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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 tilte) 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 2951-3126). 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.
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Objectives: This study investigated the relationship between self-care and health-related
behaviors such as medication use, dietary supplementation, dietary habits, and physical
activity among Koreans aged 20-60 years.

Methods: Data from a total of 300 participants (150 men and 150 women) living in Seoul
and Gyeonggi provinces in Korea were analyzed to assess the relationship between
health behaviors and dietary supplements (DSs) related to self-care. Based on self-care
levels, the participants were classified into three groups: low (n = 124), medium (n = 78),
and high (n = 98).

Results: DSs (P < 0.001), physical activity (P < 0.001), recognizing the perceived health
benefits of self-care (P < 0.001), self-care when sick (P = 0.039), and the reasons for self-
care (P = 0.028) differed among the self-care groups. Daily diet frequency (P = 0.001),
breakfast frequency (P = 0.026), regular exercise (P < 0.001), DSs use rate (P < 0.001),
DSs use frequency (P = 0.013), and total dietary behavior score (P < 0.001) also differed
significantly depending on the degree of self-care. The degree of self-care was significantly
and positively correlated with DSs intake (r = 0.377, P < 0.001), physical activity (r =
0.433, P < 0.001), and total dietary behavior score (r = 0.185, P < 0.01).

Conclusion: The results demonstrated that the degree of self-care was related to DSs,
physical activity, and total dietary behavior scores in Korean adults. Additionally, self-care
capacity should be increased through health-related behaviors based on health education
programs.

Keywords: self care; health behavior; dietary supplements; eating behavior; exercise

INTRODUCTION

Self-care is a consumer-practiced means of health improvement based on their
preferences, without guidance from healthcare professionals [1]. Self-care ac-
tivities range from broad activities, such as dietary habits and exercise, that the
public performs as part of health management [2] to specific self-care actions
carried out without a physician’s intervention to manage mild chronic conditions
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[3, 4]. The World Health Organization emphasizes that
self-care is important for sustainable disease preven-
tion, health promotion, and a major form of healthcare
accessible to all individuals [5]. Many governments, in-
cluding those in the United States, Europe, and Austra-
lia, are increasingly interested in supporting self-care, as
it benefits long-term healthcare and can reduce medical
costs for minor illnesses [6-8].

Self-directed physical activity and dietary choices are
significantly associated with better health outcomes,
particularly in weight management and reducing the
risk of chronic diseases [9]. Medication adherence,
smoking cessation, diabetes self-care, and weight loss
are examples of successful health behavior interven-
tions based on changes in daily life [10]. In contrast,
behaviors such as frequent medication nonadherence,
overeating, and substance abuse (e.g., alcohol, tobac-
co, and illegal drugs) play roles in poor health and in-
creased mortality [11]. However, a lack of professional
guidance on self-care behaviors can lead to inconsis-
tencies in health outcomes owing to the misuse or mis-
understanding of related products and practices. For
instance, the unsupervised consumption of dietary sup-
plements (DSs) and medications can have both benefits
and side effects, depending on individual perceptions
and the appropriateness of the products used [12]. The
use of DSs along with prescription medications is often
believed to improve health. An estimated 12%-20% of
patients taking both DSs and prescription medications
may have potential drug-supplement interactions [13].
Therefore, the indiscriminate use of DSs and some DSs
may be dangerous when taken with prescription drugs.

However, despite many recent studies on self-care, re-
search on health behaviors related to self-care is lacking,
and few studies have examined the relationships among
general medicine use, DSs use, and self-care. Therefore,
this study aimed to understand the practice of self-care
among Korean adults and identify the relationship be-
tween self-care and health-related behaviors.
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METHODS

Ethics statement

The written informed consent was obtained from all par-
ticipants for the survey. The study protocol was approved
by the Institutional Review Board of Shinhan University
(approval number: SHIRB-202305-HR-184-02).

1. Study design

This was a cross-sectional study. It was described ac-
cording to the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) statement
(https://www.strobe-statement.org/).

2. Participants and data collection

This study was conducted in June 2023, using an online
survey targeting people in the age group of 20-60 years
living in Seoul and Gyeonggi-do, South Korea. Data
from a total of 300 respondents were analyzed. The
questionnaire used in this study consisted of questions
regarding general characteristics, self-care, health-relat-
ed behaviors, DSs, and dietary habits.

3. General characteristics

General information on gender, age, marital status,
household type, occupation, education level, average
household income, frequency of breakfast and meal
intake, stress, drinking, smoking, and regular exercise
were recorded.

4. Self-care behavior

Participants were questioned about their self-care expe-
riences within the last 6 months, self-care methods when
sick, source of self-care information, the reasons for self-
care, and the side effects to determine their self-care sta-
tus. Additionally, the degree of self-care, self-administra-
tion of medicine without a doctor’s prescription, DSs use
when sick, physical activity when ill, and perception of
the health benefits of self-care were investigated using a
five-point Likert scale (1 = not at all, 5 = very much). The
participants were classified into three groups according
to the degree of self-care: Low, those who reported “not
at all” and “a little” self-care (LS, n = 124); medium, those
who answered “usually” (MS, n = 78); and high, those
who answered, “alot” and “very much” (HS, n = 98).

https://doi.org/10.5720/kjcn.2024.00255
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5. Health-related behaviors and dietary supplements
The frequencies of daily diet consumption, breakfast
consumption, alcohol consumption, regular exercise,
and smoking status were investigated, along with cur-
rent DS intake and frequency of DSs intake. The investi-
gation included 13 types of DSs: multivitamins and min-
erals, vitamin B complex, vitamin A & lutein, vitamin C,
vitamin D, calcium, probiotics, omega-3 fatty acids, red
ginseng and ginseng products, iron supplements, folic
acid, protein supplements, and others.

6. Dietary behaviors

The questionnaire on dietary behaviors included 20
items and used a five-point Likert scale (1 = not at all,
5 = very much) [14]. Regarding questions on dietary
behaviors, higher scores (average individual scores for
each item and the total diet scores on a 100-point scale)
indicated better dietary behaviors.

7. Statistical analysis

SAS version 9.4 (SAS Institute Inc.) was used to perform
all statistical analyses. The analyzed results were pre-
sented as means + standard error or number (%). Chi-
square or Fisher’s exact tests were used to analyze the
demographic information, DSs intake, and self-care
of each group to identify their characteristics. The dif-
ferences in dietary behavior scores among the groups
were determined through analysis of variance using
Duncan’s multiple range test. The correlations between
major variables related to self-care were analyzed and
expressed as partial Spearman’s rank order correlation
coefficient after adjusting for age. Statistical significance
was set at P < 0.05.

RESULTS

1. General characteristics

Table 1 presents general information on the survey par-
ticipants. Age differed significantly among the groups
according to self-medication. The LS, MS, and HS groups
had the highest proportions of people in their 40s, 30s,
and 60s, respectively (P = 0.035). However, no significant
differences were observed across groups in terms of gen-
der, marital status, household type, occupation status,
educational level, or average monthly income.

https://doi.org/10.5720/kjcn.2024.00255

2. Self-care behaviors

The participants’ self-care behaviors are presented in
Table 2. Self-care experience within the past six months
differed significantly among the groups, with 39.52%,
55.13%, and 93.88% of participants in the LS, MS, and
HS groups, respectively, reporting self-care experience
(P < 0.001). There was a significant difference in the
degree of self-care by DSs intake when sick among the
LS (2.60 % 1.17), MS (3.03 = 1.02), and HS (3.56 + 1.08)
groups (P < 0.001). There was a significant difference
in the degree of self-care through physical activity
when sick among the LS (2.70 + 0.99), MS (2.97 + 0.58),
and HS (3.56 + 0.72) groups (P < 0.001). The perceived
health benefits of self-care were significantly higher in
the HS group (3.83 + 0.67) than in the LS (3.32 + 0.61)
and MS (3.29 + 0.56) groups (P < 0.001). Regarding the
use medicines or DSs when sick, while the LS group
was most likely to report taking “prescription medicines
only” (39.52%), both the MS (41.03%) and HS (42.86%)
group were most likely to say “both prescription med-
icines and DSs,” with a significant difference among
the groups (P = 0.039). The most common reason for
self-care was “convenience of easily obtaining drugs/
health supplements” in all groups (33.67% of the total),
followed by “not taking the disease seriously” (25.00%)
in the LS group and “easy access to information” in the
MS (23.08%) and HS (26.53%) groups, with a significant
difference among the groups (P = 0.028).

3. Health behaviors and dietary supplements

The health behaviors of the participants are presented
in Table 3. The frequencies of daily diet, breakfast, alco-
hol, smoking, regular exercise, and DSs intake differed
significantly according to the degree of self-care. There
was a significant difference in the daily diet frequency,
with the LS and MS groups having the highest frequen-
cy of consuming two times per day, and the HS group
having the highest frequency of consuming three times
per day (P = 0.001). Regarding the frequency of break-
fast consumption, the LS and HS groups had a high rate
of consuming breakfast 5-7 times a week, while the MS
group revealed of almost never eating breakfast, with
a significant difference among the groups (P = 0.026).
The frequency of regular exercise differed significant-
ly among the groups (P < 0.001). In the LS group, the
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Table 1. Sociodemographic characteristics of the participants according to the degree of self-care

Variable Total (n = 300) Low (n = 124) Medium (n = 78) High (n = 98) P-value”
Gender 0.086
Men 150 (50.00) 55 (44.35) 47 (60.26) 48 (48.98)
Women 150 (50.00) 69 (55.65) 31(39.74) 50 (51.02)
Age (year) 0.035
20-29 60 (20.00) 27 (21.77) 19 (24.36) 14 (14.29)
30-39 60 (20.00) 27 (21.77) 20 (25.64) 13 (13.27)
40-49 60 (20.00) 29 (23.39) 13 (16.67) 18 (18.37)
50-59 60 (20.00) 23 (18.55) 14 (17.95) 23 (23.47)
60-69 60 (20.00) 18 (14.52) 12 (15.38) 30 (30.61)
Marital status 0.488
Married 172 (57.33) 68 (54.84) 43 (55.13) 61 (62.24)
Single 128 (42.67) 56 (45.16) 35 (44.87) 37 (37.76)
Household type 0.178
Single-person household 45 (15.00) 24 (19.35) 8 (10.26) 13 (13.27)
Multi-person household 255 (85.00) 100 (80.65) 70 (89.74) 85 (86.73)
Occupation 0.429
Yes 217 (72.33) 92 (74.19) 52 (66.67) 73 (74.49)
None 83 (27.67) 32 (25.81) 26 (33.33) 25 (25.51)
Education 0.477
High school 43 (14.33) 14 (11.29) 12 (15.38) 17 (17.35)
In college 14 (4.67) 5 (4.03) 5(6.41) 4 (4.08)
Completed college 205 (68.33) 89 (71.77) 55 (70.51) 61 (62.24)
Graduate school 38 (12.67) 16 (12.90) 6 (7.69) 16 (16.33)
Average monthly income 0.691
< 2 million won 24 (8.00) 13 (10.48) 4 (5.13) 7 (7.14)
2-3 million won 44 (14.67) 19 (15.32) 12 (15.38) 13 (13.27)
3-4 million won 43 (14.33) 18 (14.52) 14 (17.95) 11 (11.22)
4-5 million won 47 (15.67) 17 (13.71) 13 (16.67) 17 (17.35)
5-6 million won 50 (16.67) 23 (18.55) 14 (17.95) 13 (13.27)
2 6 million won 92 (30.67) 34 (27.42) 21 (26.92) 37 (37.76)

n (%).

YP-value estimated using the x test.

most common response was “rarely” (38.71%). In the
MS group, the highest response rates were for “1-3
times a month” (25.64%), “1-2 times a week” (24.36%),
and “rarely” (23.08%), in that order. In the HS group,
the most frequent response was “3-4 times a week”
(29.59%), and the proportion of participants who re-
ported exercising “everyday” (16.33%) was substantially
higher than in the other groups.

The frequency of DSs intake differed significantly
among the groups. The proportions of participants re-
porting “everyday” intake were 38.04% in the LS group,
55.38% in the MS group, and 64.52% in the HS group,
with the HS group showing a significantly higher fre-
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quency (P=0.013).

4. Dietary behaviors

The dietary behaviors of the participants are presented
in Table 4. The total dietary behavior score for the HS
group was 65.26 + 8.97 points, which was significant-
ly higher than those in the LS (59.74 + 10.06 points)
and MS (59.24 + 10.04 points) groups (P < 0.001). The
groups revealed significant differences in the following
12 dietary behavior items: “I have three meals a day”
(P =0.043), “I eat a good breakfast” (P = 0.023), “I eat
regularly” (P = 0.040), “I don’t overeat” (P < 0.001), “I
eat food with oil at every meal” (P = 0.042), “I rarely eat

https://doi.org/10.5720/kjcn.2024.00255
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Table 2. Self-care behaviors of the participants according to the degree of self-care

Variable Total (n = 300) Low (n=124) Medium (n=78) High (n=98) P-value”
Self-care within the last 6 months <0.001
Yes 184 (61.33) 49 (39.52) 43 (55.13) 92 (93.88)
No 116 (38.67) 75 (60.48) 35 (44.87) 6(6.12)
Take medicines without a doctor’s prescription  2.83 + 1.12 2.80 +1.07 2.76 + 1.15 292 +1.16 0.595
when sick®
Take DSs when sick” 3.03+1.18 2.60 + 1.17° 3.03+1.02° 3.56 + 1.08° <0.001
Physical activity when sick” 3.05 £ 0.89 2.70 £ 0.99° 2.97 +0.58° 3.56 + 0.72° <0.001
Perceived health benefits of self-care” 3.48 £ 0.66 3.32+0.61° 3.29 + 0.56" 3.83+0.67° <0.001
Self-care when are sick 0.415
Go to the hospital 174 (58.00) 69 (55.65) 51 (65.38) 54 (55.10)
Take leftover prescription medicine instead 46 (15.33) 24 (19.35) 8(10.26) 14 (14.29)
of going to the hospital
Take general medicines instead of going to 51 (17.00) 20 (16.13) 9 (11.54) 22 (22.45)
the hospital
Take DSs 9 (3.00) 4(3.23) 3(3.85) 2(2.04)
Eat healthy foods 20 (6.67) 7 (5.65) 7(8.97) 6 (6.12)
How medicines/DSs are taken when sick 0.039
Take only prescription medicines 95 (31.67) 49 (39.52) 23(29.49) 23 (23.47)
Take only general medicines/prescription 39 (13.00) 20 (16.13) 10 (12.82) 9(9.18)
medications
Take only DSs 13 (4.33) 5(4.03) 3(3.85) 5 (5.10)
Take both prescription medicines and DSs 102 (34.00) 28 (22.58) 32 (41.03) 42 (42.86)
Take both general medicines and DSs 31(10.33) 13 (10.48) 5 (6.41) 13 (13.27)
Stop taking supplements/DSs 4(1.33) 1(0.81) 0 (0.00) 3(3.06)
Simple stretches or exercises 10 (3.33) 5(4.03) 2 (2.56) 3(3.06)
Not applicable 6 (2.00) 3(2.42) 3(3.85) 0 (0.00)
Reasons for self-care 0.028
High medical expenses 25 (8.33) 11 (8.87) 6 (7.69) 8(8.16)
Medicines easily obtained and DSs 101 (33.67) 40 (32.26) 29 (37.18) 32 (32.65)
(because it is convenient)
Not taking the disease seriously 53 (17.67) 31 (25.00) 10 (12.82) 12 (12.24)
Left-over previously prescribed medications 16 (5.33) 4 (3.23) 8(10.26) 4 (4.08)
Ease of access to useful information 64 (21.33) 20 (16.13) 18 (23.08) 26 (26.53)

(recommendations from acquaintances,
YouTube, etc.)

Preference for alternative medicine (natural 17 (5.67) 4 (3.23) 3(3.85) 10 (10.20)
healing therapies, herbal medicines, etc.)
No time, etc. 24 (8.00) 14 (11.29) 4 (5.13) 6(6.12)

n (%) or Mean + SE.

DSs, dietary supplements.

YP-value was estimated using x° or Fisher’s exact tests and analysis of variance (ANOVA).

Five-point Likert scale: not at all = 1; slightly = 2; moderately = 3; very = 4; extremely = 5.

““Means with different letters within the same row differ significantly according to Duncan’s multiple range test.

processed foods” (P = 0.003), “I rarely eat sweet foods” day” (P < 0.001), and “I apply nutritional knowledge to
(P =0.022), “I avoid spicy and strong-tasting food” (P daily life” (P < 0.001). In all items showing significant
< 0.001), “I rarely eat animal fat” (P < 0.001), “I avoid differences, the HS group scored significantly higher
heavy smoking” (P = 0.003), “I exercise > 30 min every than the other groups.

https://doi.org/10.5720/kjcn.2024.00255 107
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Table 3. Health-related behaviors of the participants according to the

degree of self-care

Variable Total (n = 300) Low (n = 124) Medium (n = 78) High (n = 98) P-value”
Daily diet frequency 0.001
1time 4 (1.33) 3(2.42) 0 (0.00) 1(1.02)
2 times 162 (54.00) 63 (50.81) 56 (71.79) 43 (43.88)
> 3 times 134 (44.67) 58 (46.77) 22 (28.21) 54 (55.10)
Breakfast frequency 0.026
Rarely 109 (36.33) 9 (31.45) 7 (47.44) 33(33.67)
1-2 times/week 37 (12.33) 0 (16.13) 0(12.82) 7 (7.14)
3-4 times/week 33 (11.00) 12 (9.68) 11 (14.10) 10 (10.20)
5-7 times/week 121 (40.33) 3 (42.74) 0 (25.64) 48 (48.98)
Alcohol frequency 0.748
Rarely 127 (42.33) 51 (41.13) 3(42.31) 43 (43.88)
1-3 times/month 5 (25.00) 3(26.61) 1(26.92) 21(21.43)
1-2 times/week 4 (21.33) 25 (20.16) 15 (19.23) 4 (24.49)
3-4 times/week 2(7.33) 12 (9.68) 4 (5.13) 6(6.12)
> 5-6 times/week 2 (4.00) 3(2.42) 5(6.41) 4 (4.08)
Regular exercise <0.001
Rarely 80 (26.67) 8 (38.71) 8 (23.08) 14 (14.29)
1-3 times/month 43 (14.33) 14 (11.29) 0 (25.64) 9(9.18)
1-2 times/week 71 (23.67) 2(25.81) 19 (24.36) 20 (20.41)
3-4 times/week 55 (18.33) 14 (11.29) 2 (15.38) 29 (29.59)
5-6 times/week 28 (9.33) 11 (8.87) 7 (8.97) 10 (10.20)
Every day 23 (7.67) 5 (4.03) 2 (2.56) 16 (16.33)
Smoking 0.432
Present smoker 60 (20.00) 27 (21.77) 19 (24.36) 14 (14.29)
Past smoker 66 (22.00) 24 (19.35) 17 (21.79) 25 (25.51)
Never 174 (58.00) 73 (58.87) 42 (53.85) 59 (60.20)
Current DSs intake <0.001
Yes 250 (83.33) 92 (74.19) 65 (83.33) 93 (94.90)
No 50 (16.67) 32 (25.81) 13 (16.67) 5 (5.10)
Frequency of DSs intake” 0.013
< 1time/month 1(0.40) 0 (0.00) 0 (0.00) 1(1.08)
1-3 times/month 2 (0.80) 2(2.47) 0 (0.00) 0 (0.00)
1-2 times/week 15 (6.00) 10 (10.87) 3(4.62) 2(2.15)
3-4 times/week 48 (19.20) 22 (23.91) 13 (20.00) 13 (13.98)
5-6 times/week 53 (21.20) 23 (25.00) 13 (20.00) 17 (18.28)
Every day 131 (52.40) 35 (38.04) 36 (55.38) 60 (64.52)
n (%).

DSs, dietary supplements.
YP.value was estimated using x> or Fisher’s exact tests.
IIncludes only respondents currently taking DSs.

