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Objectives: This study aimed to investigate and compare factors associated with malnutri-
tion according to the presence or absence of dementia in community-dwelling elderly peo-
ple.

Methods: Needs assessment data from 311 long-term care insurance (LTCI) recipients
(dementia group 203; non-dementia group 108) that participated in the second pilot pro-
gram of the integrated care model in community care settings under the Korean LTCI sys-
tem were used. Descriptive statistical analysis, independent t-test or Fisher's exact test
were conducted on the sociodemographic characteristics, health and functional status,
and nutritional status of the dementia and non-dementia groups. Logistic regression anal-
ysis was conducted to identify factors associated with malnutrition in the dementia and
non-dementia groups.

Results: Malnutrition occurred in 33.5% and 26.9% of participants in the dementia and
non-dementia groups, respectively. In the dementia group, living with family rather than
living alone (odds ratio [OR]: 3.81; 95% confidence interval [Cl]: 1.50-9.66; P = 0.031),
increase in Korean Activities of Daily Living (K-ADL) score (OR: 1.35; 95% CI: 1.17-1.55; P
< 0.001), and increase in the Neuropsychiatric Inventory-Questionnaire score (OR: 1.02;
95% Cl: 1.01-1.03; P = 0.005) were associated with a higher risk of malnutrition. In the
non-dementia group, the risk of malnutrition increased as the K-ADL score increased (OR:
1.20; 95% CI: 1.04-1.39; P = 0.011) and in the depressed group (OR: 2.84; 95% ClI:
1.04-7.74; P=0.042).

Conclusion: The study results confirmed the necessity of nutritional management for com-
munity-dwelling LTCI recipients. When developing a nutritional management program,
considering the differences in factors related to malnutrition between the dementia and
non-dementia groups is important. This study proposes policies for improving the LTCI sys-
tem in terms of nutritional management and the utilization of community resources.

Keywords: malnutrition; long-term care; dementia; aged

359


http://orcid.org/0000-0001-8674-2694
http://orcid.org/0000-0002-7308-0692
http://orcid.org/0000-0002-7257-4383
http://orcid.org/0000-0001-5526-9048

Jinhee Kwon, et al.

INTRODUCTION

The rapid aging of the population significantly affects
the prevalence of dementia. The prevalence of demen-
tia has increased from 8.4% in 2008 [1] to 10.4% by the
end of 2021 [2]. Malnutrition is one of the most serious
health issues among older adults with dementia as it
affects their physical and mental health and can even be
a major cause of mortality [3, 4]. Additionally, dementia
impairs the ability to perform essential tasks required
for food intake, leading to eating behavior disorders,
such as refusal to open the mouth, spitting out food, or
inability to swallow [5]. Different malnutrition patterns
have been observed with dementia progression. In the
early stages, weight loss and reduced food intake are
common; however, as dementia symptoms progress,
various problems related to food intake emerge, such
as increased or decreased food intake, changes in meal
frequency, and alterations in dietary habits [6].
Numerous studies have reported malnutrition among
older adults with dementia. Most studies have exam-
ined the prevalence of malnutrition and related factors
in older adults with dementia residing in nursing homes
or long-term care facilities [3, 6-9]. In a study by Meijers
et al. [7] of 75,399 care home residents aged 65 years
and older, the proportion of malnutrition in the demen-
tia group was significantly higher (20.5%) than that in
the non-dementia group (15.2%). Korean studies on
malnutrition among older adults with dementia receiv-
ing long-term care have largely focused on those living
in institutional settings. According to Hyun & Oh (3],
among 140 elderly individuals with dementia residing
in three nursing facilities in Chungnam, the proportion
of high-risk malnutrition was high at 60.0% (84 individ-
uals), which was related to sex, long-term care grade,
physical function, eating behavior disorders, and cogni-
tive function. Bae et al. [6] confirmed that older women
with dementia in long-term care facilities in Incheon
had significantly lower intake levels of key nutrients, in-
cluding energy, carbohydrates, fats, and proteins, than
those in older women with dementia who used day and
night care facilities. This emphasizes the need for sys-
tematic nutritional management in welfare facilities for
older adults. Thus, most studies on malnutrition in old-
er adults with dementia receiving long-term care have
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been conducted in institutional settings, with relatively
little research on those residing in the community.

According to the 2022 Long-Term Care Survey, among
4,423 long-term care insurance (LTCI) beneficiaries,
54.4% had dementia [10]. Examining the proportion of
dementia across different types of LTCI services, 82.1%
of nursing home residents, 80.7% of residents in shared
living homes, 71.2% of day and night care users, and
42.0% of home-visit care users reported having demen-
tia. Although the dementia rate among LTCI recipients
residing in the community is lower than that in nursing
homes, it remains high at 42.0% to 71.2%, underscor-
ing the need for attention to their nutritional and meal
management [10].

Recently, many countries of the Organization for
Economic Co-operation and Development have im-
plemented community-based care models to enable
individuals with dementia to live independently within
their communities for as long as possible [11]. These
models help older adults with dementia to remain in
their homes and maintain social relationships through
community interactions. Various countries have set
policy directions to promote community care and delay
institutionalization in those with dementia. Korea’s 4th
Comprehensive Plan for Dementia Management (2021~
2025) also emphasizes enabling patients with dementia
to remain comfortable in familiar surroundings, with
various initiatives introduced to support this objective
[12]. To support older adults with dementia receiving
long-term care while living at home, maintaining their
health and functional status is essential.

