascertain the exis-
tence of causality.

Keywords: oxidative balance score; oral health; Korea National Health and Nutrition Exam-
ination Survey; tooth loss

INTRODUCTION

The oxidative balance score (OBS) is a comprehensive indicator of an individual’s
oxidative balance status, and it is evaluated based on various dietary and lifestyle
factors [1-3]. An individual’s diet, physical activity, and health-related behaviors
collectively influence their level of oxidative stress. Many studies have reported
an association between systemic diseases and OBS, including dietary intake and
lifestyle behaviors, in various conditions such as periodontitis [4, 5], hearing loss
and tinnitus [3], gastrointestinal cancers [6], and cardiovascular diseases [7].

An examination of the effects on oral tissues during the oxidation process,
when molecular oxygen is reduced to water, reveals the release of a large amount
of free energy. This free energy has the potential to induce free radicals and re-
active oxygen species (ROS). In this instance, oxidative stress, stemming from an
imbalance between free radicals and ROS, is identified as a primary contributor
to oral inflammatory diseases and dental caries [8]. In particular, related system-
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atic literature reviews and meta-analysis studies have
indicated a significant association between periodonti-
tis and local oxidative stress. These results suggest that
oxidative stress may be involved in the development
and progression of chronic periodontitis [9]. Further-
more, oxidative stress has been reported to be involved
in the onset and progression of diseases mediated by
dental biofilm, such as dental caries [10].

Consequently, oxidative stress can serve as a risk fac-
tor for major oral diseases and potentially contribute to
tooth loss, depending on the condition and prognosis of
the oral disease.

Research on the relationship between OBS and peri-
odontitis has been conducted both nationally and inter-
nationally [4, 5]. However, to the best of our knowledge,
no study has yet demonstrated a relationship between
number of teeth and OBS using large-scale national
data. The number of remaining teeth is an objective
indicator of the oral condition of an individual and a
factor that can reflect the deterioration of oral health or
cumulative exposure to systemic diseases over time [11,
12]. Therefore, determining the OBS of individuals, as
well as the number of teeth, which is a cumulative oral
indicator is essential.

This study aimed to evaluate the relationship between
number of teeth and OBS among Korean adults using
nationally representative data from the Korea National
Health and Nutrition Examination Survey (KNHANES
7th, 2016-2018). We hypothesized that a correlation
would exist between the number of teeth and OBS even
after controlling for major confounding factors.

METHODS

Ethics statement

The first and second years (2016-2017) of the 7th KN-
HANES were exempted from review by the Institutional
Review Board (IRB) of the Korea Disease Control and Pre-
vention Agency, as they constitute research directly con-
ducted by the state for public welfare under the Bioethics
and Safety Act. The third year (2018) was subject to IRB re-
view considering the collection of human-derived materi-
als and the provision of raw data to third parties (IRB No.
2018-01-03-P-A).

https://doi.org/10.5720/kjcn.2025.00325

1. Study design

This study was conducted as a cross-sectional study
using data from the 7th KNHANES (2016-2018) [13]
and, reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) statement (https://www.strobe-statement.
org/).

2. Study participants

The data used in this study were obtained from the 7th
KNHANES, a nationally representative cross-sectional
survey conducted between 2016 and 2018. KNHANES
data are publicly available [13], and the study partici-
pants were selected using a complex sample design with
proportional allocation and systematic sampling ap-
plied in stages. The requirement for informed consent
was waived because the study utilized data were already
accessible to the public. The oral examination data
of the study participants collected during the health
screening survey were utilized. The total number of in-
dividuals selected for the study was 13,199, out of a total
sample of 16,489 individuals. The discrepancy in overall
frequency of the research results was due to missing val-
ues.

3. Number of teeth

The standardized oral examination in the KNHANES
was performed by dentists with extensive training.
The methods used to ensure the reliability of the oral
examination included training using dental models,
education for calibration, web-based photo instruction,
simulation of oral health examination with human par-
ticipants, field instruction, and reproducing examina-
tions. The number of remaining teeth was calculated by
summing the number of teeth in the anterior region—
comprising the central incisor, lateral incisor, and ca-
nine, each with four surfaces (buccal, distal, mesial,
and lingual)—and the posterior region—comprising
the first premolar, second premolar, first molar, and
second molar, each with five surfaces (buccal, distal, oc-
clusal, mesial, and lingual). Missing teeth and wisdom
teeth were excluded from the calculation. The number
of teeth in the study participants was categorized into
three groups: NT1 (0-10 teeth), NT2 (11-20 teeth), and
NT3 (21-28 teeth) [14].
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4. Oxidative balance score

OBS components were categorized as follows based on
previous research: five types of antioxidants (physical
activity, n-3 fatty acids, vitamin C, retinol, p-carotene)
and five types of pro-oxidants (obesity, alcohol, smok-
ing, n-6 fatty acids, and polyunsaturated fatty acids [PU-
FAs]) [4, 5, 15, 16]. Dietary intake was assessed using the
24-hour recall method, wherein trained interviewers
documented dietary information. Furthermore, data
concerning lifestyle habits were collected via question-
naires completed by the study participants.

Physical activity scores were calculated using the met-
abolic equivalent of task (MET; MET-min/week). The
scores for high-intensity physical activities, exercises,
sports, and leisure activities (8.0 x min x day); moder-
ate-intensity physical activities, exercises, sports, and
leisure activities (4.0 x min x day); and walking (3.3 x
min x day) were summed and categorized into tertiles
[17]. The nutrient intake scores for the six nutrients were
categorized into tertiles based on the minimum and
maximum values. Alcohol consumption data were clas-
sified as < 1 drink per month (3), 1-4 drinks per month
(2), or = 2 drinks per week (1). Smoking data were clas-
sified as non-smoker (3), occasional smoker (2), or daily
smokers (1). Body mass index (BMI) data were classi-
fied as normal weight (18.5-22.9 kg/m®) (3), overweight
(23-24.9 kg/m?®) (2), or obese (> 25 kg/m?) (1). Each an-
tioxidant and pro-oxidant was scored from 1 to 3 points,
ranging from the lowest tertile to the highest tertile, with
30 points being the maximum score. Higher scores indi-
cated greater antioxidant effects. This study categorized
the OBS into tertiles based on the lowest and highest
scores.

5. Covariates

Covariates were reclassified as follows for the purpose
of analysis. The demographic factors considered includ-
ed gender, age, household income, and education. The
covariates applied in this study were selected based on
prior research as key factors associated with oral health
and OBS levels [5].

Age was categorized into 19-29, 30-39, 40-49, 50-59,
and > 60 years. Household income was classified as <
25% (the lowest quartile group), 25%-49%, 50%-74%,
and 75%-100% (the highest quartile group). It was sub-
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sequently categorized into upper, middle (upper-mid-
dle, lower-middle), and lower levels. Education was
categorized as primary school or below, middle school,
high school, and college or above.

The general health variables considered included
hypertension, diabetes, and tooth brushing frequency
per day. Hypertension was classified as hypertension,
pre-hypertension, or normal [18]. Hypertension was
defined as a systolic blood pressure of 140 mmHg or
higher, diastolic blood pressure of 90 mmHg or higher,
or taking antihypertensive medication. Pre-hyperten-
sion was defined as a systolic blood pressure of 120
mmHg or higher but lower than 140 mmHg and diastol-
ic blood pressure of 80 mmHg or higher but lower than
90 mmHg. The rest were defined as normal.

Diabetes was classified into diabetes, pre-diabetes,
and normal [19]. Diabetes was defined as having a fast-
ing blood glucose level of 126 mg/dL or higher, having
received a diagnosis from a physician, or being on oral
hypoglycemic agents or insulin injections. Pre-diabetes
was defined as a fasting blood glucose level of 100 mg/dL
or higher but lower than 126 mg/dL, with the rest classi-
fied as normal.

Finally, tooth brushing frequency per day was catego-
rized as once or less, or twice or more.

6. Statistical analysis
KNHANES data were collected using a complex sample
design method. A complex sample analysis was per-
formed after applying weights, stratification variables
(kstrata), and survey units (psu). The number of teeth
according to the general characteristics of the study par-
ticipants was subjected to a chi-squared test. The mean
scores for each OBS item according to the categories
of the number of teeth were analyzed using analysis of
variance in a complex sampling general linear model.
To determine the relationship between OBS and num-
ber of teeth, the multivariate logistic regression model
was adjusted stepwise for confounding variables. Model
1 was an unadjusted model, while Model 2 was adjusted
for demographic factors including gender, age, house-
hold income, and education. Model 3 was additionally
adjusted for hypertension, diabetes, and tooth brushing
frequency per day from Model 2.

The analysis results are presented as odds ratios (OR)

https://doi.org/10.5720/kjcn.2025.00325
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and 95% confidence intervals (CI). All statistical analy-
ses conducted in this study were performed using IBM
SPSS Statistics for Windows, version 28.0 (IBM Corp.),
and significance testing was based on a Type I error lev-

el of 0.05.

RESULTS

1. Number of teeth by general characteristics

Table 1 shows the number of teeth by the general char-
acteristics of the study participants. In the NT1 (0-10
teeth) group, women (50.9%) outnumbered men by a
slight margin (P < 0.001). The group was associated with
advanced age, low household income, low education

Table 1. Number of teeth by the general characteristics of the study participants

Number of teeth 1

Characteristics NT1 (0-10) NT2 (11-20) NT3 (21.28) P-value
Gender (n = 13,199)
Men 555 (49.1) 560 (44.7) 4,678 (41.5) <0.001
Women 570 (50.9) 702 (55.3) 6,134 (58.5)
Age (year) (n = 13,199)
19-29 0(0.0) 3(0.2) 1,559 (15.1) <0.001
30-39 3(0.3) 12 (1.0) 2,087 (18.7)
40-49 9 (0.6) 42 (3.3) 2,368 (21.1)
50-59 65 (5.7) 206 (17.3) 2,222 (21.6)
260 1,048 (93.4) 999 (78.2) 2,576 (23.6)
Household income (n = 13,161)
Lower 630 (54.5) 527 (40.3) 1,484 (13.8) <0.001
Median 404 (37.4) 573 (46.8) 5,834 (53.4)
Upper 82 (8.0) 160 (13.0) 3,467 (32.8)
Education (n = 12,566)
< Primary school 664 (63.7) 598 (47.4) 1,367 (12.9) <0.001
Middle school 142 (14.3) 196 (17.0) 895 (8.8)
High school 162 (16.3) 258 (24.2) 3,608 (35.3)
> College 9 (5.7) 128 (11.4) 4,489 (43.0)
Hypertension (n = 13,169)
Hypertension 702 (62.9) 714 (56.9) 2,854 (25.7) <0.001
Pre-hypertension 230 (19.7) 277 (21.3) 2,687 (25.1)
Normal 187 (17.4) 268 (21.8) 5,250 (49.1)
Diabetes (n = 12,384)
Diabetes 279 (27.2) 305 (26.0) 1,006 (9.4) <0.001
Pre-diabetes 285 (29.4) 335 (29.9) 2,342 (22.4)
Normal 400 (43.4) 513 (44.1) 6,919 (68.2)
Tooth brushing (times/day) (n = 12,759)
<1 244 (26.4) 170 (13.2) 778 (6.8) <0.001
22 670 (73.6) 1,033 (86.8) 9,864 (93.2)
OBS (n = 13,199)
T1 72 (9.3) 97 (11.7) 1,305 (12.5) <0.001
T2 373 (35.5) 309 (29.5) 2,734 (24.0)
T3 584 (55.2) 573 (58.8) 7,152 (63.5)
n (weighted %).