5. Correlation analysis between self-care degree and
health-related variables

Table 5 presents the correlations between the degree
of self-care and related variables adjusted for age. The
degree of self-care was positively correlated with DSs
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intake (r = 0.377, P < 0.001), physical activity (r = 0.433,
P < 0.001), and total dietary behavior score (r = 0.185, P
<0.01). The degree of medication use without a doctor’s
prescription was positively correlated with the degree of
DSs intake (r = 0.170, P < 0.01) and negatively correlated
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Table 4. Dietary behavior scores of the participants according to the degree of self-care

ltems Total (n = 300) Low (n = 124) Medium (n = 78) High (n = 98) P-value”
I have three meals a day. 2.91+1.35 2.90 + 1.35" 2.64 +1.18b 3.15+ 1.45° 0.043
| eat a good breakfast. 2.76 + 1.33 2.80 + 1.28° 242+ 122" 2.97 + 1.44° 0.023
| eat regularly. 3.32+1.04 3.24 +1.08%" 347 +0.95° 3.53 +1.03° 0.040
| eat slowly. 3.12 +0.97 3.02+1.00 3.06 £0.93 3.29+0.94 0.101
| don’t overeat. 2.94 +0.99 2.69 + 0.99" 3.04 + 0.96° 3.18 + 0.95° <0.001
| eat grains every meal (rice, bread, pas- 3.45+1.00 3.51+1.00 3.29 £ 0.99 3.49+1.01 0.297
ta, and potato).
| eat protein every meal (meat, fish, egg, 3.26 + 0.85 3.27 £0.83 3.21+0.86 3.29 + 0.86 0.798
legumes, and tofu).
| eat vegetables more than twice a day 2.97 £ 0.92 2.93+0.92 2.87 £ 0.86 3.10 + 0.96 0.205
except Kimchi.
| eat food with oil every meal. 2.74 + 0.86 2.86 + 0.88° 2.76 + 0.82% 2.57 +0.85° 0.042
| drink milk (cheese, yogurt) every day. 2.78+1.11 2.75+1.15 2.73+1.10 2.86+1.08 0.702
| eat fruits more than twice a day. 2.40 +0.97 2.37+1.00 2.41+0.93 2.44 +0.99 0.874
| rarely eat processed food. 2.68 +1.00 2.49 +1.02° 2.63+0.88" 2.95 +1.03° 0.003
| rarely eat sweet food. 2.97 + 1.09 2.82 +1.10° 2.90 +0.92° 3.21+1.15° 0.022
| eat non-salty food. 2.95+0.95 2.88+0.98" 2.85+ 0.95 3.13 + 0.90° 0.073
| avoid spicy and strong-tasting food. 2.95+1.03 2.80+1.01° 2.74 + 0.95 3.30 + 1.03" <0.001
| rarely eat animal fat. 2.90+0.98 2.77 £0.97° 2.74 + 0.95 3.20 + 0.95° <0.001
| avoid heavy, frequent drinking,. 3.90+1.18 3.86+121 3.78+1.19 4.04 £1.13 0.319
| avoid heavy smoking. 432 +1.32 423+1.18° 4,08 +1.31° 4.63 +0.82° 0.003
| exercise > 30 minutes every day. 299+1.21 2.66 + 1.17" 2.92 +1.09° 3.46 + 1.21° <0.001
| apply nutritional knowledge to daily life. 3.10 + 0.92 2.89 + 0.95" 3.00 £ 0.79° 3.46 + 0.88° <0.001
Total 61.41 + 10.04 59.74 + 10.06° 59.24 + 10.04° 65.26 + 8.97° <0.001
Mean * SD.
YP-value estimated by analysis of variance (ANOVA).
““Means with different letters (a-c) within the same row differ significantly according to Duncan’s multiple range test.
Table 5. Correlation analysis between self-care and related variables (n = 300)
Variables Degree of self-care w:;ilgll:}tga”;ergls?:?itg?ci%n DS intake Physical activity b;%t:\lig:re;gge
Degree of self-care 1Y
Taking medication without 0.055 1
a prescription?
DSs intake” 0.377"" 0.170™ 1
Physical activity” 0.433™" 0.056 0.438™" 1
Total dietary behavior 0.185" -0.119" 0.073 0.264™"" 1

score

DSs, dietary supplements.

YPartial Sperman’s rank order correlation coefficient adjusted for age.

?Five-point Likert scale: not at all = 1; slightly = 2; moderately = 3; very = 4; extremely = 5.
¥"P<0.05, "P<0.01, P < 0.001.

with total dietary behavior score (r = -0.119, P < 0.05).
The degree of DSs intake was positively correlated with
the degree of physical activity (r = 0.438, P < 0.001). Fi-
nally, the degree of physical activity was positively cor-

related with the total dietary behavior score (r = 0.264, P
<0.001).
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DISCUSSION

This study aimed to understand the practice of self-care
among Korean adults and to identify health-related be-
haviors that influence the degree of self-care. Degree of
self-care in adults was associated with DSs intake, phys-
ical activity, and total diet scores, but not with general
medicine use. The importance of self-care is increasing-
ly emphasized in modern society, particularly with the
high prevalence of chronic diseases [15, 16]. Self-care
is defined as health activities performed by individuals
to promote health, prevent disease, and recover from
illnesses [17]. These activities may include managing
one’s health through regular diet management, DSs
intake, exercise [18] and seeking medical care or taking
general medicines when feeling unwell [19]. Regarding
self-care activities, the daily use of DSs, such as vita-
mins, was high, while the use of general medicine was
relatively less common, and information-seeking for
self-care activities are conducted daily, primarily using
the Internet [20].

Prescription medications are used to treat specific
diseases and there is a trend toward increasing self-med-
ication using over-the-counter drugs [21]. In contrast,
DSs are mainly used to promote general health [22, 23].
A previous study reported a high self-medication rate
(88.2 %) in Thai adults, with the common use of over-
the-counter medications such as non-steroidal anti-in-
flammatory drugs and antibiotics. While self-medication
was common owing to mild symptoms and easy access
to pharmacies, the authors emphasized that complete
treatment of diseases often requires additional care [24].
Our results showed no correlation between the degree of
self-care and the use of general medicine. Thus, general
medicine use may be an independent factor in personal
health management behaviors. As general medicine is
primarily aimed at temporary symptom relief, it may not
be a suitable indicator of self-care abilities.

The results of the present study showed that when
feeling unwell, the participants actively engaged in self-
care by increasing their DSs intake or physical activity.
Additionally, they tended to take DSs along with pre-
scription medications when they felt unwell. DSs or
their compounds can directly affect prescription drugs,
potentially inhibiting their clinical effects or exacerbat-
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ing symptoms, making the combination of certain DSs
and prescription drugs potentially dangerous [25]. Al-
though previous studies have reported that women, the
elderly, and those with formal education often believe
that using DSs along with prescription medications can
further improve their health [26, 27], the present study
did not observe significant differences in DSs intake or
self-care behaviors by gender or education level. These
discrepancies may be due to differences in the study
population or sample size. Further research is needed to
explore these associations in more diverse populations.

A study examining the relationship between age and
self-care found that older adults are highly dependent
on self-care [28], and a report from the United States
showed that the time spent on self-care increases with
age among adults aged > 25 years [29]. Similarly, the
results of the present study confirmed that the partic-
ipants who actively engaged in self-care were older
adults. This may be owing to increased disease risk and
health awareness with increasing age, leading to the
recognition of the importance of health management.
These results highlight the importance of nutrition edu-
cation and physical activity programs for improving self-
care behaviors, especially among older adults. Appro-
priate management of DSs intake is likely to enhance
self-care abilities effectively. Future research should
explore these associations further to develop practical
interventions for diverse populations. Previous research
has reported that many adults engage in health-relat-
ed behaviors without professional supervision and are
often influenced by a strong will to maintain personal
health [30]. These results suggest that an environment
in which DSs are easily accessible and useful informa-
tion is readily available provides conditions conducive
to self-care. DSs intake supports overall health by pro-
viding additional nutrition, especially for individuals
with nutritional imbalances [31]. In this study, groups
with high DS intake also showed high self-care abilities,
suggesting that DSs may be an effective tool to promote
self-care behaviors.

Additionally, the degree of self-care was related to
total diet scores and physical activity. The degree of
self-care improved as DSs intake increased, physi-
cal activity increased, and the total dietary behavior
scores improved. Specifically, three regular meals per
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day, breakfast consumption, and overall better dietary
habits along with regular exercise were observed. Self-
care encompasses regular physical activity, adhering to
medication regimens, monitoring symptom, following
prescribed diuretics, and seeking medical advice from
health-care professionals [32]. Similar to the results of
previous studies [33, 34] that the higher the self-efficacy,
the better the health promotion behavior, the better the
self-care was in this study as well as the better the eating
habits and the more exercise. A previous study also re-
ported improvements in nutritional assessment scores
and nutrient intake status in the elderly following a meal
intervention after hospital discharge [34]. Another study
observed that among individuals aged > 50 years, better
adherence to dietary guidelines was associated with
better self-rated health, thus confirming a significant re-
lationship between perceived health status and healthy
eating habits [35].

In this study, the more physical activity one did, the
higher the degree of self-care. Clearly, obesity is the
result of modern lifestyles, such as irregular physical
activity and being sedentary. Physical Activity Guide-
lines in the US also suggest that obesity is the result of
modern lifestyles, such as irregular physical activity and
being sedentary [36]. According to Chung et al. [37], it
was found that the group that exercised was more con-
cerned about their health concern and had better diet
habits and DSs intake compared to the group that did
not exercise. Regular physical activity helps maintain
overall physical function, including mood improve-
ment, self-awareness, and the prevention of mental
health issues [38]. These results indicated that good
dietary habits, nutritional status, and physical activity
contribute to improved self-care abilities. Thus, specific
dietary improvement programs for adult are required,
and it is necessary to consider the practice of nutrition
education and physical activity.

Limitations

This study has several limitations. First, the study in-
cluded a relatively small sample of 300 participants, lim-
ited to the Seoul and Gyeonggi regions of Korea, which
reduced the generalizability of the findings. Second, the
data collection relied on self-report surveys; thus, re-
sponse bias was possible. Third, the degree of self-care
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was based on subjective self-reported data, limiting the
accuracy of group classification.

Conclusion

The findings of this study provide valuable insights
into the relationship between self-care behaviors and
health-related factors, such as DSs intake, physical
activity, and dietary habits, among Korean adults. The
results highlight the importance of promoting healthy
dietary behaviors and regular physical activity as inte-
gral components of self-care. Furthermore, these results
suggest that DSs intake, when appropriately managed,
could play a supportive role in enhancing self-care abil-
ities. Future research should incorporate diverse popu-
lations, examine causal relationships between self-care
and health behaviors, and integrate objective measures
to enhance understanding of health outcomes. These
efforts will help develop health strategies and effective
programs to enhance self-care across diverse groups.

CONFLICT OF INTEREST

The corresponding author, Ji-Myung Kim, serves as the
Editor-in-Chief of the Korean Journal of Community
Nutrition. To mitigate any potential conflicts of interest,
Ji-Myung Kim abstained from the peer review and edito-
rial decision-making process for this manuscript, which
was managed by an independent responsible editor. No
other authors have any conflicts of interest to declare.

FUNDING

None.

DATA AVAILABILITY

Research data is available upon request to the corre-
sponding author.

REFERENCES

1. Mun S, Park JH, Baek SM, Lee M, Choi SM, Lee S. Self-care
use patterns in the UK, US, Australia, and Japan: a multina-
tional web-based survey. Integr Med Res 2016; 5(2): 151-160.

2. Slater H, Briggs AM, Bunzli S, Davies SJ], Smith AJ, Quintner

111


https://doi.org/10.1016/j.imr.2016.03.001
https://doi.org/10.1016/j.imr.2016.03.001
https://doi.org/10.1016/j.imr.2016.03.001
https://doi.org/10.1186/1471-2474-13-69

EunJung Lee, et al.

10.

11.

12.

13.

14.

JL. Engaging consumers living in remote areas of Western
Australia in the self-management of back pain: a prospective
cohort study. BMC Musculoskelet Disord 2012; 13: 69.

. Meetoo D, Temple B. Issues in multi-method research: con-

structing self-care. Int ] Qual Methods 2003; 2(3): 1-12.

. Haug MR, Akiyama H, Tryban G, Sonoda K, Wykle M. Self

care: Japan and the U.S. compared. Soc Sci Med 1991; 33(9):
1011-1022.

. Brady M, Drake JK, Namagembe A, Cover J. Self-care provi-

sion of contraception: evidence and insights from contracep-
tive injectable self-administration. Best Pract Res Clin Obstet
Gynaecol 2020; 66: 95-106.

. Australia. Department of Health and Ageing Primary health

care reform in Australia : report to support Australia’s first
national primary health care strategy. Dept. of Health and
Ageing; 2009. p. 1-180.

. Brady TJ, Murphy L, O’Colmain BJ, Beauchesne D, Daniels

B, Greenberg M. A meta-analysis of health status, health be-
haviors, and health care utilization outcomes of the Chronic
Disease Self-Management Program. Prev Chronic Dis 2013;
10:120112.

. Ostermann H, Renner AT, Bobek J, Schneider P, Vogler S.

A cost/benefit analysis of selfcare systems in the European

Union Final report. European Union; 2015. p. 1-301.

. Berdysheva E. The value of self-care: “health enthusiasts”

and healthificated consumption. Inter 2022; 14(1): 58-88.
Faqihi AHMA, Sayed SF. Self-medication practice with anal-
gesics (NSAIDs and acetaminophen), and antibiotics among
nursing undergraduates in University College Farasan Cam-
pus, Jazan University, KSA. Ann Pharm Fr 2021; 79(3): 275-
285.

Young AM, Glover N, Havens JR. Nonmedical use of pre-
scription medications among adolescents in the United
States: a systematic review. ] Adolesc Health 2012; 51(1):
6-17.

Lopes M, Coimbra MA, Costa MDC, Ramos E Food supple-
ment vitamins, minerals, amino-acids, fatty acids, phenolic
and alkaloid-based substances: an overview of their inter-
action with drugs. Crit Rev Food Sci Nutr 2023; 63(19): 4106-
4140.

Food and Drug Administration (FDA). FDA 101: dietary sup-
plements [Internet]. FDA; 2022 [cited 2024 Aug 27]. Available
from: https://www.fda.gov/consumers/consumer-updates/
fda-101-dietary-supplements

Cho W. A study on the health consciousness and eating hab-

112

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

its of the Seongnam dining owners. ] Korean Soc Food Cult
2015; 30(4): 447-456.

Buntin MB, Damberg C, Haviland A, Kapur K, Lurie N,
McDevitt R, et al. Consumer-directed health care: early
evidence about effects on cost and quality. Health Aff (Mill-
wood) 2006; 25(6): w516-w530.

Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care
in management of diabetes mellitus. ] Diabetes Metab Dis-
ord 2013; 12(1): 14.

Levin LS, Idler EL. Self-care in health. Annu Rev Public
Health 1983; 4: 181-201.

Pilkington K, Wieland LS. Self-care for anxiety and depres-
sion: a comparison of evidence from Cochrane reviews and
practice to inform decision-making and priority-setting.
BMC Complement Med Ther 2020; 20(1): 247.

Ahmed R, Divya A, Ramyarani G, Khair U, Das J. Brief over-
view on over-the-counter medicine and their impact on
community health. Indian ] Pharm Pract 2022; 15(2): 65-72.
Cline RJ, Haynes KM. Consumer health information seeking
on the Internet: the state of the art. Health Educ Res 2001;
16(6): 671-692.

Blenkinsopp A, Bradley C. Over the counter drugs: patients,
society, and the increase in self medication. BMJ 1996; 312:
629.

Street TD, Lacey SJ. Employee characteristics and health
belief variables related to smoking cessation engagement
attitudes. Work 2018; 60(1): 75-83.

Austin KG, Price LL, McGraw SM, Leahy G, Lieberman HR.
Demographic, lifestyle factors, and reasons for use of dietary
supplements by air force personnel. Aerosp Med Hum Per-
form 2016; 87(7): 628-637.

Chautrakarn S, Khumros W, Phutrakool P. Self-medication
with over-the-counter medicines among the working age
population in metropolitan areas of Thailand. Front Phar-
macol 2021; 12: 726643.

Asher GN, Corbett AH, Hawke RL. Common herbal dietary
supplement-drug interactions. Am Fam Physician 2017;
96(2): 101-107.

Alley ES, Velasquez MM, von Sternberg K. Associated factors
of readiness to change in young adult risky drinkers. Am J
Drug Alcohol Abuse 2018; 44(3): 348-357.

Ennis E, McLafferty M, Murray E, Lapsley C, Bjourson T, Ar-
mour C, et al. Readiness to change and barriers to treatment
seeking in college students with a mental disorder. J Affect
Disord 2019; 252: 428-434.

https://doi.org/10.5720/kjcn.2024.00255


https://doi.org/10.1186/1471-2474-13-69
https://doi.org/10.1186/1471-2474-13-69
https://doi.org/10.1186/1471-2474-13-69
https://doi.org/10.1177/160940690300200301
https://doi.org/10.1177/160940690300200301
https://doi.org/10.1016/0277-9536(91)90006-x
https://doi.org/10.1016/0277-9536(91)90006-x
https://doi.org/10.1016/0277-9536(91)90006-x
https://doi.org/10.1016/j.bpobgyn.2020.01.003
https://doi.org/10.1016/j.bpobgyn.2020.01.003
https://doi.org/10.1016/j.bpobgyn.2020.01.003
https://doi.org/10.1016/j.bpobgyn.2020.01.003
https://doi.org/10.5888/pcd10.120112
https://doi.org/10.5888/pcd10.120112
https://doi.org/10.5888/pcd10.120112
https://doi.org/10.5888/pcd10.120112
https://doi.org/10.5888/pcd10.120112
https://doi.org/10.19181/inter.2022.14.1.3
https://doi.org/10.19181/inter.2022.14.1.3
https://doi.org/10.1016/j.pharma.2020.10.012
https://doi.org/10.1016/j.pharma.2020.10.012
https://doi.org/10.1016/j.pharma.2020.10.012
https://doi.org/10.1016/j.pharma.2020.10.012
https://doi.org/10.1016/j.pharma.2020.10.012
https://doi.org/10.1016/j.jadohealth.2012.01.011
https://doi.org/10.1016/j.jadohealth.2012.01.011
https://doi.org/10.1016/j.jadohealth.2012.01.011
https://doi.org/10.1016/j.jadohealth.2012.01.011
https://doi.org/10.1080/10408398.2021.1997909
https://doi.org/10.1080/10408398.2021.1997909
https://doi.org/10.1080/10408398.2021.1997909
https://doi.org/10.1080/10408398.2021.1997909
https://doi.org/10.1080/10408398.2021.1997909
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://doi.org/10.7318/kjfc/2015.30.4.447
https://doi.org/10.7318/kjfc/2015.30.4.447
https://doi.org/10.7318/kjfc/2015.30.4.447
https://doi.org/10.1377/hlthaff.25.w516
https://doi.org/10.1377/hlthaff.25.w516
https://doi.org/10.1377/hlthaff.25.w516
https://doi.org/10.1377/hlthaff.25.w516
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1146/annurev.pu.04.050183.001145
https://doi.org/10.1146/annurev.pu.04.050183.001145
https://doi.org/10.1186/s12906-020-03038-8
https://doi.org/10.1186/s12906-020-03038-8
https://doi.org/10.1186/s12906-020-03038-8
https://doi.org/10.1186/s12906-020-03038-8
https://doi.org/10.5530/ijopp.15.2.14
https://doi.org/10.5530/ijopp.15.2.14
https://doi.org/10.5530/ijopp.15.2.14
https://doi.org/10.1093/her/16.6.671
https://doi.org/10.1093/her/16.6.671
https://doi.org/10.1093/her/16.6.671
https://doi.org/10.1136/bmj.312.7031.629
https://doi.org/10.1136/bmj.312.7031.629
https://doi.org/10.1136/bmj.312.7031.629
https://doi.org/10.3233/wor-182716
https://doi.org/10.3233/wor-182716
https://doi.org/10.3233/wor-182716
https://doi.org/10.3357/amhp.4513.2016
https://doi.org/10.3357/amhp.4513.2016
https://doi.org/10.3357/amhp.4513.2016
https://doi.org/10.3357/amhp.4513.2016
https://doi.org/10.3389/fphar.2021.726643
https://doi.org/10.3389/fphar.2021.726643
https://doi.org/10.3389/fphar.2021.726643
https://doi.org/10.3389/fphar.2021.726643
https://www.ncbi.nlm.nih.gov/pubmed/28762712
https://www.ncbi.nlm.nih.gov/pubmed/28762712
https://www.ncbi.nlm.nih.gov/pubmed/28762712
https://doi.org/10.1080/00952990.2017.1363768
https://doi.org/10.1080/00952990.2017.1363768
https://doi.org/10.1080/00952990.2017.1363768
https://doi.org/10.1016/j.jad.2019.04.062
https://doi.org/10.1016/j.jad.2019.04.062
https://doi.org/10.1016/j.jad.2019.04.062
https://doi.org/10.1016/j.jad.2019.04.062

Relationship of self-care and related behaviors

28.

29.

30.

31.

32.

33.

Grzywacz JG, Arcury TA, Bell RA, Lang W, Suerken CK,
Smith SL, et al. Ethnic differences in elders’ home remedy
use: sociostructural explanations. Am J Health Behav 2006;
30(1): 39-50.

Jonas DE, Ibuka Y, Russell LB. How much time do adults
spend on health-related self-care? Results from the Ameri-
can time use survey. ] Am Board Fam Med 2011; 24(4): 380-
390.

Tam AYL, Baharun R, Sulaiman Z. Motivation in health
behaviour: role of autonomous and controlled motivation.
Indian ] Public Health Res Dev 2019; 10(9): 929-934.

Kim JM. Evaluation of nutritional status of vitamins and
minerals according to consumption of dietary supplements
in Korean adults and the elderly: report based on 2017 Korea
National Health and Nutrition Examination Survey data. Ko-
rean ] Community Nutr 2020; 25(4): 329-339.

Jaarsma T, Hill L, Bayes-Genis A, La Rocca HB, Castiello T,
Celutkiené J, et al. Self-care of heart failure patients: practical
management recommendations from the Heart Failure As-
sociation of the European Society of Cardiology. Eur ] Heart
Fail 2021; 23(1): 157-174.

Bae YG, Ryu SY, Han MA, Choi SW. The association between

https://doi.org/10.5720/kjcn.2024.00255

34.

35.

36.

37.