Nutritional issues are an important factor affecting the
quality of life, not only for older adults with dementia
but also for those without dementia receiving long-term
care [13, 14]. Studies examining the nutritional status of
LTCI recipients residing in the community demonstrate
that malnutrition prevalence varies from 16.7% to 45.3%
[15, 16]. Given these findings, to support aging in place
for elderly individuals receiving long-term care, policies
need to be developed to help them maintain a proper
nutritional status. As older adults with and without de-
mentia differ in their communication ability, cognitive
function, and behavioral issues [17], it is necessary to
examine the factors associated with malnutrition status
in each group to develop effective nutrition manage-

https://doi.org/10.5720/kjcn.2024.00013
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ment policies.

This study aimed to explore factors associated with
malnutrition in community-dwelling older adults with
and without dementia who receive long-term care.
These findings provide a basis for developing nutrition
management policies tailored to LTCI beneficiaries liv-
ing at home.

The specific research objectives are as follows: First,
we aimed to identify the nutritional status of commu-
nity-dwelling older adults with and without dementia
who were LTCI recipients according to their sociode-
mographic characteristics, health, and functional status.
Second, we aimed to identify the factors related to mal-
nutrition in these groups.

METHODS

Ethics statement

Written informed consent was obtained from all partici-
pants. The study protocol was approved by the Institutional
Review Board of National Health Insurance Services (ap-
proval number: 3-2021-HR-06-054).

1. Study design

This cross-sectional descriptive and analytical study
aimed to identify nutritional status based on sociode-
mographic characteristics and health and functional
status, including identifying factors related to malnutri-
tion in older adults with and without dementia receiv-
ing long-term care in community settings. This study
was in accordance with the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
reporting guidelines (https://www.strobe-statement.
org/).

2. Study subjects and period

The study subjects were all home care beneficiaries who
applied for integrated home care services from October
2021 to December 15, 2021 and completed a compre-
hensive needs assessment at 11 institutions participat-
ing in the Integrated Home Care Service Pilot Project
II using convenience sampling. Eleven institutions are
located in Seoul, Gyeonggi-do, Gangwon-do, Gyeo-
ngsangnam-do, Gyeongsangbuk-do, Busan, Jeju-do,
Chungcheongnam-do, and Jeollabuk-do. A total of 314

https://doi.org/10.5720/kjcn.2024.00013

home care beneficiaries completed a needs assessment
at each institution. Of these, 311 were included in the
final analysis, after excluding three participants whose
height and weight could not be measured because they
were bedridden. Of the 311 participants, there were 203
older adults with dementia, and 108 had no dementia.

3. Data collection

This study used data from the “Evaluation of the inte-
grated care model in community care settings under
Korean long term care insurance system” [18]. Case
managers (social workers or nurses) participating in
integrated home care agencies conducted the survey
using needs assessment records. The surveys were con-
ducted through one-on-one interviews either at home
or at an agency. The survey period was from October 1,
2021 to February 4, 2022.

4. Survey instruments

The survey instrument used was a needs assessment
record for the comprehensive evaluation of home care
beneficiaries collected in the “Evaluation of the inte-
grated care model in community care settings under
Korean long term care insurance system” [18]. In this
study, the variables used are as follows: Dementia sta-
tus was defined as responding “yes” to dementia in the
disease characteristics domain of the needs assessment
record under the item for diseases or symptoms lasting
3 months or longer.

The general characteristic variables included sex, age,
long-term care grade, education level, household type,
comorbidities, daily living patterns, and falls. Sex was
coded as “male = 0,” “female = 1,” and age was catego-
rized as “under 75 =0,” “75 to under 85 =1,” “85 and over
=2! Long-term care grade was categorized as “grade 1-2
=1, “grade 3 = 2, “grade 4 = 3, “grade 5 = 4, and edu-
cation level was categorized as “less than elementary
school graduation = 0, “elementary school graduation
to less than middle school graduation = 1,” “middle
school graduation to less than high school graduation
=2, “high school graduation or higher = 3”” Household
type was categorized as “living with family (living with
children or other family members) = 1,” “elderly couple
(living with spouse) = 2,” “living alone = 3" Comorbid-
ities such as stroke (cerebral infarction), Parkinson’s
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disease, depression, hypertension, and diabetes were
coded as “absent = 0,” “present = 1.” Daily living patterns
were categorized as “spends most of the day in bed or
lying down = 1,” “spends most of the day sitting = 2,” and
“lives while engaging in appropriate activities = 3.” Fall
experience in the past 3 months was coded as “no = 0”
and “yes=1"

Nutritional status was assessed using the Mini-Nutri-
tional Assessment (MNA) score. The Korean version of
the MNA, developed by the Swiss Nestlé Research In-
stitute and the University Hospital of Tours, France, was
translated by Lee [19]. The MNA consists of 18 items on
physical measurements and dietary habits, with a score
range of 0-33 points. Nutritional status was classified as
malnourished for scores below 17, at risk of malnutri-
tion for scores 17-23.5, and normal nutritional status for
scores 24 and above. In this study, the analysis was con-
ducted by dividing into two groups: “normal + at risk of
malnutrition” and “malnourished”