OBS, oxidative balance score.

YP-value was calculated by complex sample chi-square test.
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level, hypertension, and brushing teeth once or less per
day (P < 0.001). Furthermore, the highest percentage of
OBS T3 was observed in the NT3 (21-28 teeth) group at
63.5% (P < 0.001).

2. Oxidative balance score by general characteristics
Table 2 shows the OBS by the general characteristics
of the study participants. In the T3 group, women over
men, advanced age, higher household income, college
graduates or higher, normal blood pressure, and non-di-
abetics were more likely to be represented (P < 0.001).

3. Detailed items of oxidative balance score by number
of teeth

Table 3 shows the mean OBS by the number of teeth.
Total MET, n-3 fatty acids, vitamin C, retinol, and p-car-
otene, belonging to the antioxidant group in OBS, were
significantly higher in the NT3 (21-28 teeth) group (P
< 0.001). However, in the pro-oxidants group, variables
such as alcohol, n-6 fatty acids, and PUFAs, excluding
BMI, showed higher oxidative promotion scores for
pro-oxidants in the NT3 (21-28 teeth) group (P < 0.001).

Table 2. OBS levels by the general characteristics of the study participants

o 0OBS )
Characteristics P-value
T1 T2 T3
Gender (n = 13,199)
Men 763 (47.5) 1,114 (32.6) 3,916 (45.5) <0.001
Women 711 (52.5) 2,302 (67.4) 4,393 (54.5)
Age (year) (n = 13,199)
19-29 243 (16.8) 356 (11.5) 963 (11.9) <0.001
30-39 261 (16.2) 478 (13.5) 1,363 (16.2)
40-49 285 (17.0) 546 (15.7) 1,588 (18.7)
50-59 311 (22.5) 614 (19.2) 1.568 (19.6)
> 60 374 (27.6) 1,422 (40.1) 2,827 (33.6)
Household income (n = 13,161)
Lower 241 (17.1) 854 (24.9) 1,546 (18.0) <0.001
Median 768 (52.3) 1.711 (50.5) 4,332 (51.6)
Upper 450 (30.6) 838 (24.6) 2,421 (30.3)
Education (n = 12,566)
< Primary school 210 (16.4) 946 (28.3) 1,473 (17.6) <0.001
Middle school 120 (10.7) 310 (9.8) 803 (10.0)
High school 485 (35.0) 891 (28.6) 2,652 (33.9)
2 College 529 (37.8) 1,058 (33.2) 3,089 (38.5)
Hypertension (n = 13,169)
Hypertension 442 (30.9) 1,308 (37.0) 2,520 (29.8) <0.001
Pre-hypertension 395 (26.4) 845 (25.6) 1,954 (23.4)
Normal 627 (42.7) 1,248 (37.4) 3,830 (46.8)
Diabetes (n = 12,384)
Diabetes 171 (13.5) 488 (14.4) 931 (11.3) <0.001
Pre-diabetes 352 (24.4) 792 (24.6) 1,818 (23.1)
Normal 814 (62.1) 1,885 (61.0) 5,133 (65.7)
Tooth brushing (times/day) (n = 12,759)
<1 132 (8.8) 338 (9.9) 722 (8.4) 0.068
>2 1,279 (91.2) 2,888 (90.1) 7,400 (91.6)
n (weighted %).

OBS, oxidative balance score.
YP-value was calculated by complex sample chi-square test.
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Table 3. Detailed items average of OBS by number of teeth

Number of teeth

Characteristics P-value®
NT1 (0-10) NT2 (11-20) NT3 (21-28)
Antioxidants
Total MET 306.22 +£23.18 467.67 +27.31 726.86 + 14.83 <0.001
n-3 fatty acids (g) 1.34 £ 0.06 1.65 £ 0.07 1.91+0.02 <0.001
Vitamin C (mg) 46.72 £2.42 53.52 +2.10 63.72 +1.02 <0.001
Retinol (ug) 68.41 + 6.66 103.83 £ 15.23 149.57 + 4.82 <0.001
[-carotene (ug) 2,229.38 + 100.19 2,630.90 + 103.66 2,793.91 + 53.32 <0.001
Pro-oxidants
Alcohol” 2.22 +0.03 2.23+0.03 2.14 + 0.00 0.003
Smoking” 2.20+0.05 2.20 +0.04 2.13 £0.02 0.221
BMI" 2.03 +0.03 1.90 £ 0.03 2.07 £0.01 <0.001
n-6 fatty acids (g) 5.58 + 0.22 6.97 £ 0.22 9.79 +0.10 <0.001
PUFA (g) 6.93 +0.27 8.62 + 0.26 11.72 £0.12 <0.001
Mean + SE.

OBS, oxidative balance score; MET, metabolic equivalent of task; BMI, body mass index; PUFA, polyunsaturated fatty acid.
Maximum value (score 3): alcohol: less than 1 drink per month, smoking: non-smoker, BMI: normal weight (18.5-22.9kg/m>).
Ip.value was calculated by analysis of variance (ANOVA) in a complex sampling general linear model.

4. Distribution of oxidative balance score categories
according to sociodemographic and health-related
characteristics

Table 4 presents the likelihood of being classified into
the lower (T1) or intermediate (T2) OBS categories ac-
cording to sociodemographic and health-related char-
acteristics. The distribution of OBS exhibited disparities
in accordance with the participants’ sociodemographic
and health-related characteristics. Household income
(lower) and education (< primary school) levels were
significantly associated with belonging to OBS T2 (OR:
1.70, 95% CI: 1.482-1.951, OR: 1.86, 95% CI: 1.642-2.112,
respectively). Additionally, health-related characteris-
tics such as hypertension, diabetes, and < 1 daily tooth-
brushing were associated with a higher likelihood of
belonging to OBS T2 (OR: 1.55, 95% CI: 1.392-1.733, OR:
1.37,95% CI: 1.190-1.585, OR: 1.20, 95% CI: 1.025-1.421,
respectively).

5. Relationship between number of teeth and oxidative
balance score

Table 5 shows the likelihood of belonging to lower
tooth count categories according to OBS levels. In the
group with OBS level T2, the likelihood of having NT1
teeth (0-10) was found to be significant (OR: 1.65, 95%
CI: 1.378-1.989). Model 2, adjusted for demographic
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variables, yielded a significant result (OR: 1.48, 95% CI:
1.205-1.831), as did Model 3, adjusted for all variables
(OR: 1.51, 95% CI: 1.195-1.908). In the multinomial
model, a significant association was observed for the
NT1 category, whereas no significant association was
found for the NT2 category after adjustment.

DISCUSSION

This study used raw data from the 7th KNHANES, repre-
sentative of Korean adults, for the analysis to determine
the association between number of teeth and OBS. A
significant association was identified between number
of teeth and OBS in the study involving 13,199 study
participants. In the group with OBS as T2, the likeli-
hood of belonging to tooth count NT1 (0-10 teeth) was
found to be OR: 1.51, 95% CI: 1.195-1.908 in the model
adjusted for all variables. Additionally, the likelihood of
belonging to NT2 (11-20 teeth) was OR: 1.22, 95% CI:
1.056-1.423 in the unadjusted model, but was not sig-
nificant in the adjusted model.

These results suggest that the difference between
the NT1 (0-10) group, which experienced extreme
tooth loss, and the NT2 (11-20 teeth) group could be
explained by confounding variables such as socioeco-
nomic and health variables. The number of teeth was
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Table 4. Distribution of OBS categories according to sociode-
mographic and health-related characteristics

Characteris- OBS
tics T1 T2
Gender
Men 1.086 (0.949-1.242) 0.578 (0.526-0.637)"
Women Ref. Ref.
Age (year)
19-29 1.710 (1.364-2.144)" 0.806 (0.680-0.955)"
30-39 1.216 (0.982-1.505)  0.699 (0.606-0.806)""
40-49 1.104 (0.891-1.367) 0.702 (0.604-0.816)"
50-59 1.394 (1.146-1.696)" 0.822 (0.721-0.936)"
260 Ref. Ref.
Household income
Lower 0.942 (0.744-1.192)  1.700 (1.482-1.951)""
Median 1.004 (0.848-1.189) 1.203 (1.077-1.344)"
Upper Ref. Ref.
Education
<Primary 0.952(0.763-1.189) 1.863(1.642-2.112)"
school
Middle 1.093 (0.825-1.448) 1.141 (0.969-1.343)
school
High school 1.050 (0.880-1.253) 0.977 (0.872-1.095)
> College Ref. Ref.
Hypertension
Hyperten-  1.139 (0.975-1.329) 1.553(1.392-1.733)"
sion
Pre-hyper-  1.232(1.048-1.447)" 1.364 (1.205-1.544)"
tension
Normal Ref. Ref.
Diabetes
Diabetes  1.270 (1.046-1.542)" 1.373(1.190-1.585)""
Pre- 1.117 (0.944-1.321) 1.148 (1.016-1.297)"
diabetes
Normal Ref. Ref.
Tooth brushing (times/day)
<1 1.064 (0.868-1.316) 1.207 (1.025-1.421)"
22 Ref. Ref.
OR (95% Cl).

ORs indicate the likelihood of belonging to the T1 or T2 OBS categories.
OBS, oxidative balance score; Ref, reference; OR, odds ratio; Cl, confi-
dence interval.

‘P<0.05, P <0.001.

influenced by age and socioeconomic factors, suggest-
ing that residual confounding may have remained [20].
The primary causes of tooth loss include dental caries
and periodontal disease. The development of dental
caries is driven by a complex interplay between ac-
id-producing bacteria in the oral cavity, host saliva com-
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ponents, and carbohydrate intake [21]. Therefore, oxi-
dative stress plays a role in the mechanism that induces
intracellular signaling, thereby promoting the differenti-
ation and growth of acid-producing bacteria that cause
dental caries [22]. Dental caries forms and progresses
over time, reaching deeper tissues and ultimately lead-
ing to tooth collapse. Periodontal disease is also a mul-
tifactorial disorder. When activated phagocytes produce
excess ROS in the gingival sulcus, the antioxidant capac-
ity decreases. Ultimately, increased oxidative stress in
affected tissues leads to the destruction of periodontal
tissue and tooth loss [23, 24].