38.

life stress, self-efficacy and health promotion behaviors
among some university students. Korean Public Health Res
2015; 41(2): 99-109.

Hamirudin AH, Walton K, Charlton K, Carrie A, Tapsell L,
Milosavljevic M, et al. Feasibility of home-based dietetic
intervention to improve the nutritional status of older adults
post-hospital discharge. Nutr Diet 2017; 74(3): 217-223.
Blazquez Abelldn G, Lopez-Torres Hidalgo JD, Rabanales
Sotos J, Lopez-Torres Lépez J, Val Jiménez CL. [Healthy eat-
ing and self-perception of health]. Aten Primaria 2016; 48(8):
535-542; Spanish.

Ha SA, Lee SY, Kim KA, Seo JS, Sohn CM, Park HR, et al. Eat-
ing habits, physical activity, nutrition knowledge, and self-ef-
ficacy by obesity status in upper-grade elementary school
students. Nutr Res Pract 2016; 10(6): 597-605.

Chung KH, Shin KO, Choi KS, Yoo KW, Yoo JH. A study on
dietary behaviors, and the health of male adults according to
their exercising habits. Korean ] Food Nutr 2013; 26(3): 329-
338.

Ali SKS. The important of physical activities in our life. Int
Phys Med Rehab J 2018; 3(4): 308-310.

113


https://doi.org/10.5993/ajhb.30.1.4
https://doi.org/10.5993/ajhb.30.1.4
https://doi.org/10.5993/ajhb.30.1.4
https://doi.org/10.5993/ajhb.30.1.4
https://doi.org/10.3122/jabfm.2011.04.100260
https://doi.org/10.3122/jabfm.2011.04.100260
https://doi.org/10.3122/jabfm.2011.04.100260
https://doi.org/10.3122/jabfm.2011.04.100260
https://doi.org/10.5958/0976-5506.2019.02558.0
https://doi.org/10.5958/0976-5506.2019.02558.0
https://doi.org/10.5958/0976-5506.2019.02558.0
https://doi.org/10.5720/kjcn.2020.25.4.329
https://doi.org/10.5720/kjcn.2020.25.4.329
https://doi.org/10.5720/kjcn.2020.25.4.329
https://doi.org/10.5720/kjcn.2020.25.4.329
https://doi.org/10.5720/kjcn.2020.25.4.329
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1111/1747-0080.12305
https://doi.org/10.1111/1747-0080.12305
https://doi.org/10.1111/1747-0080.12305
https://doi.org/10.1111/1747-0080.12305
https://doi.org/10.1016/j.aprim.2015.12.001
https://doi.org/10.1016/j.aprim.2015.12.001
https://doi.org/10.1016/j.aprim.2015.12.001
https://doi.org/10.1016/j.aprim.2015.12.001
https://doi.org/10.4162/nrp.2016.10.6.597
https://doi.org/10.4162/nrp.2016.10.6.597
https://doi.org/10.4162/nrp.2016.10.6.597
https://doi.org/10.4162/nrp.2016.10.6.597
https://doi.org/10.9799/ksfan.2013.26.3.329
https://doi.org/10.9799/ksfan.2013.26.3.329
https://doi.org/10.9799/ksfan.2013.26.3.329
https://doi.org/10.9799/ksfan.2013.26.3.329

Korean ] Community Nutr. 2025 Apr;30(2):114-126

https://doi.org/10.5720/kjcn.2025.00087
eISSN 2951-3146

KJICN&

Research Article

Korean Journal of Community Nutrition

Healthy eating intentions among adults in
China: a cross-sectional study of northern
and southern regions and city tiers based on
the theory of planned behavior

Yi Jiang” , Ji-Yun Hwang?"'

YGraduate Student, Department of Foodservice Management and Nutrition, Graduate
School, Sangmyung University, Seoul, Korea

?Professor, Major of Foodservice Management and Nutrition, Sangmyung University, Seoul,
Korea

Received: March 20, 2025
Revised: March 28, 2025
Accepted: April 3,2025

tCorresponding author:

Ji-Yun Hwang

Major of Foodservice Management
and Nutrition, Graduate School,
Sangmyung University, Seoul 03016,
Korea

Tel: +82-2-781-7521

Fax: +82-2-2287-0104

Email: jiyunhk@smu.ac.kr

© 2025 The Korean Society of Community Nutrition

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

114

Objectives: The theory of planned behavior (TPB) has been widely employed to predict
healthy eating intentions. Regional differences may affect dietary habits, health status, and
personality traits, whereas variations in urbanization influence accessibility to fresh and
healthy food, thereby impacting TPB components. This study aimed to explore whether re-
gional differences between northern and southern China including city-tier development
are associated with healthy eating intentions among Chinese adults.

Methods: The study included data from 2,114 Chinese adults aged 19-64 years collected
between 2019 and 2023. Participants were categorized by geographic region (north or
south) and city-tier status (first-tier or other).

Results: Compared to individuals from northern first-tier cities, those from southern regions
exhibited stronger attitudes, perceived behavioral control (PBC), and intention to eat health-
ily. Participants from other cities in the north had more positive attitudes, subjective norms,
PBC, and intentions to participate in healthy eating. Furthermore, residents of southern cit-
ies revealed weaker subjective norms than those of cities in the north. The adjusted odds
ratio (OR) for compliance with intention to engage in healthy eating was higher among par-
ticipants from other cities in both the north and south compared to those from northern
first-tier cities (northern other cities: OR = 2.43, 95% confidence interval [Cl]: 1.49-3.97, P
< 0.001; southern other cities: OR = 1.95, 95% Cl: 1.08-3.51, P = 0.027). No significant
differences existed among the subjects from first-tier cities according to their geographic
regions. These trends remained consistent even after including the interaction term be-
tween geographic regions and city-tier classification.

Conclusion: These findings underscore the complexity of regional variations influencing di-
etary intentions and indicate that tailored health promotion strategies should incorporate
regional characteristics. Future research should explore underlying factors, including re-
gional cultural influences, to better inform policies and interventions.

Keywords: diet; intention; regional health planning; health behavior; China

INTRODUCTION

The theory of planned behavior (TPB) [1] is widely employed to explore how atti-
tude, subjective norms, and perceived behavioral control (PBC) influence behav-
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ioral intentions, particularly health-related decisions in
adults [2-7]. Stronger intentions are associated with a
higher likelihood of performing a particular behavior [1].
Attitude reflects the positive or negative evaluation of a
behavior, subjective norms involve social pressure and
willingness to comply with others’ expectations, and
PBC refers to the perceived ease or difficulty in execut-
ing a behavior [1]. PBC also directly influences behavior
when factors are beyond individual control, especially
when actions are not entirely voluntary [1]. As healthy
eating is challenging and not fully controllable, PBC
plays a crucial role [1]. The intention to practice healthy
eating is strongly associated with the probability of en-
gaging in certain behavior [2-7].

Healthy eating behaviors are influenced by dietary
environment, as emphasized by Brug [8]. Among Chi-
nese adults, healthy eating intentions have previously
been studied using TPB because it is believed to predict
intentions for rationally determined behavior, with
findings consistent across multiple studies in multiple
locations in China [9-11]. However, the unique charac-
teristics of China, such as its regional living conditions,
necessitate further examination, to data, no previous
study has directly examined the healthy eating inten-
tions of Chinese adults in different regions. China’s
vast geography, characterized by distinct northern and
southern regions, contributes to variations in eating
habits, health conditions, and cultural practices. Previ-
ous research has often overlooked comparative analyses
of these regional differences, either underscoring solely
on individual regions or lacking direct comparisons be-
tween regions [12-14].

Some regional studies, such as those conducted in
Guanzhong (Shanxi) and southeastern Guizhou, have
revealed the significant impact of geographic differ-
ences on food culture, highlighting the importance of
addressing the interplay between human behavior and
geographic environments to foster a healthier and more
harmonious dietary culture [15]. Furthermore, regional
disparities, including prevalence of diseases such as
dementia, have been linked to differences in dietary
patterns, potentially reflecting the broader influence
of regional variations on healthy eating [16]. Historical
differences between the northern and southern regions
have also shaped distinct dietary preferences and health
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outcomes, affecting intentions towards healthy eating
among Chinese adults [17].

In addition to geographic variations, urbanization
influences access to healthy foods and perceptions of
healthy eating [18, 19]. Consequently, regional deci-
sion-making disparities can affect healthy eating habits
substantially. Thus, effective nutritional interventions
require careful consideration of regional contexts in
alignment with China’s 2030 Health Plan [20].

Geographically, the Qinling-Huaihe Line has histor-
ically served as a natural boundary dividing northern
and southern China, primarily based on climatic differ-
ences that have significantly shaped agricultural prac-
tices and dietary habits. These dietary differences influ-
ence individual variations in healthy eating intentions,
which in turn impact the feasibility of adopting healthy
eating plans. For instance, understanding the healthy
eating intentions of northern adults accustomed to a
red meat-based diet is crucial [21].

Moreover, city-tier classifications in China, which
reflect urban development levels, city size, and popu-
lation density, play a central role in shaping dietary ac-
cessibility and preferences. First-tier cities, such as Bei-
jing, Shanghai, and Guangzhou, differ markedly from
lower-tier cities in terms of resources and infrastruc-
ture, which can significantly influence healthy eating
intentions. Examining how these urban development
factors intersect with regional dietary differences offers
valuable insights for promoting healthier eating inten-
tions among Chinese adults [22-24]. Hence, this study
examined how the combined factors of regional (north-
south) and urban development (city tier) differ in terms
of healthy eating intentions.

METHODS

Ethics statement

This study was approved by the Institutional Review
Board of Sangmyung University between 2019 and 2023
(BE2019-01-05, SMUIRBC-2020-009, and SMUIR-
BC-2023-001).

1. Study design
This cross-sectional study was designed in accordance
with the Strengthening the Reporting of Observational
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Studies in Epidemiology (STROBE) guidelines (https://
www.strobe-statement.org/).

2. Theoretical concepts

This study was based on Ajzen’s [1] TPB, which in-
cludes attitudes, subjective norms, PBC, and intentions
towards healthy eating. To explore potential regional
differences in the relationships among these TPB con-
structs, two regional characteristics—the geographic
distinction between north and south and city-tier classi-
fication (first-tier cities vs. other cities) were examined.

3. Study participants and data collection period

This study integrated data collected from numerous
regions across China, including Anhui, Henan, Hei-
longjiang, Beijing, and Shanghai, using the sampling
methodologies described in previous studies [9-11].
These regions were carefully selected to facilitate a com-
prehensive analysis of regional (north-south) and urban
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development (city-tier) differences in healthy eating
intentions. By including both northern and southern
regions, including first-tier and other cities, this study
aimed to capture diverse dietary practices and their
potential influence on healthy eating intentions (Fig. 1)
[25]. Furthermore, the geographical locations of these
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Fig. 1. Study locations in China. Modified from Wikipedia [Internet]. Wikipedia; 2009 [cited 2025 Mar 24] (https://upload.wikime-
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ated between 29°41'-34°38' north latitude and 114°54"-
119°37' east longitude. Although both provinces are
situated near the central region of China, Henan is posi-
tioned relatively more to the north and Anhui is more to
the south. Including these two provinces allowed us to
capture regional dietary differences between the north
and south, excluding the influence of major metropoli-
tan areas [26, 27].

Beijing and Shanghai were selected as first-tier cities
in northern and southern China, respectively. As of
2024, Beijing’s permanent population will be approxi-
mately 21.832 million, with a per capita disposable in-
come of approximately 85,415 CNY. Shanghai’s perma-
nent population is approximately 24.7589 million, with
a per capita disposable income of approximately 84,834
CNY. Both cities are predominantly inhabited by Han
ethnic groups. Geographically, Beijing is located be-
tween 39°28'-41°05' north latitude and 115°20'-117°30’
east longitude, while Shanghai is situated between
30°42'-31°48' north latitude and 120°52'-122°16’ east
longitude. The inclusion of these internationally rec-
ognized metropolises allows us to explore how city-tier
status influences healthy eating intentions [28, 29].

Because most of the samples were concentrated in
areas closer to the south, data from Heilongjiang were
integrated to address potential gaps and enhance the
study’s comparison between the northern and southern
regions. As of 2024, Heilongjiang’s permanent popula-
tion is approximately 21.832 million, with a per capita
disposable income of approximately 31,269 CNY. The
population is predominantly Han, and its geographical
location spans 43°26'-53°33' north latitude and 121°11'-
135°05’ east longitude [30]. Heilongjiang broadened the
geographical scope of this study and strengthened the
comparative analysis of the regional differences.

Given the vastness and diversity of China, which is
comprised of 34 provinces, municipalities, and autono-
mous regions, it is unrealistic to collect responses from
adults nationwide. Furthermore, aside from Liu et al. [9],
Liu et al. [10], and Ma et al. [11], no studies have directly
focused on healthy eating intentions of Chinese adults.
Therefore, we strategically organized the data based on
the regional selection outlined above, which included
Beijing, Shanghai, Henan, Anhui, and Heilongjiang.
This approach allows for a comprehensive analysis
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of both north-south regional differences and city-tier
distinctions, with Beijing and Shanghai representing
first-tier cities and Henan, Anhui, and Heilongjiang rep-
resenting “other cities.” This regional sampling frame-
work was designed to provide a balanced and mean-
ingful comparison of healthy eating intentions across
diverse geographical and urban developmental con-
texts. Data were collected using online questionnaires
distributed by five investigators between 2019 and 2023,
resulting in 2,232 completed responses. A total of 118
responses were excluded because of lack of consent (n =
10), insufficient response time (< 4 minutes; n = 9), age
criteria violations (< 18 or > 64 years; n = 88), missing
data (n =9), and data errors (n = 2). Consequently, 2,114
valid responses were included in the final analyses [31,
32]. Although an a priori power analysis was not con-
ducted, the sample size of 2,114 participants was con-
sidered sufficient to yield statistically significant results
given the sample sizes used in previous studies and the
analytical design of the current study.

4. Study measures

1) General characteristics

The demographic variables collected included sex, age
(years), marital status (married or unmarried), alcohol
consumption (categorized as never, < once/week, >
once/week, everyday), lifetime smoking status (never or
ever), presence of disease, cohabitation with family, em-
ployment status, education level (< high school, > col-
lege), monthly income (< 5,000 CNY, > 5,000 CNY), and
physical activity level (low, moderate, active). Moreover,
the participants were classified based on geographic
region (north or south) and city-tier status (first-tier or
other cities).

2) TPB constructs
The survey instrument evaluated the constructs of the
TPB, including attitudes, subjective norms, PBC, and
intentions towards healthy eating. In previous studies,
detailed descriptions of these measurement items and
their reliabilities have been documented [9-11]. All con-
structs were evaluated using a 5-point Likert scale, with
Cronbach’s alpha coeftficients exceeding 0.7, indicating
good reliability.

Attitudes towards healthy eating were evaluated using
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six evaluative adjectives: harmful/beneficial, useful/
useless, good/bad, pleasant/unpleasant, boring/inter-
esting, and desirable/undesirable. Subjective norms
were measured by asking respondents to rate their
perceptions of social pressure to eat healthily from nu-
merous sources, including family, friends, classmates,
colleagues, experts (e.g., doctors and nutritionists),
government authorities, TV programs, newspapers, and
internet information (e.g., blogs and YouTube). PBC was
evaluated through four questions rated from “definite-
ly yes” to “definitely no.” These questions assessed the
respondents’ confidence in their ability to eat healthily,
including: “Will you try to eat healthily?’; “Do you have
enough self-discipline to eat healthy?’, “Do you have
enough time to eat healthy?’; and “Do you want to eat
healthy regardless of any difficulties you encounter?”
Behavioral intentions regarding healthy eating were
measured through four statements rated from “definitely
yes” to “definitely no.” These statements included: “In
the next two weeks, I am willing to eat healthy meals,”
“Eat a healthy meal,” “Have plans to eat healthy food,”
and “Want to recommend healthy food to my family,
friends, and colleagues.”

5. Statistical analysis

Categorical variables were compared using the chi-
squared test, while continuous variables were presented
as means + standard deviations and analyzed using
independent-sample t-tests. These analyses were con-
ducted according to the geographical region and city-ti-
er classification. Multiple linear regression analyses
were conducted to examine the differences in the scores
of each TPB construct according to regional factors.
Owing to significant differences in demographic char-
acteristics across regions, the analyses were adjusted
for potential confounding factors, including sex, age,
alcohol consumption, lifetime smoking, presence of
disease, cohabitation with family, employment status,
education level, monthly income, and physical activity
level. Furthermore, multiple logistic regression anal-
yses were employed to identify regional differences,
with the results expressed as odds ratios (ORs) and 95%
confidence intervals (Cls) for the TPB constructs. In the
binary logistic regression model, each TPB construct
was recoded as “compliance” if the average score on the
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5-point scale was 4 or higher and as “noncompliance”
if it was below 4. The number of respondents classified
as noncompliant for each construct was as follows: atti-
tude (n = 585), subjective norm (n = 798), PBC (n = 869),
and intention (n = 835). The analysis process consisted
of three steps: (1) Predicting each TPB construct as a de-
pendent variable while controlling for confounders. (2)
The intention to engage in healthy eating was examined
as a dependent variable, using the three TPB constructs
(attitude, subjective norm, and PBC) as independent
variables, along with confounders. (3) The interaction
between geographical region and city-tier classification
was added to the second model to assess its potential ef-
fects. Data analysis was conducted using SPSS software
version 26 (IBM Corp.). Statistical significance was set at
P<0.05.

RESULTS

1. General characteristics of participants by geographic
region and city-tier classification

Participants from northern regions were more likely to
be male (P < 0.001), more adults aged 18-25 (P < 0.001),
more than 15.3% of people tried drinking alcohol (P
< 0.001), nonsmokers (P = 0.018), less educated (P =
0.010), and had lower income levels (P = 0.001) than
those from southern regions. Conversely, participants
residing in first-tier cities were more likely to be female
(P =0.044), young adults under 40 years old (P < 0.001),
have tried alcohol consumption (approximately 60%; P
< 0.001), have a diagnosed disease (P = 0.001), live with
family (P < 0.001), be employed (P < 0.001), have higher
education levels (P = 0.010), have higher income levels
(P < 0.001), and engage in more physical activity (P <
0.001) compared to those living in other cities (Table 1).

2. Comparison of TPB constructs by geographic region
and city-tier classification

Compared to participants from the southern region,
those from the northern region had higher scores for
subjective norms (t = 3.69, P < 0.001), PBC (t = 2.09, P
= 0.037) and intention to engage in healthy eating (t =
2.57, P = 0.010). Participants residing in first-tier cities
had lower scores across all TPB constructs (all P < 0.001).
When further classified by geographic region, partici-
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Table 1. General characteristics of participants by geographic region and city-tier classification

Geographic region City-tier
Contents _T otal North South 21) 2 Firsttier ~ Other cities 21) 2
=219 1 =1439) (n=675) Pualues™ (=640) (n=1,47) Palues

Sex 2418 <0.001 4,07 0.044
Male 912 (43.1) 673(46.8) 239 (35.4) 261 (40.8) 651 (44.2)
Female 1,202 (56.9) 766 (53.2) 436 (64.6) 379 (59.2) 823 (55.8)

Age (year) 48.49 <0.001 44,72 <0.001
18-25 716 (33.9) 523(36.3) 193(28.6) 206 (32.2) 510 (34.6)
26-39 724 (34.2) 422(29.3) 302 (44.7) 244 (38.1) 480 (32.6)
40-64 674 (31.9) 494 (34.3) 180 (26.7) 190 (29.7) 484 (32.8)

Marital status 0.40 0.b27 253 0111
Married 1,147 (54.3) 774 (53.8) 373(55.3) 336 (52.5) 811 (55.0)
Unmarried 967 (45.7) 665 (46.2) 302 (44.7) 304 (47.5) 663 (45.0)

Alcohol consumption 22.80 <0.001 48.14 <0.001
Never 861 (40.7) 545(379) 316 (46.8) 260 (40.1) 601 (40.8)
< Once per week 642 (30.4) 471(32.7) 171(25.3) 144 (22.5) 498 (33.8)
> Once per week 538 (25.4) 364 (25.3) 174 (25.8) 219 (34.2) 319(21.6)
Everyday 73(3.5) 59 (4.1) 14 (2.1) 17 (2.7) 56 (3.8)

Lifetime smoking 559 0.018 0.30 0.586
Never 1,429 (67.6) 949 (65.9) 480 (71.1) 438 (68.4) 991 (67.2)
Ever 685 (32.4) 490(34.1) 195(28.9) 202 (31.6) 483(32.8)

Presence of disease 1.45 0.229 11.28 0.001
Yes 352 (16.7) 230(16.0) 122(18.1) 126 (19.7) 226 (15.3)
No 1,762 (83.3) 1,209 (84.0) 553 (81.9) 514 (80.3) 1,248 (84.7)

Cohabitation with family 0.01 0.938 33.67 <0.001
Yes 1,490 (70.5) 1,015 (70.5) 475 (70.4) 492 (76.9) 998 (67.7)
No 624 (29.5) 424 (29.5) 200 (29.6) 148 (23.1) 476 (32.3)

Employment status 3.04 0.081 30.77 <0.001
Yes 1,385 (65.5) 925 (64.3) 460 (68.1) 475 (74.2) 910 (61.7)
No 729 (34.5) 514 (35.7) 215(31.9) 165 (25.8) 564 (38.3)

Education level 6.63 0.010 113.91 <0.001
< High school 753 (35.7) 539(37.5) 214 (31.7) 120(18.8) 633 (42.9)
2 College 1,361 (64.3) 900 (62.5) 461 (68.3) 520 (81.2) 841 (57.1)

Monthly income (CNY) 10.26  0.001 17.07 <0.001
< 5,000 1,069 (50.6) 762 (52.9) 307 (45.5) 280 (43.8) 789 (53.5)
> 5,000 1,045 (49.4) 677 (47.1) 368 (54.5) 360 (56.2) 685 (46.5)

Physical activity 5.27 0.072 138.66 <0.001
Low 712 (33.7) 485(33.7) 227 (33.6) 228 (35.6) 484 (32.8)
Moderate 698 (33.0) 495(34.4) 203(30.1) 107 (16.7) 591 (40.1)
Active 704 (33.3) 459(31.9) 245(36.3) 305 (47.7) 399 (27.1)

n (%).