Functional status variables included Korean Activities
of Daily Living (K-ADL), Korean Instrumental Activities
of Daily Living (K-IADL), Korean Mini Mental State
Examination-2 (K-MMSE-2), Short Form of Geriatric
Depression Scale-Korean version (SGDS-K), and Neu-
ropsychiatric Inventory-Questionnaire (NPI-Q) scores.
The K-ADL tool developed by Won et al. [20] measures
seven items, including dressing, face washing, bathing,
eating, transferring, toileting, and continence, on a
scale from “completely independent = 1 point” to “com-
pletely dependent = 3 points.” The score range was 7-21
points, with higher scores indicating a lower functional
status. The Cronbach’s a coefficient of the tool at the
time of development was 0.937, and in this study, it was
0.901. The K-IADL tool, developed by Won et al. [21],
consists of 10 items. Seven items, including grooming,
housework, meal preparation, laundry, short-distance
outings, money management, and taking medication,
were measured on a scale from “completely indepen-
dent = 1 point” to “completely dependent = 3 points.”
Three items, including using transportation, shopping,
and using the telephone, had an additional 4-point
scale of “cannot do at all = 4 points.” For four items,
including housework, meal preparation, laundry, and
money management, zero points were given for “does
not perform.” The score range is 6-33 points, with
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higher scores indicating a higher dependence on daily
living. The Cronbach’s a coefficient of the tool at the
time of development was 0.935, and in this study, it
was 0.916. The K-MMSE-2 developed by Kang et al. [22]
was used, utilizing a standard test form (blue form).
The test items consisted of three items for memory reg-
istration: five for temporal orientation, five for spatial
orientation, three for memory recall, five for attention
and calculation, five for language, and one for drawing,
with a score range of 0-30 points. Lower scores indi-
cated decreased cognitive function. The Cronbach’s
coefficient of the tool at the time of development was
0.680, and in this study, it was 0.923. The SGDS-K used
by Cho et al. [23] includes 15 questions on emotional
discomfort, negative thoughts, physical weakness, cog-
nitive dysfunction, and decreased social interest and
activity. Each item was measured as “yes = 1 point,”
“no = 0 point,” with a score range of 0-15 points. Higher
scores indicate more severe depressive symptoms. In
this study, scores were categorized as “normal” for < 6
points and “depressive symptoms present” for 6 points
or more [24]. The Cronbach’s a coefficient of the tool at
the time of development was 0.890, and in this study,
it was 0.909. The NPI-Q developed by Kaufer et al. [25]
and translated into Korean by the Korean Association
for Geriatric Psychiatry [26] was used in this study. The
NPI-Q surveys the severity of symptoms and family
burden of 12 neuropsychiatric behaviors over the past
month, targeting families of patients with dementia. For
each neuropsychiatric behavior, severity was measured
as “no severity = 0 points,” “mild = 1 point,” “moderate
= 2 points,” and “severe = 3 points,” and burden was
measured on a 5-point scale from “very mild = 1 point”
to “very severe = 5 points.” The total score was calculat-
ed by multiplying the severity and burden with a score
range of 0-180 points. Higher scores indicated more
severe neuropsychiatric behaviors. The Cronbach’s a
coefficient was 0.884.

Health status variables included the number of med-
ications taken, number of nursing treatments, medical
use in the past 3 months, and subjective health status.
The number of medications taken was the total num-
ber of medications (prescription and over-the-counter
drugs) taken in the past 3 days, excluding medications
taken without a doctor’s prescription. The number of

https://doi.org/10.5720/kjcn.2024.00013
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nursing treatments was calculated by assigning “not
provided = 0” and “provided = 1” for 12 items, including
tracheostomy care, suctioning, oxygen therapy, pres-
sure ulcer care, tube feeding, pain management, uri-
nary management, ostomy care, dialysis care, diabetic
foot care, enema, and insulin therapy [27]. In the past 3
months, medical use was assessed by whether the par-
ticipant had experienced an acute hospital admission,
emergency room visit, outpatient clinic visit, or family
member visit on behalf of the participant. The frequen-
cy was categorized as “not used = 0” if the frequency
was 0 and “used = 1” if the frequency was 1 or more.
Subjective health status was surveyed on a 5-point scale
from “very good = 1” to “very poor = 5” and categorized

” u

as “good (very good + good),” “moderate,” and “poor

(poor + very poor)” [28].

5. Statistical analysis

First, a descriptive statistical analysis was conducted to
evaluate the frequency, percentage, mean, and standard
deviation to understand the socio-demographic charac-
teristics, health, functional status, and nutritional status
of the study participants. Second, independent ¢-tests
or Fisher’s exact tests were conducted to determine
differences in nutritional status according to general
characteristics, health, and functional status. Third, to
identify factors related to malnutrition in both groups of
older adults with and without dementia, logistic regres-
sion analysis was performed by assigning “0” for normal
or at risk of malnutrition and “1” for malnourishment.
Variables that showed a statistically significant relation-
ship with nutritional status in the univariate analysis of
socio-demographic, health, and functional status char-
acteristics for each group of older adults with and with-
out dementia were selected using the stepwise method.
The independent variables used in the final analysis
model included the household type; living pattern;
K-ADL, SGDS-K, and NPI-Q for the dementia group;
and K-ADL, SGDS-K, and K-MMSE-2 for the non-de-
mentia group. Sex and age were adjusted for in the final
analyses. Statistical analyses were conducted using SAS
9.4 (SAS Institute).

https://doi.org/10.5720/kjcn.2024.00013

RESULTS

1. General characteristics and nutritional status

This study analyzed the nutritional status of 311 partic-
ipants categorized into older adults with dementia (n =
203) and without dementia (n = 108) (Table 1). Among
those with dementia, 6.9% had a good nutritional status,
59.6% were at risk of malnutrition, and 33.5% were mal-
nourished. Among those without dementia, 15.7% had
good nutritional status, 57.4% were at risk of malnutri-
tion, and 26.9% were malnourished.