Previous studies have demonstrated a negative, linear
relationship between OBS and periodontitis [4, 5]. In
contrast, our study results showed partial agreement,
revealing a correlation between the number of teeth
and the T2 group, which is defined as the median score
relative to the highest OBS score.

In this study, a significant association with the num-
ber of remaining teeth was observed only in the OBS
T2 group. While OBS T2 indicates a medium level of
oxidative balance, T1 and T3 reflect low and high levels,
respectively. This phenomenon may also be interpreted
as reflecting the characteristic that, within the extreme
OBS (T1, T3) ranges, dental condition has already been
affected to a certain degree, thereby hindering the statis-
tical detection of changes based on differences in OBS
levels. Furthermore, the distribution of the sample and
statistical power may have contributed to the lack of sig-
nificant association observed in the extreme OBS ranges.

Furthermore, this study found that pro-oxidants, such
as alcohol, n-6 fatty acids, and PUFAs, had higher oxi-
dative promotion scores in the NT3 (21-28 teeth) group.
Previous studies have highlighted the positive effects
of alcohol consumption, as evidenced by changes in
biomarkers. Specifically, as reported in a systematic lit-
erature review, higher levels of high-density lipoprotein
cholesterol and adiponectin as well as lower levels of
fibrinogen have been observed with moderate alcohol
consumption (up to one drink per day for women and
up to two drinks per day for men) in relation to coronary
artery disease and biological markers [25]. However, the
aforementioned biomarkers are not specifically related
to oral diseases. A previous systematic review of tooth
loss and mortality from cardiovascular disease found a

https://doi.org/10.5720/kjcn.2025.00325



Number of teeth and oxidative balance score

Table 5. Relationship between number of teeth and OBS

Variables Model 1 Model 2 Model 3

[Ref. NT3 (21-28)]  Adjusted OR (95% Cl)  P-value Adjusted OR (95% Cl)  P-value Adjusted OR (95% Cl)  P-value

NT1 (0-10)
OBST1 0.851 (0.616-1.174) 0.325 1.159 (0.769-1.747) 0.48 1.169 (0.719-1.898) 0.528
OBS T2 1.655 (1.378-1.989) < 0.001 1.485 (1.205-1.831) < 0.001 1.510(1.195-1.908) < 0.001
OBS T3 Ref. Ref. Ref.

NT2 (11-20)
OBST1 0.841 (0.666-1.061) 0.144 0.869 (0.645-1.171) 0.356 0.785 (0.572-1.077) 0.133
OBS T2 1.226 (1.056-1.423) 0.007 1.118 (0.937-1.333) 0.215 1.086 (0.893-1.320) 0.406

OBS T3 Ref.

Ref. Ref.

Results of multiple multinomial logistic regression models.

ORs indicate the likelihood of belonging to the NT1 or NT2 number of teeth categories.

Model 1 unadjusted model. Model 2 adjusted for socioeconomic variables (gender, age, household income and education). Model 3 adjusted for the
same factors as Model 2 plus general health variables (hypertension, diabetes mellitus and toothbrushing).

OBS, oxidative balance score; Ref, reference; OR, odds ratio; Cl, confidence interval.

significant association in cases with 0-9 teeth [26]. Con-
sequently, oral diseases exhibit shared risk factors with
systemic diseases and are associated with them, indicat-
ing the necessity for a comprehensive approach to their
management and prevention.

Another previous study on the antibacterial activity of
wine against periodontal pathogens reported moderate
antimicrobial impact on Aggregatibacter actinomyce-
temcomitans, Porphyromonas gingivalis, and Fusobacte-
rium nucleatum [27]. The results revealed that the poly-
phenol components in wine exerted an antimicrobial
effect. Given that the drinking variables in this study
utilized data on drinking frequency but did not account
for alcohol consumption volume or type of alcohol con-
sumed, further research could benefit from considering
a broader range of drinking variables.

Furthermore, previous studies on dietary n-6 fatty
acids and PUFAs have underscored the importance of
examining the ratio between n-6 and n-3, as opposed to
merely evaluating the intake of individual fatty acids. A
three-year longitudinal study of Japanese older adults
examined the relationship between fatty acids and peri-
odontal disease, revealing that a higher ratio of n-6 to n-3
PUFAs was significantly associated with an increased in-
cidence of periodontal disease [28]. Conversely, a Men-
delian randomization study using data from the National
Health and Nutrition Examination Survey (NHANES)
2011-2014 on the association between PUFAs and peri-
odontitis reported no evidence that heightened n-3 fatty
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acid concentrations or diminished n-6 to n-3 fatty acid
ratios hinder periodontitis [29].

As demonstrated in the findings of this study, previous
research has frequently yielded contradictory results re-
garding the relationship between nutrient composition
and inflammatory diseases [4, 30, 31]. Therefore, a more
integrated consideration of dietary antioxidant and
pro-oxidant exposure is imperative for further research
in this area. Although this study considered single n-6
fatty acids and total PUFAs as pro-oxidant factors, future
research should incorporate OBS that accounts for the
n-6 to n-3 ratio.

It is a well-established fact that smoking and obesity,
as measured by BMI, have deleterious effects on both
oral and chronic diseases. Smoking has been demon-
strated to exacerbate inflammation in the oral mucosa
and periodontal tissues and may potentially cause ma-
lignant tumors [32]. A correlation with the number of
decayed teeth was observed among those who smoked
daily over four years [33]. Individuals with obesity ex-
hibit elevated levels of pro-inflammatory adipokines,
such as tumor necrosis factor-a (TNF-a) and leptin [34,
35]. These inflammatory cytokines have been shown to
increase the activity of proteases and matrix metallo-
proteinases, which can lead to a loss of attachment in
periodontal tissues and bone resorption 36, 37].

On the other hand, the five antioxidant components
used in this study attained high antioxidant scores in the
NT3 (21-28 teeth) group with statistical significance. A
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previous study that utilized data from 2009 to 2014 un-
der the NHANES investigated the correlation between
the composite dietary antioxidant index and periodon-
titis. This finding aligns with previous studies that also
examined the effects of vitamin C, retinol, and carotene,
reporting a significant association between the com-
posite dietary antioxidant index and clinical attachment
loss of teeth, as well as the number of remaining teeth
[38]. These findings suggest that dietary antioxidant in-
take could contribute to eliminating excessive free rad-
icals and protecting periodontal tissues from oxidative
stress [38, 39].

Another previous study confirmed that administer-
ing n-3 fatty acid supplements to patients with chronic
periodontitis reduced periodontal pocket depth and
inflammation [40]. N-3 fatty acids have been shown to
mitigate inflammation in gingival tissues through the
suppression of pro-inflammatory mediators, specifically
TNF-a and interleukin-1 beta (IL-1p) [41].

Physical activity also reduces the levels of inflamma-
tory cytokines such as TNF-a and IL-6 and increases
the levels of anti-inflammatory cytokines such as adi-
ponectin [42]. Consequently, consistent engagement
in physical activity has been demonstrated to exert a
positive influence on the prevention and management
of inflammation within the body.

The repercussions of oxidative stress and imbalance
have been demonstrated to exert a detrimental influ-
ence on dental caries and periodontitis. Amelioration
of this imbalance can be achieved by implementing
health behaviors that promote oxidative balance and
the dietary intake of antioxidants. This study makes
a significant contribution to the field by employing a
cross-sectional investigation strategy, utilizing data
from the KNHANES, a nationally representative survey,
to present the potential for number of teeth categories
based on OBS levels among Korean adults.

Limitations

A potential limitation of this study is its cross-sectional
design, which precludes the ability to ascertain cause-
and-effect relationships. Moreover, a discerning inter-
pretation of the results of this study is warranted. The
etiology of periodontitis and dental caries is multifac-
torial, and the process of tooth loss may be protracted.
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Furthermore, among individual socioeconomic factors,
household income and education level in particular
may act as factors influencing OBS levels and the num-
ber of remaining teeth. Therefore, future studies should
implement a stratified analysis based on socioeconomic
factors to achieve a more precise evaluation of the re-
lationship between OBS and the number of remaining
teeth. The dependent variable in this study, the number
of remaining teeth (NT), is a significant indicator of oral
health. However, the method is limited in its capacity to
adequately reflect detailed intraoral conditions, such as
the presence or absence of prosthetics, implants, and
the state of periodontal tissues. Since the applied dietary
data signifies the aggregate of nutrient intakes from
foods consumed by an individual over the course of a
day, there may be errors in reporting during the quanti-
tative estimation of nutrient intake, including fatty acid
intake. In particular, while the amount of lipids such as
PUFAs and n-6 fatty acids is being evaluated, it is crucial
to consider the potential for unexpected associations to
exist between fatty acid intake and oxidation scores due
to constraints on factors that directly influence oxidative
stress, such as cooking methods (e.g., the use of oxidized
oils).

Notwithstanding, this study is among the first to
propose the potential categorization of OBS levels and
tooth counts. Subsequent longitudinal studies may be
necessary to identify improvements in specific OBS
items and ascertain the causal relationship between
OBS and number of teeth.

Conclusion

In conclusion, this study demonstrated a correlation
between number of teeth and OBS in Korean adults.
Specially in the group with OBS level T2, the likelihood
of having NT1 teeth (0-10 teeth) was found to be signif-
icant. As this study examines cross-sectional associa-
tions, the necessity of conducting longitudinal research
as subsequent studies is evident to ascertain the exis-
tence of causality.
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Objectives: This study investigated differences in dietary habits, lifestyle patterns, and feed-
ing-related developmental issues among Korean preschool children based on their parents’
levels of growth concern, and examined the associations between parental growth concern
and children’s eating behaviors.

Methods: A cross-sectional study was conducted with parents of children aged 1-5 years
residing in Gyeonggi Province, Korea. Participants were classified into high, moderate, and
low growth concern groups using the children’s dietary screening test. Data were collected
on the children’s anthropometric status, lifestyle routines, dietary intake patterns, eating
behaviors, and mealtime media exposure.

Results: Children in the high growth concern group showed a higher prevalence of under-
weight; irregular sleep and mealtime routines; and more frequent eating difficulties, includ-
ing picky eating, slow eating, and oral processing problems. Mealtime media exposure was
associated with lower fruit and vegetable intake and higher consumption of processed and
sugar-rich foods. Higher parental growth concern did not correlate with healthier dietary or
lifestyle outcomes.

Conclusion: Preschool children’s dietary behaviors and routines differed according to the
parents’ levels of growth concern. Higher levels of parental concern were associated with
increased feeding difficulties and greater mealtime media exposure. These findings sug-
gest that excessive concern may contribute to maladaptive eating patterns in children. Evi-
dence-based parental guidance and structured nutrition education are essential to pro-
mote healthy growth and eating behaviors during early childhood.