CNY, Chinese Yuan.

1)chi-square test was used for comparison.
?The significance level for statistical analysis was P < 0.05.

pants from northern first-tier cities had lower scores for
attitude (t = -3.76, P < 0.001), PBC (t = -2.22, P = 0.027),
and intention to engage in healthy eating (t = -2.12, P =
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0.034) compared to those from southern first-tier cities.

Among participants living in other cities, those from the

northern regions had lower scores for attitude (t = -3.79,
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P < 0.001) and higher scores for subjective norms (t =
3.32, P =0.001) and PBC (t = 4.25, P < 0.001) than their
southern counterparts. Furthermore, when participants
were analyzed based on city-tier within each geograph-
ic region, those from northern first-tier cities had sig-
nificantly lower scores for attitude (t = -6.60, P < 0.001),
subjective norms (t = -5.28, P < 0.001), PBC (t = -5.73,
P < 0.001), and intention to engage in healthy eating (t
= -5.65, P < 0.001) compared to those from northern
other cities. However, no significant differences were
observed between participants living in the first tier and
those living in other cities in the southern region (Table
2).

3. Relationships among TPB constructs by geographic
region and city-tier classification

Multiple linear regression analyses were conducted after
adjusting for potential confounders, including sex, age,
alcohol consumption, lifetime smoking, presence of dis-
ease, living with family, employment status, education
level, monthly income, and physical activity. The results
indicated that participants from the northern region had
significantly higher scores for subjective norms (t = 3.74,
P < 0.001), PBC (t = 2.09, P = 0.037), and intention to
engage in healthy eating (t = 2.57, P = 0.010) than those
from the southern region. Conversely, participants re-
siding in first-tier cities scored significantly lower across
all TPB constructs (attitude, subjective norms, PBC, and
intention) than those living in other cities (all t > 6, all P
< 0.001). Further analyses of the city-tier classification
within each geographic region demonstrated different
patterns. Among participants from the northern regions,
those residing in first-tier cities exhibited significantly
lower scores for attitude, subjective norms, PBC, and
intention to engage in healthy eating than those living
in other cities (all t > 6, all P < 0.001). Conversely, among
participants from the southern regions, no significant
differences were observed across the TPB constructs
based on city-tier classification (Table 3).

4. OR (95% Cl) for compliance with TPB constructs by
geographic region and city-tier classification

First, compliance with each TPB construct was exam-
ined by geographic region and city-tier classification.
Compared to individuals from northern first-tier cities,
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those residing in northern other cities exhibited signifi-
cantly stronger attitudes (OR = 3.57, 95% CI: 2.62-4.86, P
<0.001), subjective norms (OR = 2.33, 95% CI: 1.73-3.14,
P <0.001), PBC (OR =2.58,95% CI: 1.91-3.48, P < 0.001),
and intentions to engage in healthy eating (OR = 3.04,
95% CI: 2.25-4.12, P < 0.001). Moreover, individuals
from southern first-tier cities revealed higher values
for all constructs except subjective norms, compared
to those from northern first-tier cities (attitudes, OR =
2.08, 95% CI: 1.48-2.92, P < 0.001; PBC, OR = 1.48, 95%
CI: 1.06-2.07, P = 0.020; intention, OR = 1.52, 95% CI:
1.09-2.12, P = 0.014). Similarly, participants from other
southern cities showed significantly stronger attitudes
(OR = 6.06, 95% CI: 3.94-9.31, P < 0.001), PBC (OR =
1.98, 95% CI: 1.37-2.86, P < 0.001), and intentions to en-
gage in healthy eating (OR = 2.23, 95% CI: 1.54-3.23, P <
0.001). Second, compliance with the intention to engage
in healthy eating, including all three TPB constructs,
was examined by geographic region and city tier. No
significant differences existed among the subjects from
first-tier cities according to their geographic regions.
However, compared to northern first-tier cities, partici-
pants from other cities in both the north and south dis-
played stronger intentions (northern other cities: OR =
2.43, 95% CI: 1.49-3.97, P < 0.001; southern other cities:
OR = 1.95, 95% CI: 1.08-3.51, P = 0.027). In the model,
all three TPB constructs remarkably predicted intention:
attitude (OR = 1.09, 95% CI: 0.79-1.50, P = 0.603), sub-
jective norm (OR = 2.11, 95% CI: 1.51-2.96, P < 0.001),
and PBC (OR = 41.56, 95% CI: 27.65-62.46, P < 0.001)
(data not shown). Finally, additional analysis testing the
interaction between geographical region and city-tier
classification revealed no significant effect (P = 0.422),
whereas geographic region (P = 0.017) and city-tier
classification (P = 0.044) remained significant (data not
shown) (Table 4).

DISCUSSION

The TPB has been widely used to study individuals’
intentions towards healthy eating [7]. It has been em-
ployed to diverse demographic groups including ado-
lescents [2], pregnant women [33], and individuals with
varying weight statuses such as normal weight, over-
weight, and obese [34]. These studies were conducted
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Table 3. Linear regression results of the relationships among theory of planned behavior constructs by geographic region and city-tier

classification
Factors 1
: : Beta SE t P-value
Independent variables Dependent variables
Geographic region north Attitude -0.03 0.37 -1.39 0.165
(ref = south) Subjective norms 0.08 0.04 3.74 <0.001
Perceived behavioral control 0.05 0.04 2.09 0.037
Intention 0.06 0.04 2.57 0.010
City tier other cities Attitude 0.47 0.04 8.03 <0.001
(ref = first-tier) Subjective norms 0.16 0.04 7.63 <0.001
Perceived behavioral control 0.15 0.04 712 <0.001
Intention 0.15 0.04 6.84 <0.001
City-tier by geographic North Attitude 0.20 0.05 7.64 <0.001
region other cities South 0.07 0.06 1.71 0.088
(ref = first-tier) North  Subjective norms 0.16 0.05 6.00 <0.001
South 0.02 0.06 0.48 0.633
North Perceived behavioral control 0.16 0.05 6.27 <0.001
South 0.01 0.06 0.33 0.974
North Intention 0.16 0.05 6.22 <0.001
South -0.01 0.07 -0.31 0.754

Adjusted for sex, age, alcohol consumption, lifetime smoking, presence of disease, living with family, employment status, education lev-

el, monthly income, and physical activity.
Yp-value was determined by Linear regression results.

in numerous countries, including the United States and
New Zealand. Given the strong predictive power of the
TPB for healthy eating behavior, this study applied it to
Chinese adults across different regions, addressing a
gap in prior research that did not account for regional
variations in China.

This study revealed significant regional differences
in healthy eating intentions among Chinese adults.
This study found notable differences in TPB constructs
between individuals in the first-tier and those in other
cities, including between the northern and southern
regions, after accounting for confounding factors. These
differences may be influenced by the regional food
culture, economic development, and historical factors
[35]. The results indicate that healthy eating intentions
vary depending on geographic and urban classifica-
tions. When each TPB factor was separately analyzed,
participants residing in other cities generally reported
higher scores across all constructs. However, when in-
tention was explored as the dependent variable with all
three TPB constructs (attitude, subjective norm, and
PBC) included as predictors, no significant difference
in healthy eating intentions was noted within first-tier
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cities, regardless of geographical region. Notably, all
three constructs significantly predicted intention. This
finding may be explained by an increased preference
for convenience foods during the coronavirus disease
2019 (COVID-19) pandemic [36]. During the pandemic,
individuals attempted to maintain healthier and more
regular diets as a coping mechanism. However, after
the pandemic, their focus shifted towards other activi-
ties, resulting in greater reliance on convenience foods.
Moreover, the resumption of local social activities after
prolonged restrictions may have contributed to “revenge
consumption” [37]. During social gatherings, people are
more likely to select less healthy foods, which may par-
tially explain the negative correlation observed between
TPB constructs and the intention to engage in healthy
eating. This finding may be attributed to an increased
preference for convenience foods during COVID-19
pandemic [36]. People have attempted to adopt healthi-
er and more regular diets as a coping mechanism during
the pandemic. However, after the pandemic, their focus
shifted towards other activities, leading to greater reli-
ance on convenience foods. Additionally, the resump-
tion of local social activities after prolonged restrictions
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Table 4. Odds ratios (95% confidence intervals) for compliance with theory of planned behavior constructs by geographic region and

city-tier classification (ref = first-tier in north)

Geographic region and city-tier classification

Theory of planned behavior constructs

First-tier cities in north  Other cities in north  First-tier cities in south Other cities in south

(n=243) (n=1,196) (n=397) (n=278)
Each construct as dependent variable
Attitude 1.00 3.57"7" 2.08™" 6.06""
(2.62-4.86) (1.48-2.92) (3.94-9.31)
Subjective norms 1.00 2.33™ 1.14 1.22
(1.73-3.14) (0.82-1.57) (0.85-1.74)
Perceived behavioral control 1.00 2.58™" 1.48" 1.98™""
(1.91-3.48) (1.06-2.07) (1.37-2.86)
Intention 1.00 3.04 1.52" 223"
(2.25-4.12) (1.09-2.12) (1.54-3.23)
Intention as a dependent variable
including three constructs as
independent variable
Intention 1.00 2.43™ 134 1.95"
(1.48-3.97) (0.78-2.29) (1.08-3.51)

Odds ratios or (95% confidence intervals).

Adjusted for sex, age, alcohol consumption, lifetime smoking, presence of disease, living with family, employment status, education

level, monthly income, and physical activity.

YP-value was determined by Binary logistics regression analysis results.

ke

'P<0.05, "'P<0.001.

may have contributed to “revenge consumption” [37].
During social gatherings, individuals are more likely to
choose less healthy foods, which may partially explain
the observed negative correlation.

Importantly, the samples integrated in this study were
collected during this transitional period [38, 39]. Geo-
graphical variation may explain some of these findings.
For instance, while Henan Province and Heilongjiang
Province are both in northern China, their latitudinal
differences are substantial (Henan: 31°23'N-36°22'N;
Heilongjiang: 43°26'N-53°33'N). Conversely, Anhui
Province and Shanghai, both classified as southern re-
gions in this study, have minimal latitudinal differences
(Anhui: 29°41'N-34°38'N; Shanghai: 30°40'N-31°53'N).
These geographical similarities may contribute to the
lack of significant differences between southern first-ti-
er cities and other southern cities, as regions with sim-
ilar food cultures and health conditions tend to exhibit
comparable dietary behaviors.

Building upon prior research, this study underscored
on regional differentiation, recognizing that eating hab-
its vary significantly across China [40]. Previous findings
indicated that “freshness” plays a crucial role in food
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choices, potentially linked to regional differences. Fresh-
ness also reflects the accessibility to fresh food and is
closely related to PBC. This study introduces urban de-
velopment as a key factor as infrastructure and econom-
ic development significantly impact access to healthy
food options. These findings indicate that demographic
characteristics vary across regions, raising the question
of whether these variations indirectly influence healthy
eating intentions [41]. Despite incorporating regional
variations, the TPB remains a robust framework for pre-
dicting healthy eating intentions among Chinese adults
[9-11]. Previous studies have emphasized that PBC is a
strong determinant of behavioral intentions, indicating
that promoting knowledge, ability, and self-efficacy can
enhance decision-making regarding healthy diets [42].
Moreover, previous research by other scholars exam-
ined only a single region from the four regions included
in this study. For example, Ma et al. [11] focused on
Heilongjiang, Liu et al. [9] on Beijing, and Liu et al. [10]
on Shanghai and Anhui. Findings from the Heilongjiang
and Beijing studies indicate that both subjective norms
and PBC significantly influence short-term healthy
eating intentions. However, the significant effect of sub-
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jective norms disappeared in Shanghai and Anhui. This
discrepancy indicates that regional differences moder-
ate the influence of TPB constructs on healthy eating
intentions.

Therefore, implementing uniform nutrition interven-
tion policies across different regions may not yield opti-
mal results owing to variations in regional food culture,
health concerns, and personality traits [17]. Research on
dementia prevalence suggests that regional disparities
in China may be linked to dietary patterns [16]. This
study highlighted the need to consider regional differ-
ences from a broader perspective. These variations ulti-
mately affect the effectiveness of dietary policies, neces-
sitating a more nuanced approach to decision-making.
Research in Europe has demonstrated the effectiveness
of targeted policy interventions, such as advertising reg-
ulations, which reduced fast-food purchases by 7.1%-
9.3% in Quebec in 1980 [43].

The strength of this study lies in its detailed analysis of
regional differentiation, incorporating both geographic
and urban development factors that influence TPB con-
structs and ultimately affect healthy eating intentions.
The literature suggests that dietary habits vary signifi-
cantly across China, with certain regions (e.g., southern
and coastal areas) favoring healthier diets characterized
by reduced red meat consumption and a higher intake
of fiber-rich foods [21]. Differences in subjective norms
and PBC further complicate the effectiveness of nutri-
tional intervention policies across regions.

Beyond differences in geographic and urban develop-
ment, variations in regional agriculture may shape local
food culture and dietary preferences [44, 45]. For exam-
ple, the famous “Huaiyang cuisine,” one of China’s four
major culinary traditions, originated in Yangzhou City,
Jiangsu Province, and spans Jiangsu, Anhui, Shanghai,
and other regions [46]. However, this culinary tradition
does not extend to areas such as Henan, Beijing, and
Heilongjiang, which may partly explain why Shanghai,
as a first-tier city, exhibits analysis results that are more
similar to Anhui than to the northern regions. Addition-
ally, first-tier cities were among the first to develop and
perfect the takeout industry, rendering it easier for resi-
dents to access convenient but less healthy food options
[47]. This factor may explain why scores from other cities
generally exceed those of first-tier cities and why the TPB
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structure in first-tier cities shows similar predictions of
intention. Considering that diet is a fundamental aspect
of culture, exploring its role in shaping regional dietary
norms could provide valuable insights into the develop-
ment of more effective nutritional policies.

Limitations

A key limitation of this study is the imbalance in the
sample distribution, particularly between the northern
and southern regions and between male and female
participants. To minimize their impact on the research
results, sex, age, and other demographic factors were
included as confounding variables in the analysis and
adjusted accordingly. However, future research should
aim for a more balanced sample to improve accuracy
and generalizability. Interestingly, no significant dif-
ferences were observed in the TPB constructs among
adults in the southern regions, first-tier cities, and other
cities. This finding indicates that cultural and historical
factors may play an essential role in shaping regional
dietary behavior, which warrants further exploration.
When implementing nutritional policies in China, pol-
icymakers should consider regional factors when de-
veloping effective strategies tailored to different popu-
lations. A regionally sensitive approach may yield more
reliable and impactful results, ensuring that health in-
terventions align with the needs and preferences of di-
verse communities. Future studies should explore how
regional differences influence healthy eating intentions
among Chinese adults. Identifying the underlying caus-
es of these differences is essential because relying solely
on geography and urban development is insufficient to
inform government policies. Effective decision-making
requires comprehensive research to ensure accurate in-
sights.

Conclusion

This study explored regional differences in healthy eat-
ing intentions among Chinese adults using TPB. These
findings suggest that a uniform nutritional policy may
not be effective across China owing to regional varia-
tions in food culture, economic development, and ac-
cessibility to fresh food. Future policies should consider
these differences to create targeted and effective inter-
ventions.
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Objectives: Clinical nutrition treatment is the central part of diabetes management, such
as prevention, treatment, and self-management of diabetes, and personalized clinical nutri-
tion treatment, which enables improvement in patients with type 2 diabetes mellitus
(T2DM). Our study aimed to contribute to the improvement of appropriate nutrition man-
agement in personalized treatment for obese and non-obese diabetes patients.

Methods: T2DM patients were recruited as participants, and 36 final participants were as-
signed to the lean diabetes mellitus group (LDM; body mass index [BMI] < 25 kg/m?) and
the obese diabetes mellitus group (ODM; BMI = 25 kg/m?). We assessed the dietary in-
takes, body composition, dietary habits, the Korean version of obesity-related quality of life,
and biochemical indices.

Results: According to the phenotype’s comparison, the ODM group had a high prevalence
of T2DM complications and hypertension, had a dietary habit of less than 10 minutes of
mealtime duration and preferred fast food intake, and had a low obesity-related quality of
life. However, the LDM group had a high choice of Korean dishes at the time of eating out
and a high intake of vitamin C, and iodine because of the intake of vegetables and sea-
weeds.

Conclusion: We observed differences in diet, nutrient intake, and clinical characteristics ac-
cording to the phenotype of T2DM patients. In particular, obese diabetes patients have an
increased risk of cardiovascular diseases, bad dietary habits, and low obesity-related quali-
ty of life. Therefore, personalized nutrition treatment is needed in consideration of the risk
of cardiovascular disease and dietary habits for patients in the ODM group, as well as de-
termining the energy requirements of Korean patients with T2DM.

Keywords: diabetes mellitus, type 2; obesity; feeding behavior; cardiovascular disease
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INTRODUCTION

Rapid socioeconomic development and changes in
lifestyle have led to stress, an increased intake of ener-
gy-dense foods, irregular dietary habits, and a lack of
physical activities, thereby causing an increase in meta-
bolic diseases. Among them, obesity and type 2 diabetes
mellitus (T2DM) are recognized as major public health
problems worldwide. The global obesity prevalence rate
nearly tripled between 1975 and 2016, and the global di-
abetes prevalence population reported in the 10th edi-
tion of the International Diabetes Federation in 2021 is
expected to increase to 537 million adults (20-79 years
old) and 642 million by 2040.

In the case of Korea, the prevalence of diabetes among
adults aged 30 or older was reported to be 16.3% as of
2021, and the prevalence of obesity was also reported to
be 37.1% as of 2021, continuously increasing for 10 years
[1, 2]. Moreover, about 54.4% of patients with T2DM as
of 2019-2020 were found to be accompanied by obesity,
showing the severity of both diabetes and obesity [1].

T2DM can manifest various phenotypes through
interactions with different environmental and genetic
factors. Recent studies have focused on the severity of
diabetes and its phenotype rather than the recent etiol-
ogy and genetic factors [3]. T2DM phenotype can be di-
vided according to the body mass index (BMI). In Korea,
the incidence of non-obese diabetes is relatively higher
than in Western countries. However, in recent years, the
number of obese diabetic patients has increased. This
trend is commonly observed in Asia, including Korea,
and is related to a greater risk of T2DM in the Asian pop-
ulation than in the Caucasian population, despite lower
BMI [4-7]. The studies have shown that the accompa-
nying overweight and obesity in Asians with diabetes
can increase the risk of health problems such as micro-
vascular and cardiovascular complications. The risk of
complications such as diabetic retinopathy, end-stage
renal disease, and cardiovascular disease (CVD) is high-
er in overweight and obese individuals with diabetes
compared to those with normal weight [5, 8-10]. There-
fore, for the rapidly increasing number of non-obese
and obese diabetic patients to learn self-management
lifestyle of clinical nutrition therapy and control their
diabetes, differences in diets and other factors must be
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understood first.

The purpose of this study was to evaluate differences
in and relationships of clinical characteristics, dietary
habits, obesity-related quality of life, nutrient intake,
and biochemical indicators in obese and non-obese
T2DM patients. This study aimed to suggest appropriate
nutrition management strategies in personalized treat-
ment of obese and non-obese diabetes patients and
thereby, contribute to improved health of these patients.

METHODS

Ethics statement

The study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki and ob-
tained clearance from the Institutional Review Boards of
Changwon Fatima Hospital (approval No. 17-04). All par-
ticipants provided informed consent.

1. Study design

This study was a cross-sectional study and compared
two groups based on their diabetes phenotypes. It
was described in accordance with the Strengthening
the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) statement, available at https://www.
strobe-statement.org/.