The prevalence of malnutrition was higher among fe-
male in both groups (38.6% in those with dementia and
28.1% in those without dementia); however, this differ-
ence was only statistically significant in the dementia
group (P = 0.006). Regarding age, the highest malnu-
trition rate (34.9%) was observed in the 75-84 year age
group for those with dementia, while for those without
dementia, it was the highest in the 85+ year age group
(P=0.025, P =0.044). In both groups, malnutrition rates
increased with higher long-term care grades (P < 0.001
and P = 0.001, respectively). Education levels demon-
strated different patterns; among those with dementia,
the highest malnutrition rate (41.9%) was in those with
less than elementary school education (P = 0.038),
whereas for those without dementia, it was the highest
(30.8%) among middle school graduates (P = 0.005).

In terms of family structure, those living with their fam-
ilies had the highest malnutrition rates in both groups
(47.9% and 28.1%, respectively); however, this was statis-
tically significant only in the dementia group (P = 0.001).
Living style was significant only for the dementia group,
with those spending most of the day in bed showing
higher malnutrition rates (54.1%; P < 0.001). Falls in the
past 3 months were associated with higher malnutrition
rates (48.4%) in the dementia group (P = 0.028).

2. Health, functional status, and nutritional status

Analysis of health and functional status (Table 2) indi-
cated that both groups had significantly higher K-ADL
scores (indicating lower functionality) in the malnour-
ished group than in those with a good nutritional status
or those at risk of malnutrition (P < 0.001 for the de-
mentia group, P = 0.005 for the non-dementia group).
Similar patterns were noted for the K-TADL scores (P <

363



Jinhee Kwon, et al.

Table 1. Nutritional status by general characteristics of the study participants

Dementia (n = 203) Non-dementia (n = 108)
: 2 2
Variable ,\;(t)rrrirs]ﬁlg‘r Malnutrition X Palue ,\ajn(t)rrrigﬁlo?‘r Malnutrition Palue
malnutrition malnutrition
Total 135 (66.5) 68 (33.5) - - 79(73.1) 29 (26.9) - -
Sex 5.98 0.006 0.39 0.194
Male 46 (79.2) 12 (20.7) 15 (78.9) 4(21.1)
Female 89 (61.4) 56 (38.6) 64 (71.9) 25 (28.1)
Age (year) - 0.025" . 0.044"
<75 9(75.0) 3(25.0) 8(80.0) 2(20.0)
75-84 54 (65.1) 29 (34.9) 33(75.0) 11 (25.0)
> 85 72 (66.7) 36 (33.3) 38(70.4) 16 (29.6)
Long-term care grade 2718 <0.001 - 0.001"
Grades 1-2 1(9.1) 10 (90.9) 1(25.0) 3(75.0)
Grade 3 27 (56.3) 21 (43.8) 26 (65.0) 14 (35.0
Grade 4 64 (68.1) 30 (31.9) 47 (79.7) 12 (20.3
Grade 5 43 (86.0) 7 (14.0) 5 (100) 0(0.0)
Education 8.42 0.038 - 0.005"
Less than elementary school 61 (58.1) 44 (41.9) 41 (69.5) 18 (30.5)
graduation
Elementary school graduation 43 (79.6) 11 (20.4) 22 (84.6) 4 (15.4)
Middle school graduation 11 (78.6) 3(21.4) 9 (69.2) 4 (30.8)
More than high school graduation 20 (66.7) 10 (33.3) 7 (70.0) 3(30.0)
Family structure 13.54 0.001 0.24 0.887
Living with family 37 (52.1) 34 (47.9) 23(71.9) 9(28.1)
Living with a spouse only 33 (64.7) 18 (35.3) 17 (77.3) 5(22.7)
Living alone 65 (80.2) 16 (19.8) 39 (72.2) 15 (27.8)
Disease
Stroke (paralysis, cerebral 0.12 0.139 1.63 0.098
infarction)
Yes 25 (64.1) 14 (35.9) 20(83.3) 4 (16.7)
No 110 (67.1) 54 (32.9) 59 (70.2) 25 (29.8)
Parkinson’s disease 0.62 0.176 - 0.256"
Yes 11 (61.1) 7 (38.9) 10 (76.9) 3(23.1)
No 124 (67.0) 61 (33.0) 69 (72.6) 26 (27.4)
High blood pressure 0.31 0.102 6.86 0.006
Yes 77 (68.1) 36 (31.9) 49 (83.1) 10 (17.0)
No 58 (64.4) 32 (35.6) 29 (60.4) 19 (39.6)
Diabetes 0.81 0.091 0.67 0.195
Yes 30 (61.2) 19 (38.8) 17 (70.8) 7(29.2)
No 105 (68.2) 49 (31.8) 61 (73.5) 22 (26.5)
Style of living 33.22 <0.001 3.45 0.178
Spending nearly all day in bed 28 (45.9) 33(54.1) 19 (67.9) 9(32.1)
Spending many hours a day 52 (62.7) 31(37.4) 35 (68.6) 16 (31.4)
sitting on a chair
Spending a day doing daily 55 (94.8) 3(5.2) 25 (86.2) 4(13.8)
activities
Falls in the past 3 months 3.64 0.028 0.05 0.203
Yes 16 (51.6) 15 (48.4) 18 (75.0) 6 (25.0)
No 119 (69.2) 53(30.8) 61 (72.6) 23(27.4)
n (%).
YFisher’s exact test.
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Table 2. Nutritional status by health and functional status of the study participants