Keywords: child, preschool; eating behavior; nutritional status; parenting; feeding behavior;
growth and development
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METHODS

Ethics statement

Written informed consent was obtained from the parents
or legal guardians of all participating children. The study
protocol was approved by the Institutional Review Board
(IRB) of Suwon University (approval number: 2403-045-
o1).
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Table 1. General characteristics of the participants according to parental growth concern level

Parental growth concern level”

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n =1,049) Low (n=2,724)

Child gender 0.030”
Boys 2,502 (48.3) 714 (50.9) 516 (49.2) 1,272 (46.7)

Girls 2,673 (51.7) 688 (49.1) 533 (50.8) 1,452 (53.3)

Child age (mo) 40.23 + 14.76 42.27 + 14.49° 39.98 + 14.44° 39.27 +14.88°  <0.001”
1-2yr 2,264 (43.7) 522 (37.2) 449 (42.8) 1,293 (47.5) <0.001?
3-5yr 2,911 (56.3) 880 (62.8) 600 (57.2) 1,431 (52.5)

Parent age (yr)
20s 293 (5.7) 65 (4.6) 62 (5.9) 166 (6.1) 0.021%
30s 3,930 (76.0) 1,093 (78.1) 765 (72.9) 2,072 (76.1)
> 40s 949 (18.3) 242 (17.3) 222 (21.2) 485 (17.8)

Education level of parent” 0.150”
< High school 591 (11.5) 158 (11.4) 129 (12.3) 304 (11.3)

College 3,947 (76.9) 1,082 (78.1) 813 (77.5) 2,052 (76.1)
> Graduate school 593 (11.6) 146 (10.5) 107 (10.2) 340 (12.6)

Childminder 0.379”
Parents 1,531 (29.6) 392 (28.0) 325 (31.0) 814 (29.9)

Daycare teachers 3,442 (66.5) 961 (68.5) 6,811 (64.9) 1,800 (66.1)
Grandparents/others 202 (3.9) 49 (3.5) 43 (4.1) 110 (4.0)
n (%) or Mean + SD.

YParental growth concern level was categorized as low (1-2), moderate (3), or high (4-5) based on a 5-point Likert scale.

IChi-square test.

¥0ne-way analysis of variance (ANOVA).
“Education level of parent was available for 5,131 participants (high = 1,386, moderate = 1,049, low = 2,696), excluding missing data.
**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Children’s eating behaviors by parental growth concern

Table 2. Dietary supplement use, chronic diseases, and food allergies of the children

Parental growth concern level

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n =1,049) Low (n=2,724)
Dietary supplements intake <0.001"
No 1,469 (28.4) 324 (23.1) 309 (29.5) 836 (30.7)
Yes 3,706 (71.6) 1,078 (76.9) 740 (70.5) 1,888 (69.3)
Types of dietary supplements”
Nutritional supplements 3,313 (78.4) 967 (77.8) 672 (86.6) 1,674 (78.2) <0.001"
Lactobacillus 433 (10.2) 104 (8.4) 31 (4.0) 249 (11.6) 0.104"
Red ginseng 377 (8.9) 120 (9.6) 21 (2.7) 188 (8.8) 0.093"
Oriental medicine 104 (2.5) 52 (4.2) 52 (6.7) 31(1.4) <0.001"
Chronic disease <0.001"
No 4,524 (87.4) 1,173 (83.7) 899 (85.7) 2,452 (90.0)
Yes 651 (12.6) 229 (16.3) 150 (14.3) 272 (10.0)
Types of chronic disease®
Allergic rhinitis 455 (69.9) 160 (69.9) 105 (70.0) 190 (69.9) <0.001"
Atopic dermatitis 145 (22.3) 54 (23.6) 34 (22.7) 57 (21.0) 0.003"
Pollen allergy 8 (4.3) 8(3.5) 10 (6.7) 10 (3.7) 0.088"
Others® 102 (15.6) 38 (16.6) 23 (15.3) 41 (15.0) 0.043"
Food allergy 0.123"
No 4,840 (93.5) 1,309 (93.4) 968 (92.3) 2,563 (94.1)
Yes 335 (6.5) 93 (6.6) 81(7.7) 161 (5.9)
n (%).
Chi-square test.
IMultiple responses (n = 4,227).
¥Multiple responses (n = 730).
YAsthma, precocious puberty, etc.
Table 3. Anthropometric characteristics of the children
. Parental growth concern level
Variables Total (n =5,175) ; P-value
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)
Birth weight (kg) 3.88+5.34 3.44 +2.91° 4.09 + 7.34° 4.02 +5.38" 0.001"
Height (cm) 96.40 + 10.23 94.71 + 9.62° 95.44 + 9.84° 97.64 + 10.51° <0.001"
Weight (kg) 14.93 +3.28 13.94 + 2.67° 14,51 + 2.85" 15.60 + 3.56° <0.001"
BMI (kg/m?)? 16.03 + 9.39 15.90 + 17.48 15.84 £+ 2.15 16.15 + 1.66 0.606"
Weight status®? <0.001"
Underweight 312 (6.9) 134 (10.5) 71(7.8) 107 (4.6)
Normal weight 3,427 (76.0) 1,013 (80.0) 704 (77.4) 1,710 (73.4)
Overweight 390 (8.7) 67 (5.3) 74 (8.1) 249 (10.7)
Obesity 378(8.4) 53 (4.2) 61 (6.7) 264 (11.3)
Mean + SD or n (%).
Y0ne-way ANOVA.

?Since body mass index (BMI) is assessed only for children aged = 2 years, the total sample size for BMI-related variables was n = 4,507 (high = 1,267,

moderate = 910, low = 2,330).

9Underweight: BMI percentile < 5, normal weight: 5 < BMI percentile < 85, overweight: 85 < BMI percentile < 95, obesity: BMI percentile > 95.

YChi-square test.

**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Table 4. Lifestyle characteristics of the children

Parental growth concern level

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)

Bedtime
Before 10 pm 4,386 (84.8) 1,172 (83.6) 873 (83.2) 2,341 (85.9) 0.042"
After 10 pm 789 (15.2) 230 (16.4) 176 (16.8) 383(14.1)

Average sleep duration (hr) 10.02 + 1.22 9.94 + 1.16° 9.93 +1.22° 10.10 + 1.24° < 0.001?

Within the range of 2,562 (49.5) 694 (49.5) 495 (47.2) 1,373 (50.4) 0.241"

recommended sleep hours®

Out of the range of 2,613 (50.5) 708 (50.5) 554 (52.8) 1,351 (49.6)

recommended sleep hours

Worrying about meal < 0.001”
High 1,980 (38.3) 933 (66.5) 450 (42.9) 597 (21.8)

Moderate 1,417 (27.4) 316 (22.5) 371(35.4) 730 (26.8)
Low 1,778 (34.4) 153 (10.9) 228 (21.7) 1,397 (51.3)

Average meal duration (min) 33.10 + 13.56 37.46 + 15.66° 33.30+12.98" 30.77 £ 12.04° <0.001?
10 to < 60 4,528 (87.5) 1,130 (80.6) 933 (88.9) 2,465 (90.5) <0.001"
260 506 (9.8) 243 (17.3) 95 (9.1) 168 (6.2)
<10 141 (2.7) 29(2.1) 21 (2.0) 91 (3.3)

Frequency of exercise <0.001"
2 5 times a week 2,871 (55.5) 710 (50.6) 568 (54.1) 1,593 (58.5)
< 4 times a week 2,304 (44.5) 692 (49.4) 481 (45.9) 1,131 (41.5)

n (%) or Mean + SD.

YChi-square test.

?0ne-way ANOVA.

9Recommended sleep duration: 11-14 h (ages 1-2 years), 10-13 h (ages 3-5 years).
**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Children’s eating behaviors by parental growth concern

Table 5. The frequency of food intake and eating habits

Parental growth concern level

Variables Total (n = 5,175) : P-value”
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)
Dietary factors
Grains 0.003
> 3 times/day 3,764 (72.7) 1,025 (73.1) 720 (68.6) 2,019 (74.1)
< 2 times/day 1,411 (27.3) 377 (26.9) 329 (31.4) 705 (25.9)
Meat, fish, eggs, and beans <0.001
> 2 times/day 4,363 (84.3) 1,146 (81.7) 867 (82.7) 2,350 (86.3)
< 1times/day 812 (15.7) 256 (18.3) 182 (17.3) 374 (13.7)
Vegetables (except kimchi) <0.001
> 2 times/day 2,951 (57.0) 751 (53.6) 566 (54.0) 1,634 (60.0)
< 1times/day 2,224 (43.0) 651 (46.4) 483 (46.0) 1,090 (40.0)
Kimchi 0.037
> 2 times/day 1,347 (26.0) 338 (24.1) 260 (24.8) 746 (27.5)
< 1times/day 3,828 (74.0) 1,064 (75.9) 789 (75.2) 1,975 (72.5)
Fruits 0.119
> 5 times/week 2,426 (46.9) 631 (45.0) 482 (45.9) 1,313 (48.2)
< 4 times/week 2,749 (53.1) 771 (55.0) 567 (54.1) 1,411 (51.8)
Dairy products 0.073
> 3 times/week 4,543 (87.8) 1,213 (86.5) 912 (86.9) 2,418 (88.8)
< 2 times/week 632 (12.2) 189 (13.5) 137 (13.1) 306 (11.2)
Snacking
Processed food? 0.010
> 3 times/week 3,639 (70.3) 1,019 (72.7) 754 (71.9) 1,866 (68.5)
< 2 times/week 1,536 (29.7) 383 (27.3) 295 (28.1) 858 (31.5)
Fast food 0.835
> 3 times/week 184 (3.6) 53 (3.8) 35 (3.3) 96 (3.5)
< 2 times/week 4,991 (96.4) 1,349 (96.2) 1,014 (96.7) 2,628 (96.5)
Meal regularity
Meal frequency <0.001
> 3 times/day 4,417 (85.4) 1,177 (84.0) 864 (82.4) 2,376 (87.2)
< 2 times/day 758 (14.6) 225 (16.0) 185 (17.6) 348 (12.8)
Breakfast eating 0.008
> 3 times/week 4,313 (83.3) 1,150 (82.0) 852 (81.2) 2,311 (84.8)
< 2 times/week 862 (16.7) 252 (18.0) 197 (18.8) 413 (15.2)
n (%).
“Chi-square test.
?Processed food: chocolate, cola, cider, ice cream, etc.
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Table 6. Correlations between parental growth concern and eating behavior variables

Variables®”

00
N

12

11

10

1.00

1. Parental growth concern
2. Swallowing problems

1.00

0.27""

0.39"™  1.00

0.20™"

3. Retching while swallowing food
4. Difficultly chewing hard foods
5. Difficultly chewing tough foods

6. Picky eating behavior

0.36™"  1.00
0.62""

0.43™"

0.22""

1.00

0.48™ 0.36™"

0.23™

0.377" 0267 0.297 0327 1.00

0.31™

0.327" 048" 0497 0217 0387  1.00

0.26™"

7. Irregular eating behavior

029" 044" 043" 047" 0297 0367 1.00

0.19™

8. Focusing on the meal or attention

9. Refusal to eat

046" 0407 031" 0307 0507 0397 027  1.00

0.26""

013"  0.06™ 0.087" 0.08" 0237 0257 04157 018" 1.00

0.07""

10. Low eating autonomy

0.14™ 0.04™ 0.07"" 0.067 0227 028" 025" 0177 0667 1.00

0.08"™"
0.24™"

11. Watching smart phone while eating
12. Watching TV while eating

“The 5-point Likert scale: 1

PPearson’s correlation.