2. Setting and participants

T2DM patients between the age of 19 and 60 years
were recruited in this study. Participants were visited
to Changwon Fatima Hospital (Changwon, Korea) for
diabetes management from April 2017 to July 2018. Re-
cruitment was carried out through publicity at the en-
docrine center within the hospital. The number of par-
ticipants was determined using on an effect size of 0.9,
a significance level of 0.05, and a power of 0.9. A total of
36 participants who understood the contents and pur-
pose of the study and voluntarily wished to participate
were enrolled. T2DM was diagnosed as glycated hemo-
globin level > 6.5% or fasting blood glucose level > 126
mg/dL. The participants were assigned to lean diabetes
mellitus group (LDM; BMI < 25 kg/m’, n = 18) and obese
diabetes mellitus group (ODM; BMI > 25 kg/m® n = 18).
Given that Asians have a higher risk of CVD than Cauca-
sians, obesity has been defined differently in Asia com-
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pared to other regions. Specifically, the World Health
Organization (WHO) Asia-Pacific Guidelines recom-
mend a low BMI cutoff point of 25 kg/m? for obesity [11].
Thus, lower BMI cutoff points have been used in studies
conducted in Asia, including Korea [12]. Patients with
thyroid, cerebrovascular, gallbladder, or gastrointesti-
nal diseases, gout, depression, and mental conditions,
such as porphyria, alcohol addiction, schizophrenia,
and drug addiction, were excluded from the study. Ad-
ditionally, those who were under prescription of weight
control drugs, who were pregnant or lactating, and who
participated in commercial diabetes programs within 30
days from the start date of this study were excluded.

3. General characteristics, health-related lifestyle, and
medical history

The general characteristics, health-related lifestyle, and
intake of medication of all participants were analyzed
through questionnaires and medical interviews. The
general characteristics of age, marital status (married/
not married), occupation (office worker, production
worker, service, business, housewife, etc.) were as-
sessed. The health-related lifestyle was categorized as
follows: smoking status (never-smoked, ex-smoker, cur-
rent smoker), alcohol consumption (yes, no), physical
activity (yes, no), intake of dietary supplements. Data on
diabetic complications (hypertension, hyperlipidemia,
etc.) were collected and multiple responses were used.

4. Anthropometric and body composition measurements
The participants were asked to undress any accesso-
ries and shoes and stand in an upright position with
comfortable clothes to conduct anthropometric and
body composition measurements using bioimpedance
analysis program (InBody 720; InBody Co., Ltd.). BMI
was calculated by dividing the body weight (kg) by the
square of height (m). According to the WHO Asia Pacific
and the Korean Society for the Study of Obesity (KSSO),
obesity was defined as BMI of > 25 kg/m”. Skeletal mus-
cle mass (SMM), body fat mass (BFM), percent of body
fat mass (PBF), intracellular water, extracellular water,
and total body water were measured and used in this
study. As suggested by the KSSO, waist circumference >
90 cm and = 85 cm were considered as abdominal obe-
sity for male and female, respectively. While standing
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comfortably in a vertical position with arms stretched,
waist circumference was measured between the lowest
lower rib and iliac crest, and hip circumference was
measured at the widest part of the pelvis. Systolic blood
pressure and diastolic blood pressure were measured
using a standard electric pressure gauge (FT 500; Jawon
Medical) in a relaxed state. All measurements were
made by a single trained researcher.

5. Nutrition intake assessment

To investigate the daily intake of nutrients, such as
energy, carbohydrate, protein, and fat, 24-hour recall
method was used. Prior to assessment, a trained clini-
cal nutritionist educated the study participants on the
recording method and explained accurate observation-
al measurements and food material recordings to the
study participants. After assessment, the exact amount
of food intake was investigated through one-on-one
inter-views with the participants for the names of food
consumed in a total of 3 days, including 2 days on week-
days and 1 day on weekends. The collected data was
analyzed using the Computer Aided Nutritional Anal-
ysis Program 5.0 (CAN-Pro 5.0; The Korean Nutrition
Society) to calculate average daily intake of nutrients.
Nutrient intake was compared to the standards for each
sex and age group as suggested in the 2020 Dietary
Reference Intakes for Koreans (KDRIs) by the Ministry
of Health and Welfare and Korean Nutrition Society.
Nutrient intake was then converted into percentage to
calculate KDRIs % [13].

6. Dietary habit evaluation

The dietary habits of the participants were investigat-
ed using a questionnaire that consisted of a total of 13
items on the number of meals per day, eating breakfast,
regularity of mealtime, mealtime duration, frequency of
snack, and frequency of eating out. A questionnaire de-
veloped for adults in Korea [14] was modified and used
for this study.

7. Food intake frequency evaluation

A draft version of food intake frequency questionnaire
was prepared based on the food intake frequency of the
National Health and Nutrition Examination Survey. The
questionnaire was then revised according to the pur-
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pose of this study [15]. The items of food intake frequen-
cy questionnaire were subdivided into 62 categories, in-
cluding carbohydrates (7 types), legumes and potatoes
(5 types), meat and seafoods (14 types), vegetables and
seaweeds (13 types), fruits (11 types), dairy products (3
types), beverages (6 types), and instant foods (3 types).
For each food item, the amount of intake per serving
was presented. The frequency of intake was divided into

” o« ” o«

“rarely,” “6-11 times a year,” “once a month,” “2-3 times/

month,” “once a week,” “2-3 times/week,” “4-6 times/

” o«

week,” “once a day,” “twice a day,” and “three times a
day”” In this study, frequency of food intake was con-
verted into servings/per day. The frequency of nutrient
intake was analyzed using CAN-Pro version 5.0 for ex-

perts to calculate nutrient intake.

8. Evaluation of obesity-related quality of life

Much research mainly evaluated health-related quali-
ty of life using Europe version quality of life (EuroQol)
questionnaire. EuroQol comprises of two parts, the
health states descriptive system and visual analogue
scale. The Korean version of those tools has been mod-
ified culturally and translated [16]. The Korean version
quality of life (KOQOL) was established to evaluate
obesity related quality of life after sufficient testing for
reliability and validity. The Korean version of obesity-re-
lated quality of Life, developed by Park et al. [17], was
used. The reliability analysis results of KOQOL showed
that Cronbach’s alpha coefficient was 0.838. The ques-
tionnaire consisted of a total of six sub-domains and
15 items with four items on psychosocial health, three
items on physical health, three items on task, two items
on daily living, two sex-related items, and one food-re-
lated item. Each item was scored on a 4-point Likert
scale (one point: “not at all,” two points: “sometimes,”
three points: “often,” and four points: “always”). A high-
er score indicated a lower quality of life.

9. Biochemical examination

On the second visit, approximately 10 mL of blood was
collected from the brachial vein after 12 hours of fasting.
Blood was centrifuged at 3,000 rpm for 15 minutes to
separate the serum, which was then used to test various
biochemical parameters. Fasting glucose, triglycerides,
total cholesterol, high-density lipoprotein-cholesterol,
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low-density lipoprotein-cholesterol, aspartate amino-
transferase, and alanine aminotransferase levels were
measured using an enzymatic quantification kit (AM201,
AM157S, AM202, A203ST, AM103-K, AM102, Asan set
Assay kit; Asan Pharmaceutical Co.) [18]. Atherogenic
index was calculated using total cholesterol and HDL-C
according to Lauer et al.’s formula [19]. Serum insulin
concentration was measured using a commercial kit
(80-INSHU-EO1.1, Insulin EIA; ALPCO Co.), and ho-
meostasis model assessment of insulin resistance (HO-
MA-IR), which is an indicator of insulin resistance was
assessed using a formula suggested by Bradford [20].

10. Statistical analysis

The study results were analyzed using the Statistical
Package for Social Science Statistics (SPSS version 26;
IBM Corp.). Data are presented using mean + standard
deviation, and the chi-square test was conducted to
compare the characteristics and dietary habits of the
participants. When the expected counts were less than
5, analysis was performed using Fisher’s exact test. The
Mann-Whitney U-test conducted to compare differ-
ences in anthropometric measurement and body com-
position, nutrition intake, food intake frequency, and
biochemical parameters between the two groups. The
obesity-related quality of life variables was tested for
Normality Test using Shapiro-Wilk analysis and inde-
pendent t-tests were performed. A P-value of < 0.05 was
considered statistically significant.

RESULTS

1. General characteristics of the participants

The general characteristics of the participants are
shown in Table 1. The participants were divided into
two groups according to BMI. A total of 18 participants
were included in each of the ODM and LDM groups.
There was no significant difference between the two
groups in general characteristics, but the prevalence of
diabetic complications was significantly higher in the
ODM group. The prevalence of hypertension was sig-
nificantly higher in the ODM group (P = 0.011), and the
prevalence of dyslipidemia also tended to be high.
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Table 1. General characteristics of the participants

Variable ODM (n = 18) LDM (n = 18) Total (n = 36) P-value
Sex 0.157
Male 14 (77.8) 10 (55.6) 24 (66.7)
Female 4 (22.2) 8(44.4) 12 (33.3)
Age (year) 41.9 + 10.2 477 + 10.1 448 +10.4 0.097
Marital status 0.423
Married 13(72.2) 15 (83.3) 28 (77.8)
Not married 5(27.8) 3(16.7) 8(22.2)
Occupation 0.292"
Office worker 7 (38.9) 5(27.8) 12 (33.3)
Production worker 3(16.7) 4 (22.2) 7(19.4)
Service 0 (0.0) 4 (22.2) 4(11.1)
Business 2(11.2) 1(5.6) 3(8.3)
Housewife 2(11.1) 4 (22.2) 6 (16.7)
Etc. 4 (22.2) 0 (0.0) 4(11.1)
Smoking status 0.169
Never-smoked 7 (38.9) 11 (61.1) 18 (50.0)
Ex-smoker 5(27.8) 1(5.6) 6 (16.7)
Current smoker 6(33.3) 6(33.3) 12 (33.3)
Alcohol consumption 0.317
Yes 7 (38.9) 10 (55.6) 17 (47.2)
No 11 (61.1) 8 (44.4) 19 (52.8)
Physical activity 0.083
Yes 9 (50.0) 14 (77.8) 23 (63.9)
No 9 (50.0) 4(22.2) 13 (36.1)
Intake of dietary supplement 9 (42.8) 12 (57.1) 21 (58.3) 0.407
Intake of medication 16 (88.9) 13(72.2) 29 (80.6) 0.206
Comorbidities
Complication of diabetes mellitus 13 (72.2) 7 (38.9) 20 (55.6) 0.044
Hypertension 9 (50.0) 2(11.1) 11 (30.6) 0.011
Hyperlipidemia 16 (88.9) 11 (61.1) 27 (75.0) 0.054
n (%) or Mean + SD.

The data were obtained from a chi-square test.

ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus group.

"The data were obtained from a Fisher's exact test.

2. Anthropometric measurements and body composition
Anthropometric measurements and body composition
per group are shown in Table 2, for male, the weight of
the ODM group was 89.1 kg and that of the LDM group
was 66.3 kg, showing that the weight of the ODM group
was higher (P = 0.001). Accordingly, the BMI of male in
the ODM group was 29.8 kg/m’, and that of the LDM
group was 23.0 kg/m’, which was higher in the ODM
group (P < 0.001). SMM, BFM, PBE, protein, and mineral
were significantly higher in the ODM group than in the
LDM group in male, but only BFM and PBF were statis-
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tically significantly higher in the ODM group in female (P
<0.050).

3. Percentage of nutrition intake of Recommended
Nutrient Intake (RNI)

Table 3 shows the percentage of nutrition intake com-
pared to the Korean Dietary Reference Intakes per
group. There were significant differences in the intake
of vitamin C and iodine between the ODM and LDM
groups (P < 0.05). Energy intake of each group was low-
er compared to that of Estimated Energy Requirements
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Table 2. Anthropometric measurements and body composition of the participants

Variable P-value Female P-value

ODM (n = 14) LDM (n = 10) ODM (n =4) LDM (n = 8)
Weight (kg) 89.1+ 176 66.3+79 0.001 70.0+ 84 55.4+73 0.016
Height (cm) 172.6 +6.5 169.6 £ 5.3 0.212 159.0+4.4 160.0 + 4.8 0.808
BMI (kg/m?) 29.8+5.2 23.0+2.1 <0.001 27.7+34 21.6+2.2 0.004
AC (cm) 35.7+55 299+19 <0.001 323129 271.7+2.4 0.008
Waist (cm) 98.1+11.4 83.1+5.7 <0.001 90.2+59 75.8+11.8 0.028
Hip (cm) 103.8+£9.9 929+5.1 0.001 974 £6.3 86.1+75 0.028
WHR 0.94+0.0 0.89+0.0 0.011 0.93+0.0 0.88+0.1 0.368
SBP (mmHg) 130.4 £ 12.7 1240+ 15.4 0.212 1295+ 72 1177+ 12.4 0.109
DBP (mmHg) 80.5+73 76.8 £14.7 0.213 775+84 68.5+8.5 0.129
SMM (kg) 33514 295+ 3.6 0.022 241 +1.9 21.1+3.0 0.154
BFM (kg) 29.2+£13.3 139+ 2.6 <0.001 258+5.5 16.1+3.1 0.004
PBF (%) 31.7+75 209+24 <0.001 36.6 +3.6 28.9+3.2 0.004
ECW/TBW 0.382 £ 0.008 0.378 £ 0.008 0.212 0.386 + 0.004 0.389 + 0.005 0.283
Mean + SD.

Differences among groups were assessed by Mann-Whitney U-test.

ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus group; BMI, body mass index; AC, arm circumference; WHR, waist-hip ratio; SBP,
systolic blood pressure; DBP, diastolic blood pressure; SMM, skeletal muscle mass; BFM, body fat mass; PBF, percent of body fat mass; ECW, extra-

cellular water; TBW, total body water.

(EER). The rate of carbohydrate intake was 181.3% and
185.3% in the ODM and LDM groups, respectively,
which were higher than the RNI. The rate of protein
intake was 120.7% in the ODM and 107.7% in the LDM,
both groups intake more carbohydrate and proteins
than RNI. There was no significant difference in the
percentage of macronutrient intake between the two
groups.

4. Dietary habits

The dietary habits of the participants are shown in Table
4. For the number of meals per day, most of the partici-
pants had three meals per day (47.2%, n = 17), followed
by those who had two meals per day (33.3%, n = 12), and
irregular number of meals (19.4%, n = 7). Approximately
44.4% of the total participants answered that they al-
ways had breakfast. Comparing the eating habits of the
two groups, significant differences were found in meal-
times duration and types of eating out.

The LDM group showed a difference from the ODM
group in that the mealtime was ‘20 minutes’ the most
(83.3%) (P = 0.006). These findings indicate that obese
diabetic patients had a shorter mealtime duration than
the lean diabetic patients. And 55.6% of the participants
mainly consumed “Korean dishes” for eating out. In the
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LDM group, 77.8% of the participants mainly consumed
“Korean dishes,” which was higher than that in the ODM
group. In the ODM group, 27.8% of the participants
mainly consumed “fast food,” which was significantly
higher than in the LDM group (0.0%).

5. Food intake frequency

The frequency of food intake is shown in Table 5. Food
was divided into 11 groups, and one serving per day
was treated as one for average intake. The intake of rice
cakes and chicken was higher in the ODM group than
in the LDM group (P = 0.050). The intake of pork, fruits
such as tangerines, grapes, strawberries, oranges and
yogurt were higher in the LDM group (P < 0.050). In
both the groups, the intake frequency of mixed grains
was more than once a day, suggesting a tendency to
choose food with high levels of dietary fiber among car-
bohydrate foods. For meats and eggs intake frequency,
the intake frequency of eggs as protein source was the
highest at 0.4 and 0.5 in the ODM and LDM groups,
respectively. And it was confirmed that fruit intake was
low in both the groups. For milk and dairy products, the
intake frequency of milk was 0.2 in the ODM group and
0.3 in LDM group, which was less than once a day.
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Table 3. Percentage of nutrition intake of Korean RNI of the

Table 4. Dietary habits of the participants

participants . ODM LDM Total
Variable — — - P-value
Variable OlEh EDh P-value (n=18) (=18 (n=36)
(n=18) (n=18) No. of meals per day 0.102
Energy” 75.5 +24.0 76.1+14.4 0.673 3times 7(38.9) 10(55.6) 17 (47.2)
Carbohydrate 181.3+60.6 185.3+59.1 0.791 2 times 7(38.9) 5(27.8) 12(33.3)
Protein 120.7+ 45.2 107.7 + 26.5 0.389 Irregular 4(22.2) 3(16.7) 7(19.4)
Fiber 69.7+ 29.8 79.2+41.2 0.963 Eating breakfast 0.539
Vitamin A 90.3+471 115.9 + 61.7 0.355 Always 7(38.9) 9(50.0) 16 (44.4)
Vitamin D 9.3+8.2 92+79 0.308 Sometimes 5(27.8) 5(27.8) 10(27.8)
Vitamin E 29.3+12.3 23.2+154 0.118 None 6(33.3) 4(22.2) 10(27.8)
Vitamin K 46.8+108.9 40.0+45.2 0.293 Regularity of meal time 0.811
Vitamin C 735+48.6 123.9+80.3 0.030 Regular 7(38.9) 6(33.3) 13(36.1)
Vitamin B, 151.2+61.5 149.5+45.9 0.839 Sometimes irregular 9 (50.0) 9 (50.0) 18 (50.0)
Vitamin B, 84.2 +30.9 90.8 + 27.9 0.584 Irregular 2(11.1) 3(16.7) 5(13.9)
Niacin 99.2 +42.7 90.7 + 28.3 0.226 Mealtime duration 0.006
Vitamin Bg 289+ 184 20.9+13.1 0.815 (min)
Folate 21.2 + 10.4 20.5+10.9 0.650 <10 9(50.0) 2(11.1) 11(30.6)
Vitamin By, 155.7 +234.4 345+31.4 0.022 10-20 6(33.3) 15(83.3) 21(58.3)
Pantothenic acid ~ 16.1 + 18.6 14.2+9.0 0.501 20-30 3(16.7) 1(5.6) 4(111)
Biotin 43+6.2 8.2+ 10.9 0.279 > 30 0(0.0) 0(0.0) 0(0.0)
Calcium 49.3+219 62.2 +28.3 0.214 Meal size 0.509
Phosphorus 1445+ 471 1449+457 0.938 Until full 1(5.6) 3(16.7) 4(11.1)
Sodium 201.5+84.7 200.8+71.2 0.815 Irregular 16 (88.9) 13(72.2) 29 (80.6)
Chloride 3.0+5.6 351246 0.406 Small 1(5.6) 2(111) 3(8.3)
Potassium 68.2+21.5 76.4 +24.9 0.308 Diversity of food intake 0.241
Magnesium 28.7+12.5 29.6 £ 14.7 0.481 Eat anything 9(50.0) 8(44.4) 17 (47.2)
Iron 162.8 +72.7 158.9+65.3 0.988 Sometimes 9(50.0) 7(38.9) 16(44.4)
Zinc 62.6+23.0 75.4+281 0.339 Always 0(0.0) 3(16.7) 3(8.3)
Copper 82.2+44.2 84.6+45.4 0.815 Appetite 0.793
Fluoride 0.5+0.6 0.6 +0.6 0.815 Always 8(44.4) 9(50.0) 17 (47.2)
Manganese 41.7 +17.6 488 +25.8 0.743 Sometimes 10 (55.6) 9(50.0) 19(52.8)
lodine 31.4+229 1235+172.3 0.038 No appetite 0(0.0) 0(0.0) 0(0.0)
Selenium 96.3 +39.1 83.2+ 335 0.288 Frequency of 0.234
Cholesterol 64.4 +37.3 61.8+40.1 0.841 overeating
Mean + SD. 0-1/week 3(16.7) 8(44.4) 11(30.6)
Differences among groups were assessed by Mann-Whitney U-test. 2-3/week 14 (77.8) 10 (55.6) 24 (66.7)
ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus > 4/week 1(5.6) 0(0.0) 1(2.8)
%rRoaut?c; of estimated energy requirements. Frequency of snack 0.956
0-1/week 4(22.2) 6(33.3) 10(27.8)
2-3/week 8(44.4) 7(38.9) 15(441.7)
6. Korean version of obesity-related quality of life > 4/week 6(33.3) 5(27.8) 11(30.6)
Obesity-related quality of life of the participants is Frequency of eating 0.496
shown in Table 6. The total score was 28.2 in the ODM out
group, which was significantly higher than in the LDM 0-1/week 4(22.2) 8(444) 12(33.3)
group (23.7), suggesting that the quality of life was lower 2-3/week 9(50.0) 8(44.4) 17 (47.2)
> 4/week 5(1278) 2(111) 7(19.4)

in the ODM group (P = 0.043). Analysis of the sub-do-
mains showed that there were statistically significant
differences in work-related health (P = 0.014) and diet

(Continued to the next page)
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Table 4. Continued