Dementia (n = 203)

Normal or

Non-dementia (n = 108)

Variable f » X/t Pwvalue  Normalor » X/t P-value
at risk of Malnutrition at risk of Malnutrition
malnutrition malnutrition
Physical function
K-ADL 11.8 £ 3.0 156+31 -858 <0.001 11.2+3.3 13.7+4.41 -3.00 0.005
K-IADL 20.5+5.1 252+53 -6.12 <0.001 19.3+46 216+5.4 -2.17 0.032
Depression 6.71 0.005 8.91 0.002
> 6 points (feeling depressed) 37 (54.4) 31 (45.6) 29 (59.2) 20 (40.8)
< 6 points (normal) 98 (72.6) 37 (27.4) 50 (84.7) 9 (15.3)
K-MMSE-2" 15.7 £ 6.2 12.1+5.7 3.66 0.001 20.4+5.9 16.8+6.2 2.73 0.008
NPI-Q 16.8+235 3491349 -3.86 0.001 - - - -
No. of medications 53+3.6 54+3.6 -0.22 0.830 5.1+36 49+53 0.20 0.845
No. of nursing treatments” 09+0.6 11+0.8 -2.01 0.047 09+04 1.3+0.8 -2.30 0.028
Medical use in the past 3 months
Acute hospital admission 0.102” - 0.319”
Yes 4 (44.4) 5 (55.6) 4 (66.7) 2(33.3)
No 131 (67.5) 63 (32.5) 75 (73.5) 27 (26.5)
Emergency room visit 0.040? - 0.233?
Yes 1(20.0) 4 (80.0) 2(50.0) 2 (50.0)
No 134 (67.7) 64 (32.3) 77 (74.0) 27 (26.0)
Out-patient clinic visit 0.03 0.863 2.15 0.143
Yes 89 (66.9) 44 (33.1) 53 (77.9) 15 (22.1)
No 46 (65.7) 24 (34.3) 26 (84.4) 14 (35.0)
Instead of the recipients, 0.16 0.691 2.92 0.088
family members’ out-patient
clinic visit
Yes 40 (64.5) 22 (35.5) 27 (84.4) 5(15.6)
No 95 (67.4) 46 (32.6) 52 (68.4) 24 (31.6)
Subjective health status® 17.88 0.001 5.69 0.058
Good 29 (96.7) 1(3.3) 11 (91.7) 1(8.3)
Average 49 (70.0) 21 (30.0) 23(79.3) 6 (20.7)
Bad 27 (51.9) 25 (48.1) 34 (61.8) 21(38.2)
n (%) or Mean + SD.

K-ADL, Korean Activities of Daily Living; K-IADL, Korean Instrumental Activities of Daily Living; K-MMSE-2, Korean Mini Mental State Examination-2;

NPI-Q, Neuropsychiatric Inventory-Questionnaire.
YExclude nonresponse 22 persons (n = 289).
?Fisher’s exact test.

IExclude nonresponse 1 person (n = 310).

0.001, P =0.032). Depression (SGDS-K score > 6) was as-
sociated with higher malnutrition rates in both groups (P
=0.005, P=0.002).

Cognitive function (K-MMSE-2) scores were signifi-
cantly lower in the malnourished subgroup of both
groups (P = 0.001 and P = 0.008, respectively). Neuro-
psychiatric symptoms (NPI-Q) were significantly higher
in the malnourished subgroup, but only in those with
dementia (P =0.001).
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In the past 2 weeks, the number of nursing interven-
tions was significantly higher in the malnourished sub-
groups in both groups (P = 0.047, P = 0.028). Emergency
room visits in the past 3 months were associated with
nutritional status only in the dementia group (P = 0.040).
Subjective health status was significantly related to nu-
tritional status only in the dementia group (P = 0.001),
with poorer perceived health associated with higher
malnutrition rates.

365



Jinhee Kwon, et al.

3. Factors associated with malnutrition in community-
dwelling older adults with and without dementia
Logistic regression model (Table 3) indicated that family
structure, K-ADL, and NPI-Q scores were significantly
associated with malnutrition in older adults with de-
mentia. Those living with family were 3.81 times more
likely to be malnourished than those living alone (P =
0.031). Each point increase in the K-ADL score was as-
sociated with a 1.35 times higher risk of malnutrition (P
<0.001), and each point increase in the NPI-Q score was
associated with a 1.02 times higher risk of malnutrition
(P = 0.005). For older adults without dementia, K-ADL
and SGDS-K scores were significant factors. Each point
increase in the K-ADL score was associated with a 1.20
times higher risk of malnutrition (P = 0.011). Those with
depression (SGDS-K score > 6) were 2.84 times more
likely to be malnourished than those without depres-
sion (P =0.042).

DISCUSSION

This study aimed to examine the nutritional status and
associated factors among community-dwelling older
adults with and without dementia who are recipients of
LTCI to provide foundational data for developing nutri-
tional management policies for home care recipients.