P < 0.001.

0.23"" 024" 0357 029" 0457 0357 0237 0237  1.00
agree, 5 = strongly agree.

0.24™"

0.34™"

neither agree nor disagree, 4 =

disagree, 3 =

strongly disagree, 2
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Children’s eating behaviors by parental growth concern

Table 7. Differences in eating behavior characteristics

Total

Parental growth concern level

Variables” (h=5.175) High Moderate Low P-value®  Partial n°
(n=1,402) (n = 1,049) (n=2,724)
Swallowing problems 243+ 153 2.83+1.21° 253+ 1.14° 219+ 1.07° <0.001 0.056
Retching while swallowing food 1.85+0.94 2.09 + 1.04° 1.91 + 0.95" 1.71 + 0.84° <0.001 0.030
Difficultly chewing hard foods 217 £1.09 244 +1.16° 2.30 +1.08° 1.98 + 1.01° <0.001 0.035
Difficultly chewing tough foods 2.65+1.22 3.03 +1.22° 2.73+1.21° 243 +1.17° <0.001 0.044
Picky eating behavior 2.88 +1.20 3.37+1.47° 2.99 +1.12° 258 +1.15° <0.001 0.080
Irregular eating behavior 2.20+0.94 2.48 + 1.02° 2.33+0.90° 2.00 + 0.86° <0.001 0.052
Distractibility during mealtime 2.67+1.18 2,94 +1.23° 2.80 + 1.14° 248 +1.14° <0.001 0.030
Refusal to eat 1.82+0.94 2.14 + 1.07° 1.91 + 0.96" 1.63 +0.80° <0.001 0.056
Low eating autonomy 258 +1.12 291+ 1.16° 2.70 + 1.07° 2.36 + 1.08° <0.001 0.004
Watching smart phone while eating ~ 1.98 + 1.17 2.06 +1.21° 2.06 +1.17° 1.91 +1.14° <0.001 0.005
Watching TV while eating 228 +1.25 2.37 +1.30° 2.38 +1.22° 2.20+1.22° <0.001 0.044

Mean + SD.

“The 5-point Likert scale: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree.
Multivariate test (MANOVA): Pillai’s trace = 0.131 (P < 0.001), Wilks’ lambda = 0.870 (P < 0.001), Hotelling’s trace = 0.149 (P < 0.001), Roy’s larg-

est root =0.145 (P < 0.001).

**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Objectives: This study aimed to identify gender- and household type-specific nutritional vulnerabil-
ity among older Koreans by comparing dietary behaviors, nutrient intake, and diet quality.
Vlethods: We analyzed data from 2,412 adults aged = 65 years (1,118 men; 1,294 women)
from the 8th Korea National Health and Nutrition Examination Survey (2019-2021). Household
type was classified as one-person, couple-only, or with-children. Outcome variables included di-
etary behavior, daily energy and nutrient intake, and diet quality, assessed using the Korean
Healthy Eating Index (KHEI). Analyses were carried out accounting for the complex sampling de-
sign, adjusting for age, residential area, education level, household income level, economic activi-
ty status, self-rated health status, and survey year.

Results: Elderly men in one-person households, compared with those in couple-only households,
were more likely to skip breakfast and lunch and to consume less energy. The odds of intake be-
low the estimated average requirement (EAR) were higher for iron (odds ratio [OR] = 1.731, P =
0.022) and zinc (OR = 2.460, P = 0.002) among men in one-person households. The KHEI score
was the lowest among men in one-person households. Elderly women in with-children house-
holds, compared with those in couple-only households, were more likely to skip breakfast and to
consume less energy. The risks of intake below the estimated energy requirement (EER) and
EAR were higher among women in with-children households than those in couple-only house-
holds (EER: OR = 1.448; magnesium: OR = 2.090; iron: OR = 1.692; zinc: OR = 1.902; folate:
OR =2.282; all P < 0.05). The KHEI score was lower among women in with-children households.
Conclusion: Elderly men living alone and elderly women living with children showed significantly
greater nutritional vulnerability. More attention should be given to understanding how gender-spe-
cific household types can affect nutritional vulnerability in later life.

Keywords: aged; gender identity; family characteristics

87


http://orcid.org/0009-0009-2153-6596
http://orcid.org/0000-0002-1975-7076
http://orcid.org/0009-0009-2153-6596
http://orcid.org/0000-0002-1975-7076

Dana Park and Soo-Kyung Lee

INTRODUCTION

A AAH 02 1Yok 7HSHE A wele] AT Gy
Bl A% =58 9% FAT AR AR Hezn g,
oz 7149 wa B $29) SO W Sl S
of wfet, Pelutete] 49 654] ol :el 91 ¥lge] 20004
ol 7%goL}, 202410 20%2 FAASIGATHIL. o)o} e
1Yot BYE lmH] RRHETD, BA 3 I, A8 AAA
2 5 Cpst A BAS oP1% 4 A08[], 53 =91
WAt A7) Al -2 219 e v 9)

3 wele] 7% T2 b Fe AR ek 9o
SHAL SUek. QEABSE BHAA AT BoT 5

Yt 7k Wl Aoz A A o] ek ottt B4
% Az =, 654 o4 1171 HlE2 2000 3.8%01 A4
2024\ 10.3%= S7FSFATHA]. EAF Aks =02 Bi-e-A 7t
Z3 A A le] vl AR e Y s Aol &
o, o= AAIA - HAlA AdRERE ofy el A8 JFH
o 7G4l ¥ v ¢ Arkal A AT, ol.

654 o] =Rl9] vipA} o] wE A AEie 4] A
Aol g A Aol wh=w FufAb o] el
of vlsl wHgAe 19 At o wekew, FuE A7 /14
o] ¢ ¥gHQl HS Holu HYrHQl 49 4 f£EE W
A0 BASTH7]. ol wi-¢Are] EA7F 1] A7
S ake] A el o SA4ARA ¥ E = U= Al
ot A" SH AT o] 23t Aot WA= EAF AF
2 7SS @A As =]l Bl AAF AAlEo] 'L
SAF AAbekE vlE Eoh A CR 52 Jo® RIS
(8]. o3t AA} H|l 9] Aol= 8 JFaPF = FF= 1l
A 117 eglo] wi--ARet oA Abs eqloll WIs) 2, 2,
2lEZehl, Lolopil, Hlgtrl C & ofF JFao] HF =0l
Ao w2 Fge Hole Ao HAEITh EJF 19]
7 Q12 oldA] 3 JFAa AAF F= o] wi-eAket A
Abs ERIET 2 A0E HUEQIH]. o]t Zo] s o]
A =R19 7 F3l mE AaE 94 HFH Al
5] fRt et A7 == of grem[10-16], g2 Al
FATNA 1471 kel ARl - 24 - W2 99
7 & Aoz Feofet A% S0 =l

Jeu EF 14, 17]91M & AEsATHIAE 54 4
= AFIFel EAY At Ho] dojA|= & Fefdo] Hals]
o]
A

oA}, 3] Apiste] SAL Ruuh Al et gl A4 74

Mo

)

>

o)

[}
3} WA g Bko] Aolet % o, ofzfat Aol el
WOl Fe 1d 71540] ot ABH R Aislel

k)

SAL H5H Q42 Azsel O AL} £75} W
Az o 1919] A% JAjst AAEUIE HESHAG 34
A 2ekg welol A aigo] 24 FFL vl % chis-21],

Webd 7129 1917479 B BA A v 5o 5
Aok =AY Blmo| A Mol APIFAZLE W BE
sto] A8 A7) ot Eg APFATES EF A4 =
&, 7155 S)olv At v Fa(@l: FAAH|A o] e
e FHOE o] A¥to] Artslo] A7} QLo 7t
3T HEo] 4 EA4L I 1=t 5 42 £5T
A7o|t},

wEbA] 2 A oA FAARI 71 4 FEHE BHEE Al
7R 7R FR A7, BRI, AUEATH)S A6,
A EAYS Ad FUA7TYFZAHKorea National Health
and Nutrition Examination Survey) A|87] At=& &-&5}o], ot
= Q9] gt 7Ht {3l whE A4g FH, olvA % o
Fa AF AHE, A AE AAF R EAstaAt gttt o]

o mAe ¥F= Hot AL wefsta, FF =9l ti o

METHODS

Ethics statement

This study was exempted by the Inha University Institu-
tional Review Board (IRB) (IRB No. 250428-4A).

1. g4A

B L 201992 E 20219704 A87] FHAZGYRAL &
AARE E43 dHAATZ Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) E 1. X3
Z13lo] 71&351 9 Chhttps:/ /www. strobe-statement. org/).