Table 5. Daily food intake frequency of the participants

Variable (n05¥8) (nL=D'\1/I8) (nTgth(s) P-value Variable (HOEl\i/IS) (nLE'\fs) P-value
Eating out type 0.355 Carbohydrates
Korean dishes 6(33.3) 14(77.8) 20 (55.6) Rice 19+10 1.7+£0.9 0.118
Western food 3(16.7) 2(11.1) 5(13.9) Mixed grain 13+1.2 11+0.8 0.323
Chinesedishes 2 (11.1) 2(111) 4(11.1) Ramen 02+03  02%03 0372
Japanese dishes 2(11.1) 0(0.0) 2 (5.6) Noodles 0.2+0.2 0.1+0.2 0.501
Fast food 5(27.8) 0(0.0) 5(13.9) Bread 0.3+0.5 0.2+0.3 0.584
Frequency of night 0.503 Rice cake 01+01 0.0+0.1 0.050
eating Confectionary 0.3+0.5 0.2+0.3 0.252
0-1/week 12 (66.7) 8 (44.4) 20 (55.6) Legumes
2-3/week 6(33.3) 8(44.4) 14(38.9) Bean curd 05+04 0606 0563
> 4/week 0(0.0) 2(111) 2(5.6) Legumes 0607 07+07 0913
n (%). Soybean milk 0.1+£0.2 0.1+£0.3 0.521
Differences among groups were assessed by Fisher’s exact test. Potatoes
ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus Potato 02+03 03+05 0.883
group- Sweet potato 01+01  01£02 0086
Meat and eggs
distress (P = 0.007) domains between the two groups. Beef 0.2+0.3 0.3+03  0.226
Chicken 0.2+0.2 0.1+01 0.004
7. Biochemical parameters Pork 0.2+0.3 0.3+£0.3 0.029
The biochemical parameters of the participants are Ham 01£0.1 01£02 005
] o i Eggs 04+03 05+03 0226
shown in Table 7. There were no significant differences Seafoods
in biochemical parameters between the two groups. Mackerel 04+0.1 01+01  0.696
Tuna 0.1+01 01+01 0.265
DISCUSSION Croaker 0.0+0.0 0.0+£0.0 0.245
Pollack 0.0+£0.0 0.0+£0.0 0.521
The purpose of this study was to evaluate differences in Anchovy 0.2+0.3 03+0.7  0.839
clinical characteristics, dietary habits, obesity-related FiSh_ ball 01+0.2 02+03 0521
quality of life, nutrient intake levels, and biochemical Sqwd- 0.0+0.0 00+01 0864
. . . . Shellfish 0.1+01 0.1+0.2 0.443
parameters in obese and non-obese diabetic patients. Salted seafood 041402 0.0:00  0.696
The results of this study showed differences in dietary Vegetables
habits according to the phenotype of patients with type Chinese cabbage 14+ 10 13+10 0.606
2 diabetes and showed nutrition intake problems. Radish 09+09 05+06 0443
This study showed the relationship between obesity Radish leaves 0.2+0.3 02+0.3  0.406
and CVD prevalence in patients with type 2 diabetes. Bean sprouts 0.4+0.5 02+01  0.606
Einarson et al. [8] reported that the prevalence of CVDs, Spinach 02+0.3 03+0.7 0424
such as dyslipidemia and hypertension, which are pre- Ot 0o Opetir Dzl
dictive factors for CVDs, increases when BMI increases Red pe!oper SRR ol
i i - o Pumpkin 03+05 02+03 0481
among patients with T2DM. Similarly, in this study, Cabbage 02403 03407 0719
the ODM group showed a significantly higher CVD T 0.4+0.6 06+09 0584
comorbidity than the LDM group with Hypertension Mushrooms 03+05 03+04 0.372
50%. The waist circumference was found to be a value Seaweeds
corresponding to abdominal obesity in both male and Sea mustard 01+0.1 02+02 0372
female in ODM for male and female when the KSSO'’s Laver 05+07 03+04 0628

abdominal obesity standards were applied. It has been
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Table 5. Continued

Table 6. Obesity-related quality of life of the participants

Variable (n05¥8) (nLE'XI& P-value Variable (nOEQAS) (nL=D'XI8) P-value
Fruits Psychosocial health 6.4+23 54+22 0.189
Tangerine 0.0+0.1 01+£0.41 0.014 Physical health 6.5+ 1.7 59+ 1.7 0.298
Persimmon 0.0+0.0 0.0+0.1 0.215 Work-related health 6.7+25 48+19 0.014
Pear 0.0+0.1 0.0+ 0.0 0.226 Lifestyle 36+15 29+0.8 0.098
Watermelon 0.1+0.2 01+0.2 0.074 Sexual activity 31+1.2 35+1.7 0.429
Oriental melon 01+£0.2 0.0+0.0 0.181 Diet distress 1.9+1.0 1.2+04 0.007
Strawberry 0.0+ 0.0 0.0+£0.0 <0.001 Total KOQOL score 282+71 23.7+56 0.043
Grape 0.0+ 0.0 0.0+0.1 0.042 Mean + SD.
Peach 0.0+ 0.0 0.1+0.2 0.152 Differences among groups were assessed by t-test.
Apple 02405 0.2+0.4 0.462 gg::/{l),. obese diabetes mellitus group; LDM, lean diabetes mellitus
Banana 01+£01 0.1+0.2 0.203
Orange 0.0+ 0.0 0.2+0.7 0.019
Milk and dairy products Table 7. Biochemical parameters of the participants
Milk 0.2+0.3 0.3+05 0.171 _ ODM LDM
Yogurt 01+01 01+03 0037 Variable (n=18) (n=1g  Pvale
Ice cream 01+0.2 00+£01  0.406 Glucose (mg/dL) 128.4+33.1 1254+29.8 0913
Beverages Insulin (uIU/mL) 6.0+21 8455 0.339
Soft drink 01+0.2 0.0+0.1 0.521 HOMA-IR 1.9+0.8 26+1.7 0.424
Coffee 13+11 16+10 0134 TC (mg/dL) 170.7 +41.2 1839+ 27.7 0.111
Tea 02+05 02+03 0.339 HDL-C (mg/dL) 305+10.4 34.6+96 0.181
Beer 01+01 02+05 0.888 LDL-C (mg/dL) 546+15.7 581+10.0  0.214
Soju 0101 02+05 0.584 TG (mg/dL) 178.8+65.7 1461 +136.6 0.043
Rice wine 0.0+0.0 0.0+01  0.203 Atherogenicindex 5.0+ 1.5 47 +1.7 0.719
Instant foods AST (IU/L) 14.8+5.8 126+81 0.134
Hamburger 0.0+£0.0 0.0£01  0.946 ALT (IU/L) 206+154 25.3+16.3 0.214
Pizza 0.0+0.0 0.0+0.0 0.694 Mean + SD.
Fried foods 0.1+0.2 0.0+£0.0 0.126 Differences among groups were assessed were assessed by Mann-
Mean + SD. Whitney U-test.

Differences among groups were assessed by Mann-Whitney U-test.
ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus
group.

reported that the prevalence of atherosclerosis, high
blood pressure, and CVD is high in patients with T2DM
accompanied by abdominal obesity [21, 22].

Nagao et al’s study [23] showed the prevalence of
CVD in non-obese patients with abdominal obesity
(BMI < 25 kg/m®) was similar in obese patients (BMI >
25 kg/m”) and was higher than in non-obese patients
without abdominal obesity (BMI < 25 kg/m?). In this
study, the prevalence of waist circumference and hy-
pertension in the ODM group was high, showing re-
sults consistent with this. Therefore, it is important for
T2DM patients to prevent CVD when accompanied by
obesity or abdominal obesity, and for this, it is believed
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ODM, obese diabetes mellitus group; LDM, lean diabetes mellitus
group; HOMA-IR, homeostatic model assessment of insulin resistance;
TC, total cholesterol; HDL-C, high-density lipoprotein-cholesterol; LDL-C,
low-density lipoprotein-cholesterol; TG, triglyceride; AST, aspartate ami-
notransferase; ALT, alanine aminotransferase.

that intervention in reducing visceral fat accumulation
through weight loss is necessary.

The percentage of nutrient intake was analyzed per
group. Energy intake was 75.5% in the ODM group and
76.1% in the LDM group, which suggested diabetic
patients’ intake lower calories compared to EER. The
results were consistent; the energy intake of diabetic pa-
tients in Korea was 93.9% of the EER, whereas the ener-
gy intake of diabetic patients in this study was lower [24].
In Korean obese adults without diabetes, energy intake
was 2,627.9 kcal [25], and in normal-weight adults, it
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was 2,261.0 kcal (middle-aged men) [26], which was
higher than the energy intake of the participants of this
study regardless of obesity. Analysis of nutrient intake
showed that the intake of vitamin C and iodine was high
in the LDM group, and the intake of vitamin B,,was high
in the ODM group. However, the intake rates of most
nutrients for vitamins and minerals were lower than the
KDRIs. Both groups showed low intake rates of calories,
vitamin D, vitamin E, calcium, potassium, magnesium,
and zinc, which are likely to be deficient in diabetic
patients [27-29]. Therefore, it is thought that patients
with T2DM, with or without obesity, should need the
importance of obtaining daily vitamin and mineral re-
quirements through a balanced diet while consuming
total energy appropriate for each individual’s energy
requirements.

Dietary habits are integrated into an individual’s daily
life over a long period of time, and are closely related
to age, cultural, social, economic, and psychological
factors. According to the Korea National Health and Nu-
trition Examination Survey, the proportion of unhealthy
and irregular dietary habits, such as skipping breakfast
and eating out, among Koreans is increasing every year
[2]. It has been revealed through many articles that eat-
ing speed among dietary habits contributes to metabol-
ic states such as obesity as well as the development of
insulin resistance through its effect on body weight [30,
31]. In this study, 50% of the participants answered ‘less
than 10 minutes’ in ODM. This is consistent with a study
in which T2DM patients reported that those who report-
ed their eating speed had a higher BMI [32, 33], and that
chewing food slowly and thoroughly can contribute to
weight loss and maintenance [34, 35].

The consumption of fast food in the eating out type
is on the rise worldwide, and the consumption of such
fast food has a great adverse effect on the quality of the
diet because it is high in energy density and lacks in
nutrients [36]. In this study, 77.8% of the respondents in
the LDM group consumed ‘Korean dishes’ and did not
consume fast food, but in the ODM group, 27% chose
fast food, resulting in a high intake of convenience
food. Jung and Chae’s study [37] found that traditional
Korean food, which contain high levels of whole grains
and vegetables and low amounts of red meat increased
the intake of antioxidant nutrients, vitamin A, C, E and
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B-carotene, thereby reducing serum gamma glutam-
yl-transerase, a risk factor for CVD. It has also been re-
ported to reduce blood sugar and improve weight, BFM.

T2DM participants in this study had excessively re-
stricted intake of fruits and dairy products regardless
of obesity, which was consistent with a study of dietary
intake in Korean diabetic patients [24].

In the case of obesity or overweight, the quality of life
deteriorates due to a combination of factors such as the
occurrence of physical function limitations or accom-
panying complications. However, relatively few studies
have been conducted on obesity in patients with T2DM.
In this study, the ODM group showed a higher score
than the LDM group of 23.7 with a total score of 28.2,
consistent with a study that found that obesity-related
quality of life was further impaired as BMI increased [38].
Among the six areas, it was found that they had more
difficulties in the areas of work-related health and diet
distress. Lee et al.’s study [39] reported that obesity-re-
lated quality of life was improved through weight loss
after obesity treatment. Therefore, it is thought that if a
lifestyle intervention program is carried out for type 2
diabetes patients, obesity-related quality of life, includ-
ing social health and daily life, can be improved.

In summary, our study indicated that both the LDM
and ODM groups had unbalanced nutrient intakes in
the differences in dietary intake according to obesity in
T2DM patients. In addition, unhealthy eating behaviors
such as fast eating speed and increased fast food intake
were higher in obese diabetic patients. Therefore, pa-
tients with T2DM should consume a balanced diet of
various food groups such as fruits and dairy products
to prevent complications and chronic diseases [35]. In
addition, when diabetic patients with obesity choose a
type of eating out, it is thought that nutrition education
is necessary to encourage them to consider Korean food
consisting of whole grains and vegetables, as well as to
have a habit of chewing their meals slowly. We suggest
that a comprehensive lifestyle modification, including
individualized nutrition treatment, is necessary in con-
sideration of the risk of the disease and dietary habits
that are characteristic when divided into phenotypes.

Limitations
This study had some limitations. Data were self-re-
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ported based on 24-hour recall for nutrition intake
assessment. The amount of food intake recorded by
the participants may be less than the actual intake. As
a small cross-sectional study, it is difficult to generalize
the results due to the small number of participants,
which complicates the establishment of a clear causal
relationship.

Previous studies have showed that classifying obese
patients according to the location or amount of adipose
tissue may be appropriate. However, BMI is correlated
with body fat percentage, so it may be suitable for this
study [40]. Despite these limitations, this study demon-
strated an association between the prevalence of CVD,
bad dietary habits, and obesity when T2DM patients
were classified according to phenotype. In addition, it
is meaningful in that it compared dietary habits, nutri-
ent intake, and obesity-related quality of life in Korean
diabetic patients. The results of this study will help to
implement more effective medical nutrition treatment
reflecting dietary habits to prevent CVD in T2DM pa-
tients with obesity.

Conclusion

In conclusion, obese diabetes patients had an increased
risk of CVDs, bad dietary habits, and low obesity-related
quality of life. Therefore, based on these findings, per-
sonalized nutrition treatment considering the risk and
differences in dietary habits according to the phenotype
of diabetes would be necessary for treatment of diabetic
patients. Personalized nutrition treatment, including
strategies for selection of food and nutrient balance and
dietary education, would be helpful for effective treat-
ment of diabetes. Future studies on the effects of per-
sonalized treatment in patients according to the obesity
status in T2DM patients and related mechanisms would
be necessary.
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Objectives: This study aims to examine regjonal differences in dietary behavior and satisfaction
between urban and rural residents in Korea, identifying key factors associated with dietary satis-
faction in each group to deepen understanding of these variations.

Methods: The data were obtained from the Consumer Behavior Survey for Food 2022 by the Ko-
rea Rural Economic Institute. The analysis involved 6,365 adult participants, using the complex
survey X’-test and complex survey t-tests to compare dietary behavior across regions and com-
plex survey regression analysis to explore factors related to dietary satisfaction. Data were ana-
lyzed with R 4.3.1 (for macQOS; Posit PBC).

Results: Urban and rural areas differed in consumer characteristics such as gender, age, income,
and household type, as well as in food consumption behaviors and in dietary competencies asso-
ciated with purchasing and intake. Specifically, dining out and processed food consumption were
more prevalent in urban areas, whereas home-cooked meals were more frequent in rural areas.
Overall, dietary competencies were higher among urban residents. However, there was no signifi-
cant difference in dietary satisfaction between the two regions. This finding suggests that satis-
faction is based on subjective evaluations, with consumers in each regjon forming satisfaction in
ways that align with their environment and lifestyle. Accordingly, the factors contributing to dietary
satisfaction differed by region. In urban areas, information utilization competency and maintain-
ing a balanced diet played a significant role in dietary satisfaction, whereas in rural areas, regular
mealtimes were more influential. Urban consumers reported higher dietary satisfaction when
meals provided a sense of appropriate convenience, whereas rural consumers showed greater
satisfaction when meals were shared with family at home.

Conclusion: The findings indicate regional differences in food consumption behaviors and dietary
competencies, as well as variations in how consumers achieve dietary satisfaction. These in-
sights provide a foundation for developing dietary policies and programs aimed at improving di-
etary satisfaction.

Keywords: eating; life style; consumer behavior; cross-sectional studies; environment
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METHODS

Ethics statement

This study was exempted from review by the Research
Ethics Committee under Article 2 of the Bioethics and
Safety Act and its Enforcement Rules, as it uses data col-
lected directly by the government for public welfare.
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oret, 5 = vl ITh. AT A} BAstel W
Appendix Table 10] 4|50} QIe}. HhABo 2, A4 T
W42 BEIAT AT BHEL SHAY) AT UE
o HEE 57 YAE HEst AgHo] ZHHARA = S 2
e )

=g Nel
=2

K H

4. Xt2 2o
B o] A7 B4L2 R 4.3.1 (for macOS; Posit PBC)S o]&
oto] APttt s A A ATAY] AEAB P AL
AZtR o] &7to|Eof mEt A, #4, 181 BE7HSA| 0
Fohs MLE Bhgste] B RELARZ E48 A
ZAFAGALS] At EAL EFEE T R4S o]gol9tt
A} A 7F QIFBASHA EAL Hie EFEE 1~
testE 0]-8-51%1 9™ n (weighted %)= LEFHTH

A 7+ AE4H D AHFH | AolE £A4517] oto] SE
2 -testQt BEFIHE t-testE HAoITh FAHOR, P
WA Ao w2 Zpol7} QIR AW EY] oA B35
P -tests, AL IFT Y TS0l Qo] A F
Zto|7h YA AT ET] YofAe BFEE t-testS HA|o}
ok 29 E2 A vrEeel B 81S EA51H7] et
A9 E2 EFRE S ARLS A6 BE 54 4
A9 F95FES a = 0.052 45kt

£

RESULTS

1. AFCHAIRES] AR

AT SRS LRARRRE Table 13+ 2}, AFejidAate] AdE
< 94 2,8237(49.0%), ©4d 3,5427(51.0%)°] At AHE
I M2 401 T|Tt 1,49078(31.5%), 40t 1,23478(19.0%), 50
o 1,829%8(20.2%), Z18]1 60t o)A} 1,8127(29.3%)°] ) Th.
AFA 9 AL, ZA AFATL 3,698%8(66.1%), BIEA] AFA}
7} 2,6677(33.9%)0] A ct. E 7HJAALE9] -9, 2009+ w|Tto]
2,58678(39.3%), 200-3005+] w]qto] 2,0945(32.9%), 3005+
o]/do] 1,68578(27.8%)°1tt. 7HLFE Y] A5, 19174 949
H(18.8%), TFRI7} 5,416'8(82.2%)°] ith.

T HEA] AFAR RIS o, EA] AFA F
L A 1,67198(50.3%), A4 2,0275(49.7%) 0.2 JERITH
AP EIZ v 40t vt 978 (34.7%), 40T)] 7547H(20.0%),
50t] 1,07998(21.2%), 12]11 60t] o)A} 887 (24.1%)°] it
4 MAAE9] AL 2009+ wko] 1,305 (32.9%), 200-300
uk wwto] 1,256 (35.5%), 121 3009+ o]Ato] 1,137
(B1.6%)°1Att. 7HEEE Q] H-, 19171 47278(16.1%), tH<l
7Ht 3,22674(83.9%) 0.2 UBHHTE BIEA] AFR] He &
2 1,152(46.6%), 14 1,515%(53.4%) .= Uelytch A58
I H]E-L 40t) m|gk 51278(25.3%), 40t 48078(17.2%), 50tH
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Table 1. Descriptive statistics of the sample

. B Region 1
Variable Category Total (n = 6,365) P-value
Urban (n = 3,698) Rural (n = 2,667)

Gender Men 2,823 (49.0) 1,671 (50.3) 1,152 (46.6) 0.006
Women 3,542 (51.0) 2,027 (49.7) 1,515 (53.4)

Age (year) Under 40 1,490 (31.5) 978 (34.7) 512 (25.3) <0.001
40’s 1,234 (19.0) 754 (20.0) 480 (17.2)
50’s 1,829 (20.2) 1,079 (21.2) 750 (18.1)
60 and above 1,812 (29.3) 887 (24.1) 925 (39.4)

Income level (monthly)® < 200 2,586 (39.3) 1,305 (32.9) 1,281 (51.8) <0.001
200-300 2,094 (32.9) 1,256 (35.5) 838 (27.8)
> 300 1,685 (27.8) 1,137 (31.6) 548 (20.4)

Household type Single-person household 949 (18.8) 472 (16.1) 477 (24.0) <0.001
Multi-person household 5,416 (82.2) 3,226 (83.9) 2,190 (76.0)

n (weighted %).
YP-value from a complex survey x°-test.
?The unit for monthly income level is 10,000 KRW.

75078(18.1%), 12 1L 60TH o]AF 92578(39.4%)°] At & 7h<l
AE0] AL 2005+ T]¥to] 1,28178(51.8%), 200-300%+Y =]
o] 8387(27.8%), L&)l 3008 o]/do] 54875(20.4%) 0.2
urebstth, 7R A, 1917HE 477'8(24.0%), THIZH-
2,19075(76.0%) 2.2 LFeRSITY

2. X|g 7t {0 |2

1) X 7t AEAH|YE] H W

A9 BIEA] 7 A EAHYPE Q] ZpolE AFE ATt Table
20 e}, B A3t A SHO AH|GPE o Qlo], A9} H]
TA] ZF ol &olzt AE QT Aoz, o] B
H| Aol A B} v]go] Lo H(P < 0.001), £]4] HA|<] 7
9 ZAOA] = UTHP < 0.001). F= S| &H|PE 9lo],
AA| AZ2FO] PRI} ZA|7F Bl IEA o] H|5to] EQLTHP <
0.001). 7F5-AlE FHiRlE E3F EA7L BlEA] o] H]3lo] &9t
thP < 0.001).

2) K|S 7+ AlAISH i3k 9l AlAiSE OL= G H|Q

1T o=

O (Mg = 3.8, My = 3.7, P> 0.05), 2l o]
A ZAZE RO 52 $EE BUTHM, y = 2.8, Myjy
= 2.1, P <0.001). 54]F JREEL AvHoR A7} H|E
Aol Hl3] &2 $E8 YEtith FAHoR, mAZ 7HE A
2 HEZMgy = 3.5, My, = 3.3, P < 0.05), 2472 41 &
&My, = 3.5 My, = 3.4, P<0.05), 592 JRYH &g
(Mg = 3.5, Myy = 3.4, P < 0.001)9] 9lo] BE 3oJ517]

https://doi.org/10.5720/kjcn.2024.00262

o} 33 &A}(ME/\] = 3.5, MHWEA] =34, P< 0-05)9] A5
ZAZE RY5HA =2 52 HOlth A8 TS HEA
9} =A] 7k folet Aol7t YATHMyy = 3.6, My = 3.6, P
> 0.05).