The study findings revealed that 33.5% of elderly indi-
viduals with dementia and 26.9% of those without de-
mentia who received long-term care in community set-
tings were malnourished. While the paucity of domestic
research reporting malnutrition rates based on demen-
tia status renders comparative discussions challenging,
our findings and those of other studies underscore the
critical need for nutritional management among long-
term care recipients residing in communities. Yoon et
al. [16] reported that 43.5% of long-term care recipients
using home visit services were malnourished. Bang &
Kim [29] found that the average Nutrition Quotient for
the Elderly score for individuals with mild dementia
using day care centers was 38.78, which is categorized
as “low.” Additionally, Cho et al. [15] utilized the MNA
on 4,872 long-term care recipients in 2022 and reported
that 16.7% of them were malnourished. Collectively,
these findings highlight the importance of nutritional
management in community LTCI recipients. Conse-
quently, there is a pressing need to develop and imple-
ment more proactive nutritional management policies
not only for elderly care facilities but also for long-term
care recipients in community settings.

Multivariate analysis showed that household compo-
sition, activities of daily living (ADL), and neuropsychi-
atric symptoms were significantly associated with mal-

Table 3. Factors associated with malnutrition in demented and non-demented elderly residing in the community

Variable Dementia (n = 203) P-value Non-dementia (n = 108) P-value
Family structure
Living with family 3.81(1.50-9.66) 0.031 - -
Living with a spouse only 2.33(0.82-6.63) 0.710 - -
Living alone Ref.
Style of living
Spending nearly all day in bed 5.35 (1.26-22.67) 0.074 - -
Spending many hours a day sitting on a chair 4.93 (1.26-19.36) 0.090 - -
Spending a day doing daily activities Ref.
K-ADL 1.35(1.17-1.55) <0.001 1.20 (1.04-1.39) 0.011
Depression
> 6 points (feeling depressed) 2.20(0.97-4.99) 0.060 2.84 (1.04-7.74) 0.042
< 6 points (normal) Ref. Ref.
K-MMSE-2 - - 0.94 (0.87-1.02) 0.162
NPI-Q 1.02 (1.01-1.03) 0.005 - -

Adjusted odds ratio (95% confidence interval).

K-ADL, Korean Activities of Daily Living; K-MMSE-2, Korean-Mini Mental State Examination-2; NPI-Q, Korean Neuropsychiatric Inventory Questionnaire

adjusted by sex and age group.
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nutrition among older adults with dementia. For those
without dementia, ADL and depression were significant
factors. These findings corroborate with those of previ-
ous domestic and international studies [3, 4, 7, 14, 30]
that identified ADL and depression as critical factors for
malnutrition in older adults. Functional limitations can
hinder the ability of older adults to maintain a healthy
diet, making them more vulnerable to inadequate nutri-
tional intake and management [31]. Recent research in
Japan has demonstrated a link between higher dietary
vitamin C intake and lower depression symptoms in
older adults [32]. Vitamin C is known to regulate cate-
cholaminergic activity, reduce stress reactivity, anxiety,
and prolactin secretion, improve vascular function, and
decrease oxytocin secretion [33].

While household composition was not identified as a
relevant factor for the non-dementia-afflicted elderly,
the finding of this study that elderly individuals with
dementia living with family members, such as sons or
daughters, have a significantly higher risk of malnutri-
tion (3.81-fold higher) than those living alone warrants
careful consideration. This result contrasts with the
findings of Yim & Lee [34], who reported significantly
higher rates of poor nutritional intake among elderly
individuals aged 65 years or older living alone in com-
munity settings. Although the LTCI system does not
consider household composition when determining the
types of home care benefits, many government or local
authority-run elderly health and welfare services utilize
living alone or as an elderly couple, along with income
level, as the primary criteria for eligibility [35]. Conse-
quently, elderly individuals who do not live alone or as
elderly couples may be excluded from essential daily
living support services such as free meal assistance and
dietary support. Thus, nutritional support and other nu-
tritional management services for elderly individuals in
community-based long-term care, especially those with
dementia, should be provided, regardless of household
composition. This study found that 90.3% of elderly
individuals with dementia living with family members
resided with adult children such as sons, daughters, or
sons. Given these findings, older adults with dementia
living with adult children who are actively engaged in
socioeconomic activities may require more proactive
support. However, this study was cross-sectional; there-
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fore, we could not determine whether elderly individ-
uals began living with their adult children due to poor
nutritional status, highlighting a limitation in establish-
ing a causal relationship. Furthermore, we confirmed
that managing neuropsychiatric symptoms is crucial
for preventing malnutrition and maintaining adequate
nutritional status among elderly individuals with de-
mentia, as opposed to elderly individuals without de-
mentia. This aligns with previous research indicating
that dementia can lead to eating behavior disorders [5],
which in turn contribute to malnutrition [3]. Converse-
ly, this study found no significant association between
cognitive function and malnutrition among elderly indi-
viduals with and without dementia, which differs from
previous research on institutionalized elderly individu-
als with dementia [3]. In this study, the average cogni-
tive function scores of elderly individuals with dementia
corresponded to severe cognitive impairment, regard-
less of nutritional status, suggesting that the severity of
neuropsychiatric symptoms, rather than cognitive func-
tion, may influence malnutrition. Although previous
studies have reported that elderly individuals in com-
munities with impaired cognitive function have poorer
nutritional status and intake than those with normal
cognitive function [36, 37], these findings primarily
identify correlations or group differences, limiting the
ability to explain the independent association between
cognitive function and malnutrition. In this study, while
univariate analysis indicated a significant association
between cognitive function scores and nutritional status
among the elderly without dementia, multivariate logis-
tic regression analysis, considering various characteris-
tics of the participants, showed that declines in physical
and psychological functioning, such as daily living per-
formance and depression, were more strongly related to
malnutrition than cognitive function.