2. A7 XjE A e
£ Q= Fig. 13} Zo] SAZIFEAE A1871(2019-2021)
A oA AF 22,5597 F 654 TIRER] 17,2747& A 9l5kaL 65
Al o1 5,285 AR ST 7t #3o] VIE Ee
&/ FE C2 ERE 40682 ATt 4,879%& 5
ou, Aatay o ZgoA o Ee HE/FEE R &
HolRAAY s Hpoll Hiet B=o] Qe WA 1,7058 2 A
oJstal oh et Het 3,174 R U oy
A 4F o] 500 keal |G Ei= 5,000 keal 2342 ¥ 31H 359
= A9t 313985 Zeetoitt. JYIS K A" BY AR
o tell "BE/Fe" 2% sEHe A n = N2t TS
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KNHANES Participants 2019-2021
(n=22,559)

A4

Included participants aged > 65 years
(n=5,285)

A4

Excluded participants aged <65 years
(n=17,274)

A4

Included participants with eligible household type
(n=4,879)

Excluded participants with household types
classified as “others” or “don’t know/no
response” (n = 406)

A4

Included participants who answered “No” to the
dietary control question (n = 3,174)

Excluded participants who answered “Yes”, “don’t
know/no response”, or had missing data for the
dietary control question (n = 1,705)

A4

Included participants with plausible total energy
intake (500-5,000 kcal/day)
(n=3,139)

A4

Excluded participants with implausible daily
energy intake
(< 500 or > 5,000 kcal/day) (n = 35)

A4

Final participants with complete data
(n=2,412; men = 1,118, women = 1,294)

\ 4

Excluded participants who responded “don’t
know/no response” to experience of nutrition
education or counseling, or with missing data
on the following items:

*Household income level

* Education level

*Smoking status

*Height

¢ Waist circumference

* Diabetes examination data (FPG/HbAlc)

*Blood pressure measurement data
(n=727)

Fig. 1. Flowchart of inclusion and exclusion of study participants.
Survey; FPG, fasting plasma glucose; HbA1lc, glycated hemoglobin.
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W A)o], o kQlollA = esHEe] Bk 8 FH(estimated
average requirement, EAR) 1|7t 9] 7} KHEI &-=-9] & oy
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Tha Aolsiu, & Aol tl7EE BRI A 5A
MR ARSI 2/ A 5A 7oA AAEo] RO 5H
E2 20 Yeithe EAQ S RISt ol A
BAE B B5A S At 7Pgs] 2 71E9
I 2], B AFE oA wolofAl= A eke] HA7) 23]
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530l ot =24 Yerd 5 9lon, s A7 gt
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219 7 3d oA 2 JFA A S 24T A
A EAZL7E BR27R] vle] & olUA] A i REe
FFA AdFH o] Fotor, £5] o] EER v|gt 93} vf1
U4, A, otd, g4k EAR u|ul 9]3o] Z+7k 1.4484), 2.090
Hlj, 1.6921f, 1.902uH, 2.28281= {-OJ5tA] =4 Wretsttt. A9
AollME EA 04 =19 FEFH et HEA o
et Myt oz wrom[28, 35], o] oS tiu] A
F F= v T3 X ARz 7HEolA A UEhdtha Barst
Act3ze]. EFF gl FFAAFH7IEH Y] oflvA] 2 8 G
FA9] BEHFHA vlgo] 11704 TI7FrEY =4 U
Efyt 1 QITH37]. o] & AT Ayel thE S Bk vt
A, & QoA A Y wQlE thAFe R g Ao A= vie-Rt
ol A 5 7HE3 AFSte ofdolA] ThY E ol AE
AF7F A yegthar Bargo[17], A s A7 ol dollAl
TG F 7 FE7Rl vl WA UEhd 2 A dakel &
ARt AR Bt} ol A A7 9439 JF kol
£ 7t F9EA] S 7HsAdS BolF, 7 3 i
of whet o Q1o FEAFH ¥l thFstA vErg 4= 9l
=< BojErt B3 & d7ET o AYsATY *
S KHEI A4 @ oA}, TR AL A F]= Aol Lo] A
I ]2} Qlo] o Al AFSh= A7 107 Hl-AE
o AFoh= 4% Bot KHEL M4, opdAAL F 1, A4}
A AFH oA FvlstA A et fARsEITH 4], wet
A 04 w=919] AALe] AL thed] EA of i Bk ofye}
Tt A AR = S 88 P v HITh AL shlc

S, o =919 7HREE oA 9 dgA AFH F
(Table 3)& ®A3F Aatol| A HjRE 117 oA =912 A&
A7HeL Folgt Zpolg HolA] Yofout REEAVC: &
9Jgt ztol& H Gtk 1Q17HE o1449] ofjvfx] W FgFAa 4F 1]
g A2 FREATeL Bl wsto] GAtolARE F-of5HA vEt
WAl AR S A7 g 2ol 7t HAEA] okt AALY]
A9] A9 1907 o4 klo] AEFATZE oA wRlah
SAZRE A4 k19 F7to] Fol= ke el &, 71E9]
1171 o4 =qlo] A&l A] 7Hf F ke Zloehe Azt
g £ dFolAds AT o QlE 1R171E o ke
QA3 H)gt 20 2 7P FH ootk HE HojEtt oAl
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Mt 5 o] o)zt o 27 A48 4 glow, oledt og
gl Zol7k 4d5A] Jgpo] el whet urd o=
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A vglo] 87 HTY,

Limitations
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o 24, 197H9] 244171 3PS B dE AR A3
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JoF 7o 291 FHT WasH Urt.

Conclusion

2 A7Aar $ kRl 1907 A, o =1 1917}
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Objectives: We evaluated the impacts on health, nutritional status, and dietary intake of
providing senior-friendly foods to community-dwelling elderly women in a rural area in Ko-
rea.

Methods: A pretest-posttest nonequivalent control group design with repeated measures
was conducted among 71 rural-dwelling elderly women. Changes in health indicators, nu-
tritional status, and dietary intake were assessed at three time points: baseline, post-in-
tervention, and two months after intervention.

Results: Immediately after a three month intervention, significant differences were ob-
served between the intervention and control groups in frailty score, Dysphagia Handicap
Index, Mini Nutritional Assessment, social isolation, resilience, quality of life, and depres-
sion (P < 0.05). Significant group-by-time interaction effects were found for muscle mass,
hemoglobin Alc, and energy, protein, and micronutrient intake, all of which showed signif-
icant improvements in the intervention group (P < 0.05).

Conclusion: Providing senior-friendly foods effectively improved physical and physiological
health and emotional well-being among rural older adults. This intervention also contribut-
ed broadly to improved dietary intake. These findings provide empirical evidence to sup-
port the development of community-based integrated care models and tailored nutrition
intervention programs for rural elderly populations in Korea.

Trial Registration: Clinical Research Information Service Identifier: KCTO011666.

Keywords: senior-friendly foods; community-dwelling elderly women; health status; nutri-
tional status
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METHODS

Ethics statement

Written informed consent was obtained from all partici-
pants and/or their guardians for the survey. Survey proce-
dures and protocols were approved by the Ministry of
Health and Welfare-Designated Public Institutional Re-
view Board (IRB) (IRB No. P01-202404-01-050).

1. g12A

£ 4= 575 AV =S 2R B 554 ARd-
ALZ HHE =X (pretest-posttest nonequivalent control group
design with repeated measures) AAo|tt, £ A= H|FEAS]
ZA AT B1E 95t TREND (Transparent Reporting of Eval-
uations with Nonrandomized Designs) X Zlof| w2} 7]&=| i},
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Table 1. Nutritional and menu planning criteria for senior-friend-
ly food packages

Item Description

Target population  Community-dwelling elderly woman

Meal plan format ~ Four-week cycle menu (designed so that
senior-friendly foods are provided at least
three times per week)

Meal composition Steamed rice and soup, four side dishes (1
main dish, 2 side dishes, 1 type of kimchi)
+ snack

Special meals;
- Wednesday: “Energy boost day”
- Saturday: “Gourmet day”

Based on 2020 Dietary Reference Intakes
for Koreans (KDRIs)

For women aged 75 years and
older, providing at least 50% of the
recommended daily intake

Lunch: 600-700 kcal, protein 20-30 g
Snack: 130-150 kcal

Regular meal: KRW 4,508 per meal

Food package: KRW 20,000 per package

Nutritional
standards

Meal cost
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Table 2. Participant general characteristics and homogeneity test results (n = 71)

Characteristics Total (n =71) Intervention (n = 53) Control (n = 18) P-value”
Sex, women 71 (100.0) 53 (100.0) 18 (100.0)
Age (year) 79.08 +5.89 7747 +5.56 80.70 £ 4.89 0.157
Marital status 0.088
Married 12 (16.9) 11 (20.8) 1(5.6)
Widowed 58 (81.7) 41 (77.4) 17 (94.4)
Divorced 1(1.4) 1(1.8) 0(0.0)
Living arrangement 0.235
Alone 60 (84.5) 42 (79.2) 18 (100.0)
With spouse 11 (15.5) 11 (20.8) 0 (0.0)
Monthly income (KRW) 0.265
None 1(1.4) 1(1.9) 0(0.0)
< 1 million 67 (94.4) 50 (94.3) 17 (94.4)
> 1 million 3(4.2) 2(3.8) 1(5.6)
Education 0.601
None 42 (59.1) 29 (54.7) 13(72.2)
Elementary 26 (36.6) 21 (39.6) 5 (27.8)
Middle 2(2.8) 2(3.8) 0(0.0)
High school 1(1.4) 1(1.9) 0 (0.0)
Number of diseases 2.26+1.29 213+ 1.16 2.39+1.69 0.523
Number of medication 245+131 2.30+1.23 2.61+154 0.250
Physical Health
Skeletal muscle mass (kg) 18.29+2.85 1851 +2.55 17.62 +3.61 0.257
Body fat mass (kg) 18.12 £5.38 18.43 +5.34 1719 £ 5.57 0.400
Weight (kg) 52.96 + 7.93 53.61 + 8.36 51.05 £ 6.33 0.239
BMI (kg/m?) 24.04 +£2.85 23.99 £ 2.93 2417 £2.70 0.849
Calf circumference (cm) 30.51+£2.38 30.80 £ 2.46 29.66 +1.94 0.137
Arm circumference (cm) 2454 +2.51 2459 + 2.56 2441 +2.41 0.871
Physiological Health
HbA1c (%) 6.17 £ 1.02 6.02 £ 0.92 6.59+1.23 0.096
Glucose (mg/dL) 148.65 + 49.24 153.11 + 44.95 135.50 + 59.65 0.192
Total cholesterol (mg/dL) 178.30 £ 39.55 175.23 £ 38.19 187.33 + 43.17 0.265
HDL cholesterol (mg/dL) 50.69 £ 12.40 50.13 + 11.46 52.33 £ 15.08 0.519
Triglycerides (mg/dL) 14797 + 77.34 148.51 + 77.64 146.39 + 78.67 0.921
SBP (mmHg) 136.61 £+ 14.97 135.72 + 15.47 139.22 + 13.43 0.395
DBP (mmHg) 75.07 £ 10.16 75.04 + 10.65 75.17 +8.82 0.963
Emotional health
Loneliness 17.04 £ 6.77 16.21 +5.96 19.10 £ 8.32 0.103
Resilience 53.03+10.41 55.13 + 10.22 50.94 + 11.68 0.084
Depression 594 +1.71 545+ 1.29 6.44 +2.17 0.082
Social support 47.30 + 8.28 A7.72 £ 7.74 46.89 + 8.68 0.705
Quality of life 8.19 £ 3.02 7.83+£2.67 8.56 £ 4.06 0.390
KOHIP-14 32.32+11.88 32.32+11.55 32.50 £ 13.02 0.922
DHI 7.75 1+ 10.48 6.91+9.84 8.00 + 7.82 0.670
MNA 23.65 £ 3.29 23.97 +3.34 23.33+2.68 0.465
NQ-E 49.38 £ 6.12 49.23 +6.34 49.61 +5.54 0.819
n (%) or Mean + SD.