3.

Al

' A BIE T QO3 BAIS HOlE W4
A o A=
u = =2

ARG o FOIg BAE Kol W
A= Table 40 A|A|= o] et HE HFofA
Z>(variance inflation factor, VIF) X$=7} 2 u|gt9] Zh&
(L1-1.4), 59HSE 79| 5344 7HeAo] ¥5= &2l
Sk

TAOA A ST {OJRt WAE Hol= MsE A
w5 A Model 1), 2IZa}el Tujgh4 (g = 0.070, P < 0.01),
7FAAE ¥lWB = 0.213, P < 0.001), Y& AH A &8
=0.111, P < 0.01), 712] 3 F&@43] AAKp = 0.069, P < 0.05)
7 g SIS o3 BAE Bt AP W 5o
AL 914 BIEA 4UE HEESt 32T BAE Byt 74
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F 7-133] 9 143] ol4f o] A TELrt FYTH7-13
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~0.347, P < 0.05). 7FR2A1E 22w 3} A8 E Lol 9
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Table 2. Comparison of consumption behavior between urban
and rural regions

Table 3. Comparison of dietary competence and satisfaction
between urban and rural regions

. Urban Rural y 1 . Urban Rural y 1)
Variable (n=3,698) (n=2667) P-value Variable (n=3,698) (n=2,667) P-value
Consumption behavior Purchase environment®

(by location) Offline purchasing 38400 3.7+00 0.699
Home-cooked m;eals <0.001 environment
(times & week)” Online purchasing 28+01 21+01 <0.001
<6 182 (7.1) 118 (5.4) environment
7-13 1,620 (49.8) 706 (25.3) Competence in pgrchasing
>14 1,896 (43.1) 1,843 (69.3) information use
Dining out (times a <0.001 Price comparison 35+00 33z%00 0.013
week)” Use of objective 35+00 34+00 0022
<6 2,022 (47.1) 2,004 (75.8) information
7-13 1,637 (51.2) 630 (22.5) Use of neutral 3.5+0.0 3.4+0.0 <0.001
> 14 39 (1.6) 33(L7) information sources
o . ' ' Dietary habits”
Consumption behavior
(by item) Regular meals 36+£00 3700 0.126
Food® <0.001 Appropriate food 36+00 35+£00 0.036
tit,
< Once a week 1,484 (39.4) 1,487 (55.4) Bqlua” '(’j’ | s5100 34100 001
2_6timesaweek 2,122 (58.4) 1,124 (42.6) . t_afan:e m_fsj_ . 0200 46100 013
> 7 times a week 92(2.2)  56(2.0) oo on i Gletay =2 ke '
Hl(’)em;g:e?(lents’ <000 Mean £ SD.
P YP-value from complex survey t-test.
Less than once a 587 (13.8) 671(22.8) ?®Measured using a 5-point Likert scale (e.g., strongly disagree = 1,
month neutral = 3, strongly agree = 5).
Once a month 508 (14.4) 343 (14.5)
Once every two 908 (25.3) 724 (26.8)
weeks ok 4 o] vlato] F 7-138] U 148 o]4 kel A
Once a week 1,032 (25.8) 684 (26.2) TFE T 7} =QFTH(7-13 times a week: B = 0.529, P < 0.01; >
2-3times a week 608 (18.9) 238(9.4) 14 times a week: B = 0.549, P < 0.001). A& 24z o] AL
Daily 55 (1.9) 7(0.3) EAAD dfFot= 5 13 vint AF o] Hlsto] £ 7
n (weighted %).

YP-value from a complex survey x*-test.

?The frequency with which the study participants had breakfast, lunch,
and dinner at home over the past week.

¥The frequency with which the study participants had breakfast, lunch,
and dinner at places that include convenience stores, takeout, and de-
livery, over the past week.

“The frequency with which the study participants purchased food over
the past week.

*The frequency which the study participants purchased home meal
replacement.

Z2EHEE Yeid A2 SAJEES fo5HA o &2 A
A WSS HolA] Ut

HI Ao A A g% TS et {o03t BAE Hol= ¥y
£ AHE A3 (Model 2), 7FEFEI(TFJIZE: B = 0.253, P <
0.001), 12|21 &A1 /:11/\]—([5 =0.070, P < 0.05)7} 2A1& gt
ZE ROt BAE HAlrh AH|[H W SollA= A dl
Lo AR 2ERIETL A8E TEEoL FOR BAE HAAth
FAHCRE, JA R A5, AT fdst= 5 63 o]
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3] ol AF 22D ABZ WXt EUTH= 7 times a
week: p = 0.427, P < 0.001).

DISCUSSION

5

AT AT BEE U BT B0 AAHE W
dstel A9 7t wlE UAlste] 4] Aol Yol F1
e s AEe] e oIk Makstast sHc.
3, A9 7F AulA SR ohet dnjxte] AlELu Y
uioh g7 Bl ol AT AF, T3 ABT USE
A9 2k 2o 7} ALk,
4 Ze] 2n|eee] glo], EA
7h HIEA R 949 BT 3 BEAH AR HolA
AASHE WEsk Bok B9t BE 290 2ulgEs B4
AAHQ 4% LT 9 AAEY] 2T} Bz
Hl8) ket ol EAIR HEAl] AFSE 2045 o]
mEo] AolS Wgshs Ao= AZET 2 dre] 14

12 ek

o 40 my 1.

e
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Table 4. Regional analysis of variables associated with dietary satisfaction

Variable” Urgf” R”g a
Demographic Factors
Gender (women)® -0.037 -0.038
Age (40's)” 0.092 0.060
Age (50's) 0.040 0.036
Age (60+) 0.009 0.018
Income level (middle)® -0.020 0.052
Income level (high) -0.017 -0.007
Household type (multi-person)® 0.101 0.253"7
Purchase environment®
Offline purchasing environment 0.070™ 0.023
Online purchasing environment 0.001 0.011
Competence in purchasing information use”
Price comparison 0.213™" 0.038
Use of objective information 0.014 0.061
Use of neutral information sources 0.111" -0.019
Dietary habits'®
Regular meals 0.037 0.070"
Appropriate food quantity 0.038 0.053
Balanced meals 0.069" 0.011
Consumption behavior
Dining out (7-13 times a week)"” -0.138" -0.050
Dining out (= 14 times a week) -0.347" -0.092
Home-cooked meal (7-13 times a week)*? 0.186 0.529™
Home-cooked meal (= 14 times a week) 0.191 0.549™"
Food (2-6 times a week)"” 0.078 -0.013
Food (= 7 times a week) 0.098 0.427""
Home meal replacement (once a month)* -0.108 0.013
Home meal replacement (once every two weeks) 0.143" 0.088
Home meal replacement (once a week) 0.131" 0.045
Home meal replacement (2-3 times a week) -0.145 -0.073
Home meal replacement (daily) 0.324 -0.993
R’ 0.115 0.085
Adjusted R 0.111 0.080
F 29.868""" 15.327"""

YAl variance inflation factor (VIF) values are below 2.0, indicating no multicollinearity concerns among the predictors in either region.
ICoefficients from the complex survey regression analysis; (3 indicates the standardized beta coefficient.
¥The reference group for gender is men.
"The reference group for age is under 40.
"The reference group for income level is “low.” Monthly income was measured in units of 10,000 KRW and categorized as: less than 200 (low), 200
to less than 300 (middle), and 300 or more (high).
®The reference group for household type is single-person household.
"P-value from complex survey regression analysis; ‘P < 0.05, P < 0.01, *"P < 0.001.
819\easured using a 5-point Likert scale (e.g., strongly disagree = 1, neutral = 3, strongly agree = 5).
“The frequency with which the study participants had breakfast, lunch, and dinner at places that include convenience stores, takeout, and delivery,
over the past week; the reference group for dining out is < 6 times a week.
The frequency with which the study participants had breakfast, lunch, and dinner at home over the past week; the reference group for home-
cooked meals is < 6 times a week.
The frequency with which the study participants purchased food over the past week; the reference group for food purchase is < once a week.
“The frequency which the study participants purchased home meal replacement; the reference group for home meal replacement is less than once
a month.
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Study on regional differences in dietary behavior

APPENDIX

Appendix Table 1. Measurement items for dietary competence

Variable

ltems

Purchase environment Offline purchasing environment
Online purchasing environment

Competence in purchasing
information use

Price comparison
Use of objective information
Use of neutral information sources

Dietary habits Regular meals

Appropriate food quantity
Balanced meals

There are enough grocery stores close to home, making it easy to
buy and prepare food without physical limitations.

| purchase food online through websites, mobile apps, and other
digital platforms.

| diligently compare price information (such as per-unit price) when
buying agricultural products.

| use objective and accurate information to make informed
choices when selecting healthy agricultural products.

| frequently use information provided by the government or
relevant organizations about agricultural products in my daily life.

| eat meals regularly, including breakfast.
| consume food in appropriate quantities without overeating.
| eat a variety of foods to ensure balanced nutrient intake.
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Objectives: To determine the association between night eating habits and oral health in ad-
olescents.

Methods: Data from the 18th Korea Youth Risk Behavior Survey conducted in 2022 were
analyzed. The study included 51,850 middle and high school students and assessed the
frequency of night eating per week, dietary habits, oral health characteristics, and factors
affecting the presence of symptoms of poor oral health.

Results: Almost thirty-seven percent (36.6%) of Korean adolescents have eaten at night
one to two times per week and 23.0% more than three times per week. An increased fre-
quency of night eating was associated with poor dietary habits. Adolescents who con-
sumed more at night were less likely to have breakfast, drink water, and eat fruit, while
their consumption of fast food, sweet drinks, and high-caffeine drinks increased (P <
0.001). An increased frequency of night eating was also associated with poor oral health.
In a logistic regression analysis, more frequent night eaters were significantly less likely to
brush their teeth at least three times per day (odds ratio [OR], 0.78; 95% confidence inter-
val [Cl], 0.75-0.82; P for trend < 0.001), and brush their teeth before going to sleep (OR,
0.70; 95% Cl, 0.65-0.75; P for trend < 0.001), while they were more likely to experience
sealant (OR, 1.19; 95% ClI, 1.13-1.26). More frequent night eaters were significantly more
likely to have tooth fracture (OR, 1.41; 95% Cl, 1.30-1.53; P for trend < 0.001), tooth pain
when eating (OR, 1.59; 95% Cl, 1.50-1.67; P for trend < 0.001), toothache (OR, 1.60;
95% Cl, 1.52-1.70), and bad breath (OR, 1.51; 95% Cl, 1.43-1.60).

Conclusion: Our findings suggest that frequent night eating is linked to symptomatically
poor oral health in adolescents. Therefore, oral health education programs related to di-
etary habits are necessary to reduce the potential of night eating to negatively influence di-
etary habits and oral health.

Keywords: night eating; dietary habits; oral health; oral symptoms; Korea youth risk behav-
ior survey
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METHODS

Ethics statement

This study was conducted as a secondary data using the
Korea Youth Risk Behavior Survey, and it received exempt
approval by the Institutional Review Board of Shinhan
University (approval number: SHIRB-202501-HR-246-02).
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Night eating consumption and oral health
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Table 1. General characteristics of frequent night eating

Night eating consumption (times/week)

Characteristic Total (n = 51,850) X P-value
No (n=20,962) 1-2(n=18,963) =3 (n=11,925)

Sex
Male 26,397 (51.6) 10,401 (50.4) 9,567 (51.0) 6,429 (54.4) 54.3 <0.001
Female 25,453 (48.4) 10,561 (49.6) 9,396 (49.0) 5,496 (45.6)

Type of school
Middle school 28,015 (51.6) 12,631 (57.7) 9,899 (50.0) 5,485 (43.9) 621.0 <0.001
High school 23,835 (48.4) 8,331 (42.3) 9,064 (50.0) 6,440 (56.1)

Residence area
Metropolis 22,212 (41.5) 9,011 (41.7) 8,026 (40.9) 5,175 (42.2) 14.2 0.033
Middle city 25,814 (52.9) 10,355 (52.5) 9,532 (53.3) 5,927 (52.8)
Rural area 3,824 (5.6) 1,596 (5.8) 1,405 (5.8) 823 (5.0)

Academic achievement
Upper 20,051 (38.8) 8,529 (40.6) 7,101 (37.6) 4,421 (37.5) 88.1 <0.001
Middle 15,484 (30.0) 6,348 (30.4) 5,659 (30.1) 3,477 (29.3)
Lower 16,313 (31.2) 6,085 (29.0) 6,202 (32.3) 4,026 (33.2)

Household economic status
Upper 21,888 (43.3) 9,051 (44.2) 7,822 (42.3) 5,015 (43.1) 37.3 <0.001
Middle 24,143 (46.0) 9,695 (45.7) 9,032 (47.0) 5,416 (45.0)
Lower 5,816 (10.7) 2,216 (10.1) 2,107 (10.6) 1,493 (11.8)

Paternal education
Middle or below 528 (1.4) 219 (1.4) 190 (1.5) 119 (1.4) 4.8 0.283
High school 8,073 (23.5) 3,253 (23.0) 3,034 (24.0) 1,786 (23.6)
College or higher 23,599 (75.1) 9,736 (75.6) 8,578 (74.4) 5,285 (75.0)

Maternal education
Middle or below 458 (1.2) 182 (1.2) 171 (1.2) 105 (1.3) 8.8 0.056
High school 9,134 (26.3) 3,715 (25.9) 3,450 (27.2) 1,969 (25.5)
College or higher 23,609 (72.5) 9,738 (72.9) 8,534 (71.6) 5,337 (73.2)

Residential type
Living with family 49,182 (95.5) 20,152 (96.7) 17,838 (94.9) 11,192 (94.7) 102.4 <0.001
Not with family 2,663 (4.5) 809 (3.3) 1,122 (5.1) 732 (5.3)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott X2 test.
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Table 2. Dietary habits and frequency of night eating

e Total Night eating consumption (times/week) 2
Characteristic _ X P-value
(n=51,850) No(n=20,962) 1-2(n=18,963) =3 (n=11,925)
Breakfast (day/week)
<1 15,528 (29.8) 5,817 (27.5) 5,824 (30.8) 3,887 (32.3) 4253 <0.001
2-4 12,510 (24.0) 4,383 (20.9) 4,949 (25.7) 3,178 (26.5)
25 23,806 (46.2) 10,760 (51.6) 8,188 (43.6) 4,858 (41.2)
Fruit consumption (times/week)
<2 22,429 (43.0) 8,801 (41.6) 8,569 (44.9) 5,059 (42.3) 129.7 <0.001
3-6 20,661 (39.8) 8,222 (39.2) 7,632 (40.1) 4,807 (40.3)
>7 8,736 (17.2) 3,923 (19.2) 2,760 (15.0) 2,053 (17.4)
Fast food consumption (times/week)
<2 37,898 (72.7) 17,578 (83.7) 13,853 (72.6) 6,467 (54.0) 3,8329 <0.001
3-4 11,206 (22.0) 2,849 (13.8) 4,375 (23.5) 3,982 (33.7)
25 2,746 (5.3) 535 (2.5) 735 (3.9) 1,476 (12.3)
High-caffeine drinks consumption
(times/week)
<2 40,593 (77.7) 17,317 (82.1) 14,923 (78.1) 8,353 (69.6) 783.0 <0.001
3-4 6,175 (12.1) 2,014 (9.8) 2,403 (12.9) 1,758 (14.9)
25 5,082 (10.2) 1,631 (8.1) 1,637 (9.0) 1,814 (15.5)
Sweet drinks consumption (times/week)
<2 19,038 (36.4) 9,965 (47.2) 6,505 (34.1) 2,568 (21.6) 3,112.7 <0.001
3-4 17,634 (34.0) 6,576 (31.3) 7,184 (37.9) 3,874 (32.7)
25 15,178 (29.6) 4,421 (21.5) 5,274 (28.1) 5,483 (45.7)
Vegetable consumption (times/week)
<2 11,932 (23.0) 4,333 (20.5) 4,542 (23.9) 3,057 (25.8) 3141 <0.001
3-4 14,213 (27.4) 5,324 (25.4) 5,585 (29.5) 3,304 (27.7)
25 25,705 (49.6) 11,305 (54.2) 8,836 (46.6) 5,564 (46.5)
Milk consumption (times/week)
<2 23,918 (46.7) 10,163 (48.9) 8,809 (47.0) 4,946 (42.4) 238.8 <0.001
3-6 18,336 (35.4) 6,670 (32.0) 6,971 (36.6) 4,695 (39.1)
>7 9,596 (18.0) 4,129 (19.1) 3,183 (16.4) 2,284 (18.5)
Water consumption (cups/day)
<2 12,102 (23.2) 4,486 (21.2) 4,541 (23.9) 3,075 (25.7) 199.8 <0.001
3-4 20,540 (39.8) 8,007 (38.5) 7,778 (41.1) 4,755 (39.9)
25 19,208 (37.0) 8,469 (40.4) 6,644 (35.0) 4,095 (34.3)
n (weighted %).
Differences in each variable were analyzed by the Rao-Scott X2 test.
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Table 3. The association between oral health characteristics and the frequency of night eating

Night eating consumption (times/week) 2
Total (n = 51,850) X P-value
No (n =20,962) 1-2 (n=18,963) =3 (n=11,925)

Characteristic

Tooth brushing (times/day)

<1 6,003 (11.3) 2,185 (10.2) 2,163 (11.1) 1,655 (13.5) 138.3 <0.001
2 26,620 (51.7) 10,534 (50.6) 10,013 (53.3) 6,073 (50.9)
23 19,227 (37.0) 8,243 (39.2) 6,787 (35.6) 4,197 (35.6)

Tooth brushing before going to sleep
No 5,956 (11.1) 2,134 (9.9) 2,197 (11.0) 1,625 (13.4) 96.6 <0.001
Yes 45,367 (88.9) 18,710 (90.1) 16,581 (89.0) 10,076 (86.6)

Tooth brushing after lunch
No 34,426 (67.9) 14,164 (69.0) 12,428 (67.3) 7,834 (67.2) 17.4 <0.001
Yes 17,424 (32.1) 6,798 (31.0) 6,535 (32.7) 4,091 (32.8)

Sealant
No 38,488 (73.9) 15,871 (75.2) 14,014 (73.7) 8,603 (72.2) 36.7 <0.001
Yes 13,362 (26.1) 5,091 (24.8) 4,949 (26.3) 3,322 (27.8)

Scaling
No 35,945 (68.3) 14,748 (69.3) 13,151 (68.4) 8,046 (66.5) 27.2 <0.001
Yes 15,905 (31.7) 6,214 (30.7) 5,812 (31.6) 3,879 (33.5)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott )(2 test.

Table 4. Association between the presence of symptoms of poor oral health and the frequency of night eating

L Night eating consumption (times/week) a

Characteristic Total (n = 51,850) No (n=20.962) 1-2 (n=18,963) >3 (n = 11,925) X P-value

Tooth fracture
No 47,290 (91.3) 19,370 (92.5) 17,240 (91.1) 10,680 (89.7) 79.0 <0.001
Yes 4,560 (8.7) 1,592 (7.5) 1,723 (8.9) 1,245 (10.3)

Tooth pain when eating
No 34,841 (67.0) 14,915 (71.0) 12,595 (66.1) 7,331 (61.5) 326.4 <0.001
Yes 17,009 (33.0) 6,047 (29.0) 6,368 (33.9) 4,594 (38.5)

Toothache
No 40,855 (78.6) 17,254 (81.9) 14,811 (78.2) 8,790 (73.7) 314.2 <0.001
Yes 10,995 (21.4) 3,708 (18.1) 4,152 (21.8) 3,135 (26.3)

Gingjval bleeding
No 42,345 (81.5) 17,559 (83.7) 15,432 (81.2) 9,354 (78.4) 142.0 <0.001
Yes 9,505 (18.5) 3,403 (16.3) 3,531 (18.8) 2,571 (21.6)

Tongue or cheek pain
No 46,062 (88.5) 18,895 (89.9) 16,864 (88.5) 10,303 (86.3) 99.8 <0.001
Yes 5,788 (11.5) 2,067 (10.1) 2,099 (11.5) 1,622 (13.7)

Bad breath
No 40,407 (77.8) 16,859 (80.3) 14,713 (77.4) 8,835 (74.3) 162.0 <0.001
Yes 11,443 (22.2) 4,103 (19.7) 4,250 (22.6) 3,090 (25.7)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott X2 test.
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The reference is not consumption of late night snack.

Model 1: Unadjusted model.

Model 2: Adjusted for age, sex, residence area, type of school, academic achievement, household economic status, residential type, paternal education, maternal education, and body mass

index.

P for trend was calculated using the median value of each category.

OR, odds ratio; Cl, confidence interval.

“P<0.05, 7P < 0.001.
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Objectives: With the increase in women’s workforce participation and changing family eating habits, home
meal replacements (HMRs) have become more prevalent. However, research on how mothers incorporate
HMR into meals of young children remains limited. This study examined mothers’ attitudes toward and use
of HMR, and their association with young children’s HMR preferences.

Methods: A survey was conducted between June 1 and July 3, 2020, involving 337 mothers of 5-year-old
children in Sejong, South Korea. The questionnaire assessed mothers’ perceptions of HMR, consumption
patterns, and their children’s preferences for HMR.