In contrast to previous studies [7, 34] that reported
female sex, advanced age, and low educational level as
factors related to poor nutritional intake in the general
older adult population, our study found no indepen-
dent associations between these characteristics and
malnutrition status in either the dementia or non-de-
mentia group. While univariate analysis demonstrated
statistically significant differences in malnutrition rates
based on general characteristics such as sex, age (75
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and older), and education level, these factors lost statis-
tical significance in the multivariate logistic regression
analysis when considering ADL, depression, cognitive
function, and neuropsychiatric symptoms. These results
indicate that strategies to prevent and manage malnu-
trition in community-dwelling older adults receiving
LTCI should address their physical, psychological, and
cognitive functional status rather than focus solely on
general demographic characteristics as in the general
older population.

Furthermore, our study found no statistically signif-
icant associations between malnutrition and disease
characteristics, medical service utilization, or subjective
health status in community-dwelling older adults with
or without dementia. While the limited domestic re-
search renders it challenging to fully discuss these find-
ings, our results differ from those of a previous study [30]
that identified subjective health status as a significant
factor in nutritional risk among older adults receiving
home-delivered meals at community welfare centers.
However, our findings align with those of previous
research [3], which reported no association between
the number of medications and malnutrition status in
institutionalized patients with dementia. The KANAGA-
WA-AICHI Disabled Elderly Cohort study in Japan [14]
found significant associations between malnutrition in
community-dwelling older adults with disabilities and
factors such as cognitive impairment, ADL, use of home
medical care and home help services, recent hospital-
izations, and dysphagia.

Based on these research findings, we propose the
following policy recommendations for the nutritional
management of community-dwelling older adults with
and without dementia who are receiving LTCI: First, we
incorporate systematic nutritional assessment and man-
agement into long-term care planning for home care
recipients, along with evaluations of physical function,
emotional state, and cognitive function. Given the high
rates of malnutrition in both the dementia and non-de-
mentia groups, nutrition should be considered a core
aspect of care, regardless of dementia status. Although
current evaluations of home care institutions encourage
annual needs assessments, including nutritional status
[38], the lack of specific nutritional assessment tools and
malnutrition diagnostic guidelines limits effective nutri-
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tional management planning. Collaborative efforts from
academic, practical, and policy sectors are necessary to
develop and implement applicable nutritional assess-
ment tools.

Second, it is necessary to consider placing nutrition
management specialists in home care institutions.
Currently, in these institutions, there are no mandato-
ry staffing requirements for dietitians. Kwon et al. [39]
found that 85.1% of day care centers lacked dietitians
compared to 53.2% of home welfare facilities for the el-
derly [40]. However, it is noteworthy that 106 out of 710
daycare centers (14.1%) that were not required to em-
ploy dietitians did so voluntarily. It would be valuable to
examine the reasons for hiring dietitians including their
employment status and working conditions to derive
relevant insights. Additionally, nutrition management
specialists should be employed in home-based services,
such as home-visit care and home-visit nursing.

Furthermore, it is important to establish a connection
between daycare centers and other home-based long-
term care institutions without dietitians and Social Wel-
fare Meal Service Management Support Centers. These
centers regularly visit small social welfare facilities with
fewer than 50 individuals and no dietitians to assist with
the hygiene management of meal preparation facilities,
provide tailored meal plans and cooking methods ac-
cording to health conditions, and offer nutritional edu-
cation. This ensures that vulnerable populations, such
as the elderly and individuals with disabilities, receive
safe, nutritionally balanced meals [41].

In 2023, the Ministry of Food and Drug Safety estab-
lished 68 Social Welfare Meal Service Management Sup-
port Centers nationwide following the implementation
of the “Act on Supporting Meal Safety in Social Welfare
Facilities” and plans to expand them to all local districts
by 2026. It is recommended that a system be created
in which home-based long-term care institutions can
provide professional meal and nutrition management
services through the support and collaboration of Social
Welfare Meal Service Management Support Centers
installed at the district level, even if dietitians are not on
site.

Third, developing new services for nutritional man-
agement of home care recipients is necessary. Current-
ly, there are no dedicated benefits related to meals or
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nutrition for home care recipients in the LTCI system.
Consequently, the 2022 Long-Term Care Survey [10]
found that families caring for home care recipients
identified “meal and nutrition management services” as
a critical additional service for supporting community
living, consistent with the 2019 survey [42]. The need for
these services was higher among male family caregiv-
ers, recipients aged 80 and above, and those with LTCI
grades 3 and below. Surveys of home care recipients us-
ing home-visit care services indicate a need for dietary
management, condition-appropriate meals, nutritional
counseling, and nutrition education [16]. In Japan, the
LTCI system offers a home care benefit called “home
care management guidance” for nutritional manage-
ment, which involves home visits by professionals to as-
sess an individual’s physical and mental condition and
provide care management and guidance [43]. The de-
velopment of similar meals and nutrition management
services tailored for community-dwelling older adults
with and without dementia should be considered.

Fourth, it is necessary to establish a system that allows
LTCI recipients to access nutrition-related commu-
nity health and welfare services. Current elderly care
services provide meal management as part of daily life
support services, and free meal services are available
for low-income, homebound elderly individuals at risk
of skipping meals [35]. However, these services primar-
ily target low-income groups and elderly living alone,
while LTCI recipients are excluded because of potential
overlap. Expanding eligibility to include older adults
who need meal management services could provide a
broader safety net, with costs allocated based on an in-
dividual’s financial capacity.