BMI, body mass index; HbA1c, hemoglobin Alc; HDL, high-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure; KOHIP-14,
Korea Oral Health Impact Profile-14; DHI, Dysphagia Handicap Index; MNA, Mini Nutrition Assessment; NQ-E, Nutrition Quotient-Elderly.
YP-values from t-test and Chi-square tests.
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Within-subject effects

Physical health Pre-int. Post-int. 2 Months after-int. : :
Time Group Group x time
Weight (kg) 0.614 2.764 0.535
Int. 53.61 + 8.36 52.82 +8.15 52.74 + 8.69
Con. 52.39 +9.69 51.44 + 9.68 51.28 +8.94
BMI (kg/m?) 0.674 0.834 0.686
Int. 23.99+2.93 23.67 +2.85 23.57 +2.67
Con. 2417 +2.70 23.78 + 2.57 23.81 +2.66
Calf circumference (cm) 0.692 0.194 0.671
Int. 30.80 +2.46 31.19 + 3.09 30.29 +3.04
Con. 29.66 + 1.94 28.97 +2.10 29.04 +2.29
Arm circumference (cm) 0.687 0.744 0.534
Int. 24.59 + 2.56 2521 +2.72 25.64 £ 2.37
Con. 2441 +2.41 22.82 +2.26 22.85 +2.20
Skeletal muscle mass 0.561 0.263 0.041
Int. 18.51 + 2.55 18.63 £ 2.79 18.94 +3.14
Con. 17.62 + 3.61 17.63 + 1.93 16.79 £ 2.76
Body fat mass 0.172 0.522 0.071
Int. 1843 +5.34 17.40 £+ 5.35 17.00 + 5.47
Con. 1719 £ 5.57 16.36 £+ 4.89 17.86 + 5.02
Frailty score 0.113 0.172 0.884
Int. 9.08 +£1.96 9.45+1.70 9.00 £ 2.02
Con. 7.78 £1.93 8.44 +1.98 7.83+1.69
Frailty
Int.
Normal 25 (47.2) 27 (50.9) 23 (43.4)
Pre-frailty 28 (52.8) 26 (49.1) 30 (56.6)
Frailty 0 (0.0) 0(0.0) 0(0.0)
Con.
Normal 5(27.8) 4(22.2) 3(16.7)
Pre-frailty 13 (72.2) 14 (77.8) 15 (83.3)
Frailty 0 (0.0) 0(0.0) 0(0.0)

Mean + SD or n (%).

The P-value for physical health was calculated using repeated-measures ANOVA.
Int., intervention; Con., control; BMI, body mass index.
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Table 4. Changes in physiological health among participants (n = 71)

Within-subject effects

Physiological health Pre-int. Post-int. 2 Months after-int. - -
Time Group Group x time

HbA1c (%)" 0.612 0.462 <0.001
Int. 6.58 + 1.16 6.39+0.73 6.28 £ 0.82
Con. 6.59 + 1.23 6.39 £ 0.77 6.31+0.85

Glucose (mg/dL) 0.271 0.301 0.321
Int. 153.11+4495 14147 +42.03  141.81 +46.38
Con. 135.50 + 59.65 12711 +35.51  142.56 + 50.32

Total cholesterol (mg/dL) 0.062 0.624 0.242
Int. 175.23 £38.19  175.93+34.97 169.29 + 38.73
Con. 187.33 +43.17 173.83+£39.19 17294 +33.43

HDL (mg/dL) <0.001 0.900 0.231
Int. 50.13 + 11.46 46.57 +11.33 43.30 £9.90
Con. 52.33 £ 15.08 4511 +11.65 41.50 + 12.37

Triglycerides (mg/dL) 0.351 0.781 0.811
Int. 14851+ 77.64  149.06 + 74.94 137.14 £ 60.01
Con. 146.39 £+ 78.67 16144 +112.94 140.72+87.73

SBP (mmHg)" 0.341 0.461 0.791
Int. 135.72 + 15.47 137.58 £ 17.33 131.36 + 28.49
Con. 139.22 +13.43  138.00 £9.02 135.94 + 10.09

DBP (mmHg)" 0.222 0.541 0.441
Int. 75.04 £ 10.65 75.08 £9.24 7411 + 10.74
Con. 75.17 +8.82 72.44 £894 72.28 +6.47

Mean + SD.

The P-value for physiological health was calculated using repeated-measures ANOVA.
Int., intervention; Con., control; HDL, high-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure.
YGreenhouse-Geisser correction applied.

https://doi.org/10.5720/kjcn.2025.00353

107



Sang-ju Lee, et al.

Table 5. Changes in emotional health among participants (n = 71)

Within-subject effects

Emotional health Pre-int. Post-int. 2 Months after-int. : :
Time Group Group x time
Loneliness 0.933 0.01 0.933
Int. 16.21 + 5.96 16.38 £ 6.91 16.06 + 6.66
Con. 19.10 £ 8.32 20.33 £ 12.07 20.56 £ 10.16
Resilience 0.009 0.045 0.485
Int. 55.13 £ 10.22 56.28 + 7.06 5249+ 11.14
Con. 50.94 + 11.68 55.44 +9.72 4750 + 17.25
Depression 0.399 0.012 0.545
Int. 545+ 1.29 5.25+1.02 557 +1.73
Normal 8(15.1) 11 (20.7) 10 (18.9)
Mild 44 (83.0) 42 (79.3) 43 (81.1)
Severe 1(1.9) 0(0.0) 0(0.0)
Con. 6.44 +2.18 5.89+1.68 594 +1.89
Normal 2 (10.0) 2 (15.0) 2 (10.0)
Mild 14 (80.0) 15 (80.0) 15 (85.0)
Severe 2(10.0) 1(5.0) 1(5.0)
Social support 0.062 0.728 0.398
Int. 4772 + 7.74 48.59 + 5.47 47.23 £ 7.02
Con. 46.89 + 8.68 50.06 £ 9.13 4517 £9.73
Quiality of life 0.048 0.025 0.63
Int. 7.83 +2.67 8.00 + 2.67 6.87 + 1.79
Con. 8.56 + 4.06 9.28 +3.25 8.44 +2.89
Mean = SD or n (%).

The P-value for emotional health was calculated using repeated-measures ANOVA.
Int., intervention; Con., control.

Table 6. Changes in oral health scores among participants (n = 71)

Within-subject effects

Variables Pre-int. Post-int. 2 Months after-int. : =
Time Group Group x time
KOHIP-14 0.159 0.629 0.284
Int. 32.32+11.55 28.64 + 13.93 28.98 +11.42
Con. 32.00 £ 13.03 33.00 £ 12.62 29.06 + 12.45
DHI 0.036 0.045 0.354
Int. 9.06 +9.84 6.11 £ 8.92 9.17 + 12.07
Con. 10.40 + 7.82 11.11 + 15.63 14.44 + 14.84
Mean + SD.

The P-value for oral health was calculated using repeated-measures ANOVA.
Int., intervention; Con., control; KOHIP-14, Korea Oral Health Impact Profile-14; DHI, Dysphagia Handicap Index.

6. SLEH A 23, AP F AlFo] tizaoll Hs) FAES] Aut
AlEFen Ago nE S H2ae] IFH A= =Hl FL2otA FASH= Hl 7] ARATHE =
Table 70 A|AJFAT. MNA 4= SA A A 23.97 + 5.138, P = 0.027), MNA F<=0] A7} Z3fof uhE Wsh F4
3.34%4, A% 23.95 + 3437, AR 2709 23.77 + 3.78F° olyt SA9] AEA JfA adte= BA X O R FO5A] Lkt
& Hlug tgHos fAE B, f2FoAs AR 23.44 NQ-E+= SAloll Al AP 62.42 + 7.267], AR 67.65 + 8.94
1 2727004 ARE 2171 + 3.18FH 02 AT & ARE 270€ A, A 271 64.68 + 715802 YEREOoH, YA F
ok 21.74 £ 385808 W2 $ES B MESY B4 S sigshe A= AR 277(50.9%), A 3878(71.7%),
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Table 7. Changes in nutritional assessment results among participants (n = 71)

Within-subject effects

Variables Pre-int. Post-int. 2 Months after-int. : :
Time Group Group x time
MNA 0.187 0.027 0.261
Int. 23.97 £3.34 23.95 + 3.43 23.77 £3.78
Adequate 28 (52.8) 29 (54.7) 29 (54.7)
At risk of malnutrition 23 (43.4) 22 (41.5) 21 (39.6)
Malnutrition 2(3.8) 2(3.8) 3(5.7)
Con. 2344 +2.72 21.71+3.18 21.74 + 3.85
Adequate 6 (33.33) 4 (22.22) 3(16.67)
At risk of malnutrition 11 (61.11) 12 (66.66) 12 (66.66)
Malnutrition 1(5.56) 2(11.12) 3(16.67)
NQ-E 0.974 0.187 0.163
Int. 62.42 + 7.26 67.65 + 8.94 64.68 + 7.15
Good 27 (50.9) 38 (71.7) 34 (64.1)
Monitoring 26 (49.1) 15 (28.3) 19 (35.9)
Con. 5752+ 7.78 57.64 +7.82 5753+ 7.91
Good 5 (27.78) 4 (22.22) 4 (22.22)
Monitoring 13 (72.22) 14 (77.78) 14 (77.78)

Mean + SD or n (%).

The P-value for nutritional assessment was calculated using repeated-measures ANOVA.
Int., intervention; Con., control; MNA, Mini Nutritional Assessment; NQ-E, Nutrition Quotient for Elderly.