Results: The average age of participating mothers was 38.3 years. Full-time homemakers constituted 40.1%
of the respondents and showed lower HMR usage among them. HMR was primarily consumed as late-night
snacks, side dishes, and dinners, with large discount stores (81.6%) being the primary purchase location.
The high HMR consumption group exhibited more positive attitudes toward HMR (P < 0.001). HMR types
varied in consumption frequency. Among ready-to-eat foods, gimbap (38.3%) was the most common, fol-
lowed by meat side dishes (11.3%) and salads (11.0%). Among the ready-to-heat items, dumplings were the
most frequently consumed. Simple cooking kits for Korean street food were used by 56.5% of mothers in
the high-frequency HMR group, compared to 38.6% and 29.2% in the lower consumption groups (P < 0.01).
Children’s preference for HMR was significantly associated with maternal HMR consumption frequency (P <
0.001). The most preferred items among children were rice porridge (P < 0.05) and meat side dishes (P <
0.001).

Conclusion: Higher maternal HMR use was associated with increased acceptance by children. Mothers who
frequently used HMR exhibited more positive attitudes toward its palatability, convenience, nutritional value,
and variety. While HMR offers diverse and tasty meal options, overreliance on processed foods warrants
caution. Importantly, high HMR consumption during early childhood may influence long-term dietary behav-
jors, including continued preference for HMRs.

Keywords: convenience foods; children, preschool; mothers; food preference
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METHODS

Ethics statement

The written informed consent was obtained from all par-
ticipants and or/the guardians for the survey. The survey
procedures and protocols were approved by the Institu-
tional Review Board (KNU_IRB_2020-21).
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2. HMR2| 0|2 AlEf

HMRO| o]-§ Aejo] 3+ Aot Table 29 At} 7H59] A4}
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7159] A4 HMRO] 8 AME §=8 Us AEle=m
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38.3%, AYAARE 32.1%, oJF-& 30.6%, oA AR 20.8%,
AR 16.6% = 0= Wol ARg-stal SIth. 5= 33] o4
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Table 1. General characteristics of the participants

Variable Total (n = 337)
Mother’s age (year) 38.3+4.3
No. of family members
3orless 69 (20.5)
4 193 (57.3)
5 75 (22.2)
No. of children
1 62 (18.4)
2 213 (63.2)
over 3 62 (18.4)
Type of family
Nuclear family 314 (93.2)
Extended family 23 (6.8)
Mother's occupational status”
Professional 46 (13.7)
Office worker 45 (13.5)
Civil servant 42 (12.6)
Self-employed 29 (8.7)
Part-time 38(11.4)
Housewife 134 (40.1)
Child’s sex”
Male 180 (53.6)
Female 156 (46.4)
Subjective child’s health condition
Very weak 5(1.5)
Weak 21 (6.2)
Normal 53 (15.7)
Healthy 182 (54.0)
Very healthy 76 (22.6)

Mean + SD or n (%).
n differs for this item due to missing data.
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Table 2. Status of home meal replacements use

HMR use frequency for child meals

Variable Total (n=337)  Overthreetimesa Onetotwotimesa Underonceaweek P-value”
week (n =62) week (n = 145) (n=130)
HMR use frequency for family meals
3 or more times a week 69 (20.5) 55 (88.7) 12 (8.3) 2 (1.5) <0.001?
Once-twice times a week 159 (47.2) 6 (9.7) 131 (90.3) 22 (16.9)
Under once a month 109 (32.3) (1.6) 2(1.4) 106 (81.6)
Main use purpose of HMR?
Breakfast 0(20.8) 35.5) 37 (25.5) 11 (8.5) <0.001
Lunch 6 (16.6) 8.1) 29 (20.0) 22 (16.9) 0.107
Dinner 108 (32.1) 51.6) 52 (35.9) 24 (18.5) <0.001
Night snack 312 (92.6) 19.4) 4(2.8) 9 (6.9) <0.001
Side dishes 129 (38.3) 56.5) 66 (45.5) 28 (21.5) <0.001
Packed lunches 1(3.3) 1.6) 7(4.8) 3(2.3) 0.362
Snacks 166 (49.3) 53.2) 67 (46.2) 66 (50.8) 0.592
For travel 103 (30.6) 10 (16.1) 45 (31.0) 48 (36.9) 0.014
Reason for purchasing HMR®
No time 120 (35.6) 18 (29.0) 63 (43.5) 9 (30.0) 0.033
Convenience 263 (78.0) 53 (85.5) 120 (82.8) 0 (69.2) 0.008
Taste 5 (19.3) 12 (19.4) 32(22.1) 1(16.2) 0.463
Lack of cooking skills 3(18.7) 25.8) 28 (19.3) 19 (14.6) 0.172
Variety to choose 87 (25.8) 21 (33.9) 36 (24.8) 0(23.1) 0.261
Cheaper than cooking 0 (26.7) 20(32.3) 40 (27.6) 0(23.1) 0.385
Main place purchasing HMR®
Convenient store 17 (5.0) 6.5) 7 (4.8) 6 (4.6) 0.852
Major retail market 275 (81.6) 83.8) 121 (83.5) 102 (78.5) 0.498
Supermarket 83 (24.6) 27.4) 35(24.1) 31(23.9) 0.851
Internet 126 (37.4) 45.2) 69 (47.6) 29 (22.3) <0.001
Home shopping 29 (8.6) 11.3) 14 (9.7) 8(6.2) 0.414
Important considerations when
purchasing HMR®
Taste 268 (79.5) 80.7) 122 (84.1) 6 (73.9) 0.105
Nutrition 58 (46.9) 53.2) 76 (52.4) 9 (37.7) 0.027
Price 76 (22.6) 1(33.9) 6 (24.8) 19 (14.6) 0.008
Convenience 147 (43.6) 51.6) 6 (45.5) 49 (37.7) 0.159
Hygiene 134 (39.8) 41.9) 57 (39.3) 1(39.2) 0.928
Brand 115 (34.1) 2(35.5) 3(36.6) 0(30.8) 0.582
n (%).

HMR, home meal replacement.

YP-values were determined by Rao-Sott ¥ test for categorical variables.
?P-value was derived from y’ test for categorical variables.

FMultiple choice.

P < 0.001)0.2 A}85}= H|go] So¥oz l_{i‘(;)\;\‘:]' = 13]
ojgk HFFoME ofgPR o ARRSH= H|o] 36.9% (P =
0.014)= =A Uehstt}
HMR ¢ o]-E o5 Agog ARG 23 AFdo=z
A 34 78.0%, A17Ho] QLoIA] 35.6%, A sh= AR AH
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Z F 18] vek HF30.0%)3 = 33] o] AHF(29.0%) 5
ot A YERLTHP = 0.033). HElst7] wj&o] HMRE ¢
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(82.8%), = 13] m]gt A37(69.2%)°] v|&f| =A LelTHP =
0.008).

HMR 8 79 Aaes o5 A9oE AR 21t A4
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thP < 0.001).
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0.029), A E(21.0%, P = 0.009)F ©]-&5}+= Hl&o| =9t}
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R, SAMF 35.9%, SAT 16.9%, BHFAA 15.4% &0 & U}
Byttt SARRS 3 1-23] HF{FHo] 44.1%2 7HE &9ka(P =
0.023), SA=2 5= 33] o4 AFto] 24.2%E 7P =4 U
B THP = 0.021).

T 28 F Y XYVE SRES AAZHCE BATIE
7} 38.3%% =91, HFEINE 27.3%, SRI|E 16.3%, A7
71E 13.7% 0 & UEHHT 3 33] o4} AF oA A7

O 7 o} §9]& 9] Zo|7} YEFFI(P = 0.027), 712 = E(19.4%, P = 0.016), BA7|E(56.5%, P = 0.001), S-F7|E
510}71] Y7ot BlEE 5 33 o] A 33.9%% 5+ 1-23] (27.4%, P = 0.005)7} 5 <Hofl v =L, HFIIEx 5 1-2
A3 (24.8%) 7} 7 13] vt AFH(14.6%)°] HI3f| EATHP = 3] Aol A 35.9%= =A HEFETHP = 0.005).
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Table 3. Most frequently used home meal replacements

HMR use frequency for child meals
Variable Total (n=337)  Overthreetimesa Onetotwotimesa Underonceaweek P-value
week (n = 62) week (n = 145) (n=130)

Ready to eat”
Lunch box 18 (5.3) 6(9.7) 7 (4.8) 5(3.9) 0.228
Gimbap 129 (38.3) 31 (50.0) 55 (37.9) 43 (33.1) 0.078
Meat side dish 38 (11.3) 14 (22.6) 20 (13.8) 4(3.1) <0.001
Fish side dish 17 (5.0) 9(14.5) 6(4.1) 2(1.5) 0.001
Vegetable side dish 29 (8.6) 10 (16.1) 13 (9.0) 6 (4.6) 0.029
Salad 37 (11.0) 13 (21.0) 16 (11.0) 8(6.2) 0.009

Ready to heat”
Instant rice 121 (35.9) 19 (30.7) 64 (44.1) 38(29.2) 0.023
Instant porridge 6 (7.7) 8(12.9) 12 (8.3) 6 (4.6) 0.125
Instant soup 57 (16.9) 15 (24.2) 29 (20.0) 13 (10.0) 0.021
Cup rice 17 (5.0) 4 (6.5) 8 (5.5) 5(3.9) 0.700
Sauce for rice 2 (15.4) 15 (24.2) 23 (15.9) 14 (10.8) 0.054
Dumplings 237 (70.3) 42 (67.7) 109 (75.2) 86 (66.2) 0.233

Food to eat after simple cooking”
Casserole cooking kit 6 (13.7) 12 (19.4) 25 (17.2) 9 (6.9) 0.016
Flour-based snack kit 129 (38.3) 35 (56.5) 56 (38.6) 38(29.2) 0.001
Meat cooking kit 5(16.3) 17 (27.4) 6 (17.9) 12 (9.2) 0.005
Noodle cooking kit 2(27.3) 16 (25.8) 52 (35.9) 24 (18.5) 0.005
Sauce for casserole 0(11.9) 7 (11.3) 21 (14.5) 12 (9.2) 0.400
Sauce for glazed dishes 5(4.5) 3(4.8) 8 (5.5) 4(3.1) 0.611

n (%).

HMR, home meal replacement.
P-values were determined by Rao-Sott )(2 test for categorical variables.
“Multiple choice.

https://doi.org/10.5720/kjcn.2025.00066
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Table 4. Mothers’ attitude towards using home meal replacements

HMR use frequency for child meals

Variable Total (n=337)  Overthreetimesa Onetotwotimesa Underonceaweek P-value
week (n = 62) week (n = 145) (n=130)

HMRs are tastier than my cooking” 32+0.9 3.4 +0.8> 3.3+0.8° 3.0+09° 0.002

| like to use HMR to shorten the 34+10 3.7+0.9° 3.5+0.9° 3.0+1.0° <0.001
cooking time, and | prefer to use
that time for my child”

HMRs play an important role for my 23+0.9 2.7+0.8° 23+0.8° 21+0.8° <0.001
family’s nutrition intake®

Eating HMRs is more desirable than 2.6+0.8 2.9+0.8° 25+0.8° 25+0.8° 0.006
dining out”

If my child enjoys HMRs, | will prepare 28+1.0 3.6+0.9° 29+10° 24+1.0° <0.001
nutritious food using HMRs"

HMRs allows my child to experience 2.8+0.9 3.2+09° 29+0.9° 2.6+0.9° <0.001
various food”

Use of HMRs is not option but 3.2+09 3.6 +0.6° 3.4+0.9° 2.8+0.9° <0.001
essential in the busy modern life”

HMRs are not good for nutrition® 3.0+0.8 3.2+0.7 3.1+£0.8 29+0.8 0.156

For my family health, | will try not to 2.6+0.9 3.0+0.9° 2.7+0.8° 2.2+0.9° <0.001
use HMRs if possible®

Total” 25.8+5.2 29.0 +4.2° 26.5 +4.7° 23.4+5.0° <0.001

Mean + SD.

HMR, home meal replacement.

P-values were from ANOVA, and different letters represent statistical differences determined by the Duncan post-hoc test.
“Measured using a 5-point Likert scale from “strongly disagree” (scored 1) to “strongly agree” (scored 5).

2
3]
4

3. 0{HL|2| HMR 0| 80]| 25t Ej=
oMY 9] HMR o]-&of I3t = Table 49} Tt} HMRO]
q]?l— rg_‘"r_{- EHE ;G/\L 4514 u]-;<40ﬂ 25. 8;(4 oz HE o]x]—_/] A
34 BEg Ueyon F 33 ol AT 29.09, F 1-29]
A2 2659, 7 13) o]5k 4T 23,4902 fof A A4
oA} HMRE] o]& ¥lE7} =& ZUSE HMRO| tjste] 24
A Heg 2hs AoR YETHP < 0.001). AlRg=Es 4
589, HMRS W7} A% 2ejst SAuc} gho] giek (P =
0.002), ‘HMRZ AMgate] 2ot A7 £0]T 1 A7
ofo]Z 9J5] AHE3HE o] B EF (P < 0.001), HMRE &
2] 7hzo] JopAlel Fag 4TS sk ek (P < 0.001),
‘HMRZ ¥3= Zio] 24| Ht} vig&]sitt (P = 0.006), oFo]7}
HMR 3 iciil (1848 ol 8314 971 Sl 48 &

HBHATE (P < 0.001), ‘HMRL $-2] ofo]o]A] t thafat S4]
= ﬁ%“‘?;_ A A (P <o. 001) WHE Fj o] A HMR

of ARg-L AElo] ofd BolT (P < 0.001), 7HEe] AFS
ol 7k sh HMRE AH8ok) QAT (P < 000)9] Yol
A % 33] o HFTo| 7 18] v]gt HHzof ¥9) L W4
£ By
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'a-c means with different alphabets in each row are significantly different at a = 0.05 as determined by Duncan’s test (a > b > c).
'"Measured using a 5-point Likert scale from “strongly disagree” (scored 5) to “strongly agree” (scored 1).
'Nine items were used to assess mother’s attitude towards using HVIR.

4. X2 HMR dFofl st MST

ot 214 2] HMR AdH ] tigh AS = A ATH= Table 59}
Zt} A7 HMRE HE 2& oloteA| o digh d&o] A
Ao g ‘HEo|rfal= SO 59 6% 7} =Qron, ‘™
oF 27.3%, ‘1A gt 13.1%9 Hl&-S Bt 5 33] o4
A#H 7oA ‘HMRES Wi AL Zolslty = v]Lo] 37.1%% &=
1-23] H335(26.2%)7F 5 13] w9k A F2(23.8%) Kt £-2]%]
0 & A UethP < 0.001).

A7t FotsiA] Z 9= HMRE s Aoz AR
A3, AHo T WEF 59 4%F P Eokon SHuEG

30.0%, 71€} 23.2%, LR NE 15.7%, S22 14.2% 402 1}
ettt whE59] B F 33 ol I o] 22.6%=2 F 1-2
3] AHE 15.2%9F = 18] vt AFHE 9.2%E 0t =P =
0.043), SFHEE GA| = 33] o] HF o] 48.4%E 5+ 1-23]
AFIE 31.0%, 5 13] vet AFE 20.0%°0 B8 =A e
THP < 0.001).
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Table 5. Children’s overall preference for home meal replacements

HMR use frequency for child meals

Variable Total (n=337)  Overthreetimesa Onetotwotimesa Underonceaweek P-value
week (n = 62) week (n = 145) (n=130)

Child’s preference for HMR <0.001"
Not preferred 44 (13.1) 5(8.1) 9 (6.2) 30(23.1)
Neutral 201 (59.6) 34 (54.8) 98 (67.6) 69 (53.1)
Preferred 92 (27.3) 23(37.1) 38(26.2) 31(23.8)

Child’s preferred type of HMR?
Rice, porridges 8 (14.2) .6) 22 (15.2) 12 (9.2) 0.043
Soup, casseroles 3 (15.7) 2. 6) 25 (17.2) 14 (10.8) 0.088
Meat side dish 101 (30.0) 8. 4) 45 (31.0) 26 (20.0) <0.001
Vegetable side dish 16 (4.8) .8) 7 (4.8) 6 (4.6) 0.996
Salad 3(3.9) 8. 1) 4 (2.8) 4(3.1) 0.162
Dumplings 200 (59 4) 59.7) 81 (55.9) 82 (63.1) 0.477
Others 8(23.2) 24.2) 36 (24.8) 27 (20.8) 0.711

n (%).

HMR, home meal replacement.

Pvalues were determined by Rao-Sott x° test for categorical variables.
YP-value was derived from x test for categorical variables.

IMultiple choice.

DISCUSSION

AE7HE71e) B, 7Y AA8ZoIA 9 Holgt 24, F=Lt
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¥, ot 59 2]l o5t Ao = yERyTt
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Limitations
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This corrects the article “Effects of a multi-component program based on par-
tially hydrolyzed guar gum (Sunfiber") on glycemic control in South Korea: a sin-
gle-arm, pre-post comparison pilot clinical trial” in volume 30 on page 40.

To The Editor,

We have identified an error in the published article titled “Effects of a multi-com-
ponent program based on partially hydrolyzed guar gum (Sunfiber”) on glycemic
control in South Korea: a single-arm, pre-post comparison pilot clinical trial”
Korean Journal of Community Nutrition 2025;30(1):40-52. DOL: https://doi.
org/10.5720/kjcn.2024.00276; eISSN 2951-3146.

We found that one of the subpanels in Fig. 3A and Fig. 3B were inadvertently
switched in the published version of the article. Specifically, the HbAlc (%) graph
(originally intended for Fig. 3B) was mistakenly placed in Fig. 3A, and the FPG
(mg/dL) graph (originally intended for Fig. 3A) was mistakenly placed in Fig. 3B.
The titles of Figs 3A and 3B remained correct, but one of the graphs under each
figure was mismatched.

We sincerely apologize for this oversight and any confusion it may have caused.
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Effects of Sunfiber® on glycemic control

Before correction

- Fig. 3A: One panel incorrectly showed HbAlc (%) instead of FPG (mg/dL).
- Fig. 3B: One panel incorrectly showed FPG (mg/dL) instead of HbAlc (%).

Q Fasting Plasma Glucose (FPG)

84
7
6
g 5
O
T 3
.
11
0
Pre Post
Total (n = 28)

e Glycated Hemoglobin (HbA1c)

*

140
120 7
100 7
80 7
60
40
20 A
0

FPG (mg/dL)

Pre Post

Total (n = 28)

After correction

FPG (mg/dL)

HbALc (%)

140 4
120
100 7
80
60 |
40
20 -

6
4

1
oA

*

]

[l

Pre Post ‘

Pre Post
Low compliance group

(n=11)

High compliance group
(n=17)

*

—

Post
Low compliance group

Pre Post Pre
(n=11)

High compliance group
(n=17)

- Fig. 3A: Both panels now correctly show Fasting Plasma Glucose (FPG) results.
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Instructions for authors

1. GENERAL INFORMATION

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

2. AUTHORS’ QUALIFICATIONS

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

3. TYPES OF MANUSCRIPTS

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

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

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

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

4. RESEARCH AND PUBLICATION ETHICS

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

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

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

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

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

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

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

5. CONSIDERATION OF SEX/GENDER

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

« Sex and gender should be described separately and
correctly.

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

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

6. SUBMISSION

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

7. PEER REVIEW

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

8. MANUSCRIPT PREPARATION

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

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

search notes, and educational materials)

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

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

¢ The names and affiliations, positions of all authors

ii

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

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

<Example>

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

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

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

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

“Student, 00 High School, Daegu, Korea

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

<Example>
Kil-dong Hong
...... (address)

Tel: +82-2-749-0747
Fax: +82-2-749-0746

Email: kjicn45@koscom.or.kr

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

<Example>
Kil-Dong Hong https://orcid.org/****-sxxx_sxxx_xxxx

https://kjcn.org
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¢ Funding
When there is no funding associated with the manu-
script, “None” should be stated.

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

3) Arrangement of research articles: Each manuscript

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

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

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

<Example>

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

<Example>

Obtainment of informed consent was exempted by the institu-
tional review board.

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

<Example>

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

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

« Conflict of Interest

<Example>

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

<Example>

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

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

<Example>
We thank the physicians who performed the sample collection.

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

<Example>

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

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

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

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

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

iii
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and keywords are separated by a semicolon (;).

6) Abbreviations: All abbreviations must be defined in

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

7) Numbers and measurements: Numbers should be

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

8) References

iv

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

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

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

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

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

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

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

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

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

(1) Journal articles
(D Published journal articles

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

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

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

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

(2) Forthcoming journal articles

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

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

(2) Books
(D Entire books

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

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

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

(2 Book chapter

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

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

nancy and lactation. In: Bailey LB, editor. Folate in Health and
Disease. 2nd ed. CRC press; 2010.p. 111-131.

https://kjcn.org
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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.
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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.
orkr/

(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
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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

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.



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

https://kjcn.org viii



12. Organizing Principles of the Committee

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

13. Report and Receipt of the Scientific Misconduct

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

14. Authority for Verification and Recommendation of the Committee

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

15. Verification Process of the Committee

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

16. Assurance of Opportunity to Be Heard

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

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

18. Disciplinary Procedures and Content

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

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

Revised in October 15, 2024

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

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

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