ARS- 2714 347(64.1%)°01 92 SAIZT 2T 119 IF

w3}, Az 53 9 A 1E
MAT EAH R §OJ5HA] g A0 Leht

7. G M
A]

&

%
¥ 43

=
] A AE avol gigt &

Tru] AZo] st EARET R 2] oA 4 F8 o
WSh= Table 80f A|AISHYCt. olHX] 3, <35}

=, @, A, dirae AR A, AR Jde] A2

ARES] 3Tl whet Relet Bt e
SIS QP < 0.05). et w]ekl B, Co

St AIZF 2ot 8

A 713

AR 02 GOISIATHP < 0.05). lEkel A9 C 4
7 Bliolq FAlzo] xR KOsk e
HAFS BYOT(P < 0.05), o]
SAE . vekel B2} D A

B4 A%H o

& A R3S 71EL

0457;‘"240§ 09,]

D BEoIA A7kt [ 2k 4EAE A BAHOE §

314] glof, Aj7bo] w2 s}
et 24, B3t vt
AP < 0.05), A|ZF 8 A7 3

BEE

=
| T

oStk B AEE TS A7

P 0 2o AR L
2% 7ke] R0t Fol7t 9]
ko] AEAg Bk §
2h, e 19

A7}

Y] oz a3 Lrold SAXR Fofet Aol&

Ho|A] g3t

https://doi.org/10.5720/kjcn.2025.00353

DISCUSSION

AL B AGo] AR Pl o 1Y
NEReu|(o]st ABFu) AFo] A% FoF el v
e 2437 gIste] FAD BRTLL Bl HA

o

Wi
ol
_?L

]

38
2=
A

fr

q_
F2A, A2 Ao §
go ool x|x] gko} 2] EheAel
2 Hassp] 98 FA2
At 58 A7Alslete ST
@ Aol e sisict.
A7 W APL 79,0842 FUAG
(2019-2022d)0]] H 1 ﬁlﬂ Lol Hit AgET =2
glow, ol & A%o] $7] LA Be Ao Ho
B Ay S 226702 FNAGISEA A3k} SARHC
U, B B8 oFE S 24512 tha WSk B 70l 7
8458 2504 £ ol 675(043%) 0% TEES %
ASHA AL, FAERLE 60%8(84.5%) 0 & =2 HE&Z H3lrt o]
PIT S92 15 ulo] 24 =01 o) A 7l Aok

] 5573

)

ox
> o
N

o

R
=5
£
A1)
=

-+ g
19
=)

r

F_R
4
BN
M
)
ot
\1 =
ri g ) Jr:
R i
o,
A

)
N
N
9]
o
4o o B )

> oIN o 2 oo
1o mwx 9

o,
L)
rH ol

i)
Eﬁ' o,
=2 o}

0 of
oQ
N
>

35
o)

=

Ui,

FoFoltt= APA+9] E_LQ]- v/\}ﬁl- 7:‘0(}—- EO]I:]-[31 32].
AAZD AZS B7F ) 28} AL ojl55gat g

109



Sang-ju Lee, et al.

Table 8. Changes in nutrient intake among participants (n = 71)

Within-subject effects

Classification Pre-int. Post-int. 2 Months after-int. : :
Time Group Group x time

Energy (kcal) <0.001 <0.001 <0.001
Int. 1,217.40 £ 33729 1,651.99 + 31848 1,471.32 + 365.84
Con. 922.46 £+ 330.41 1,063.27 £371.76 1,232.15+478.24

Carbohydrates (g) <0.001 <0.001 0.004
Int. 207.69 + 61.40 258.12 + 49.35 243.70 £ 55.24
Con. 161.85 + 58.88 175.29 + 61.04 205.58 £ 72.50

Protein (g) <0.001 <0.001 <0.001
Int. 42.76 £ 12.76 63.01 + 14.79 52.12 + 16.33
Con. 31.36+12.71 40.61 + 19.78 46.41 +25.21

Lipids (g) <0.001 <0.001 0.001
Int. 22.59 £9.09 37.89+11.19 30.66 £ 11.83
Con. 15.25 + 7.30 19.87 + 12.90 23.17 +14.78

Fibers (g) <0.001 <0.001 0.006
Int. 16.65 + 4.98 22.66 £ 6.55 22.05 £5.89
Con. 11.51+4.74 12.03 +7.20 14.93 £ 7.02

Vitamin A (ug RAE) 0.848 <0.001 0.034
Int. 279.35 + 166.36 252.49 + 128.84 287.08 + 135.90
Con. 107.31 £ 79.35 136.13 + 104.32 108.60 + 83.34

Vitamin B, (mg) <0.001 0.247 0.512
Int. 0.80 +£0.22 1.74 + 5.87 1.16 +0.40
Con. 0.66 + 0.29 0.64 +£0.22 0.86 + 0.49

Vitamin C (mg) 0.904 <0.001 0.756
Int. 53.00 + 34 .82 56.33 £ 39.59 55.12 + 28.98
Con. 27.86 + 16.26 26.95 + 22.30 27.01 + 17.61

Vitamin D (pg) <0.001 0.133 0.042
Int. 1.25+ 1.55 1.31+1.51 1.35+1.51
Con. 0.57 £0.77 1.16 £ 1.98 3.88 +5.58

Calcium (mg) 0.168 <0.001 0.378
Int. 448.25 + 22417 471.22 + 159.41 540.13 + 194.10
Con. 313.23 + 200.74 255.71 £ 122.93 322.78 £ 199.43

Sodium (mg) <0.001 0.006 0.552
Int. 3,029.56 + 1,133.59 3,773.10 + 930.08 3,885.95 + 1,148.92
Con. 2,283.58 + 1,478.20 2,977.82 + 1,480.40 3,392.96 * 2,004.27

Iron (mg) 0.001 <0.001 0.489
Int. 9.10 £+ 2.82 9.02+2.76 10.58 £ 3.05
Con. 5.89+2.87 6.57 £ 2.76 7.99 £ 3.42

Magnesium (mg) 0.002 <0.001 0.167
Int. 206.22 £ 70.31 185.60 + 70.08 246.26 + 78.81
Con. 140.52 + 71.32 143.68 + 86.90 176.00 £ 98.50

Cholesterol (mg) 0.123 0.118 0.640
Int. 139.01 + 127.35 162.28 + 110.84 173.75 + 141.65
Con. 100.51 + 88.61 132.04 + 151.34 121.76 + 114.99

Mean + SD.

The P-value for nutritional assessment was calculated using repeated-measures ANOVA.
Int., intervention; Con., control.
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8) References

« 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).

¢ 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.

iv

(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.

(4) Thesis and dissertaion
Author. Title. [Book type]. Publisher; Year of publication.
master’s thesis for master degree, dissertation for doc-
toral degree

<Example> Ahn SY. The perception of sugar reduction in nutri-
tion teachers or dieticians in charge of school meals and their
use of added sugar in Seoul. [master’s thesis]. Sookmyung
Women'’s University; 2014.

(5) Conference papers
Authors of paper. Title of paper. Proceedings of Confer-
ence title; Year Month Day; Place of conference: p. Start
page-Last page.

<Example> Shim JE. Infant and child feeding practices for
development of healthy eating habits. Proceedings of 2014 An-
nual Conference of the Korean Society of Community Nutrition;
2014 Nov 14; Seoul: p. 195-213.

(6) Articles in magazine or newspaper
(D Magazine articles

Author. Article title. Magaxine title. Year Month: Page.

<Example> Lee BM. Nutrition treatment of hereditary metabol-
ic diseases. Nutrition and Dietetics. 2013 Dec: 12-19.

(2 Newspaper articles
Author or Organization. Article title. Newspaper title.

https://kjcn.orkr

Year Month Day; Section: Page.

<Example> Lee JH. Sodium reduction need to readjust
policy. Food and Beverage News. 2014 Sep 29; Sect. A: 1.

(7) Materials on the internet

(D Web sites
Author or Organization. Title [Internet]. Publisher; Year
[cited Year Month Day]. Available from: electronic ad-
dress

<Example> The Korean Society of Community Nutrition. Nutri-
ent story [Internet]. The Korean Society of Community Nutrition;
2007 [cited 2015 May 12]. Available from: http://www.dietnet.
or.kr/

(2 Web page
Author or Organization. Title [Internet]. Publisher;
Year [updated Year Month Day; cited Year Month Day].
Available from: electronic address

<Example> Ministry of Food and Drug Safety. Winter food poi-
soning, be careful of norovirus [Internet]. Ministry of Food and
Drug Safety; 2014 Nov 14 [updated 2014 Dec 11; cited 2015
Feb 1]; Available from: http://www.mfds.go.kr/fm/article/view.
do?articleKey=1245&searchTitleFlag=1&boardKey=4&me-
nuKey=167&currentPageNo=1

9) Tables and Figures: Tables and Figures must be writ-
ten in English, and limited to a maximum of 10 altogether.
Each table and figure should be prepared on a separate
page and placed at the end of the text according to the or-
der cited in the text. Citation of tables or figures in the text
is as Table 1 or Fig. 1. Vertical lines are not used in tables.
A title should be placed at the top of a table or at the bot-
tom of a figure. The footnotes of the table are presented on
Arabic numerals as superscripts 1), 2), 3). In case of indi-
cating levels of significance, P-values should be presented
in the body of each table, and if necessary, symbols can be
used as *, **, ** etc. To indicate the result of multi-range
tests, letters such as a, b, ¢, etc. can be used.

9. PUBLICATION
Once the review process is completed, the manuscript

cannot undergo any modifications in their contents or
changes of the authors. PDF page proofs will be emailed


http://www.dietnet.or.kr/
http://www.dietnet.or.kr/
http://www.mfds.go.kr/fm/article/view.do?articleKey=1245&searchTitleFlag=1&boardKey=4&menuKey=167&currentPageNo=1
http://www.mfds.go.kr/fm/article/view.do?articleKey=1245&searchTitleFlag=1&boardKey=4&menuKey=167&currentPageNo=1
http://www.mfds.go.kr/fm/article/view.do?articleKey=1245&searchTitleFlag=1&boardKey=4&menuKey=167&currentPageNo=1

Address: 904 Hyundai Hyel, 213-12, Saechang-ro, Yongsan-gu,

Seoul 04376, Korea
within 3 days. The author pays the publication fee for the Tel: +82-2-749-0747

to the corresponding author and should be returned

published paper, including manuscript editing fees, refer- Fax: +82-2-749-0746
ence proofreading fees, and file processing fees. Authors Email: kjcn45@koscom.orkr
who choose to withdraw a manuscript after it has under-
gone peer-review will be charged the review fee.
Any issues not indicated in these instructions will be
reviewed and decided by the Editorial Committee. Any
additional questions or information on manuscript sub-
mission and publication can be clarified by contacting
the editorial office.
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The code of research ethics .
of the Korean Society of Community Nutrition KJCN&

Korean Journal of Community Nutrition

Enactment Jan 21, 2008

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

I. 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.

1. 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.
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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 K ] CN &

Korean Journal of Community Nutrition

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.nlm.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 KJCN guidelines
8. Other indications - Write numbers and units with a space (50 kg, 600 kcal), but attach % and °C.
such as units - g/dl (X), g/dL (O)
- 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 firstline 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 KIJICN:&

Korean Journal of Community Nutrition

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.

1.1 (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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1. M=o A 2 B 2229 WE H2= BARIIA & M= B NS 22 22 2101 HMA|

0fl) Sociodemographic characteristics of children (n = 80)

2. B 229| IS Z(table head)2 715512 HIAIE S MYSH= HO2 51, H2:5] Mean + SD S B8 HSOR of= % X

00
o

o 10
- WHZS MAoH= 42 Mean + SD, Mean + SE O AR, E0{A7] 29I
0)22.0 + 2.3: "+ YFZ ZO{M7|
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oll) Energy (kcal/day) (O)
Energy, kcal/day (X)
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