Limitations

This study has some limitations. First, as the study was
conducted on recipients registered in the Integrated
Home Care Service Pilot Project II using non-random
sampling, the generalizability of the results remains lim-
ited. Second, the study did not include variables related
to oral health, mastication, or swallowing, which are
closely linked to the nutritional status of LTCI recipients.
Addressing malnutrition in older adults receiving LTCI
is essential for maintaining their health and functional
status, as well as for ensuring the sustainability of the
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LTCI system. Future research should utilize representa-
tive sampling designs and include a wider range of vari-
ables to identify the factors associated with malnutrition
in community-dwelling older adults receiving LTCI.

Conclusion

This study highlights the need for nutritional manage-
ment among community-dwelling older adults receiv-
ing LTCI services regardless of their dementia status.
Based on the research findings, we propose the follow-
ing recommendations: inclusion of nutritional man-
agement as a core component in the case management
for LTCI home care recipients, placement of nutrition
management specialists within home care institutions
or establishment of linkages with social welfare meal
management support centers, development of new LTCI
services dedicated to meal and nutrition management,
and establishment of systems enabling LTCI home care
recipients to access community health and welfare ser-
vices focused on nutrition.
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Objectives: This study aimed to investigate the importance and performance levels of sustain-
able dietary education across the health, environment, and society domains as perceived by nu-
trition teachers and evaluate the needs and priorities for sustainable dietary education.
Methods: An online survey was conducted for 151 nutrition teachers in Jeollanam-do. The sur-
vey included 20 questions across the health, environment, and society domains. The data were
analyzed using a paired-sample t-test, the importance-performance analysis (IPA), the Borich
needs assessment, and The locus for focus model.

Results: Overall, the average importance levels of the 20 items of sustainable dietary education
were significantly higher than their average performance levels (4.44 vs. 3.68). The examination
of each educational domain revealed that although the importance of education in the health
domain was recognized and actively practiced by the nutrition teachers, the performance was
comparatively lower in the environment and society domains. The Borich needs assessment
and the locus for focus model identified education on biodiversity conservation, plant-based
protein, and the use of local food as the top-priority group in the environment domain along with
fair and ethical food, food security, regional food culture, food policy and trade, and family dining
culture as the second-priority group in the society domain.

Conclusion: The results of this study underscore the need to support the nutrition teachers’ per-
ception and practice of sustainable dietary education in the environment and society domains.
We believe that the educational needs and priorities proposed in this study will be considered in
the future development and modification of sustainable dietary education programs.

Keywords: sustainable development; health education; nutritionists; needs assessment
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Likert 5% H =2 Z743}9{ch

4 X2

4" A== SPSS Statistics ver. 21.0 (IBM Co.)& ©]-&
sto] Aot ARl LRtARRol et SE2 RlE
o} MEEE AASHAT. AAF =79 Y dBdS HAS5H]
18l Cronbach’s agtZ ©]-&sto] AREE S5, 11 2
I} E JH99] Cronbach’s aZ}°] 0.8 5= o]At O & elyT),
A &7Fs3 AR F Xt Lo Aol fSHE
t-testE AA5to] SA A {4 et &, [PA EA4S 59
ANzZtA o 2 AA|5HATt 7129] [PA B4 $9 w9} 9]
T Apol ik Hlwsto], &7 HH U A RHQ 49 2
7go] ol th= gHAIR o] Kl o] ghr}(19-22]. o] & Ao
AE £Q350) 7225 Bolsk= Borich 8 3t%9} The locus
for focus HE-Z F71E 2-85ko] 7]E9] IPA £40] 7Hxl g
AdS Bebstar, &4 2o A8 HstarAt shoitth

Borich %+ ¥ (RCL - PCL) X RCL/N [RCL = required
competence level, @ E= JF £F(Z $38 % A4); PCL =
present competence level, @A19] I $2(Z $HE AH);
RCL = 815 9% 29 F4aEd 5 S8 B4,
N = AA| A 5] F41& &E5t0] A=, A2 E /7%
o] wEt SA=E Aokl

The locus for focus 9] 71222 2% A|E22 =9
Lot £y 710] Zpolghel EYA AR sty I F

2 AEHES FESIE 7|02 A5k 1AHEH(high
discrepancy/high importance, HH)2 59 =7} HdgtHEct
1 F259 Y% 7F EYX A7 gghEoh =of, 7t
AL =2 go|t. 2R H(high discrepancy/low
importance, HL)2 $Q %7} WdgEr Yoy EUX| J=
7t AR E2 BHoR Yo Forol P E U O
87} Qlo] A0 A7 %2 FHolth 3AHEH(low
discrepancy/low importance, LL)2 58 =7} B gtEoh @il
EYA] AL HAgEo 2 BHog LA PG W
L gHojgt & = ot 4AHEH((low discrepancy/high impor-
tance, LH)Z S 2 =7} B3Rt =1l EYA| Hrt Botgk
Hop @2 BHo R dA 3 o] Higrdlsto] &40 &
A7} BR3{E FHolrt. & Ao = A FGQ] HHEHSG
A9 LHEATE 3408 HESHSIH

RESULTS
1. HACHARO| LHtArE
AT YA] UAGS Table 13} 2k, hgAte) Ee

o]/do] 150%(99.3%), F7do] 17(0.7%) 2= o}/d2] H|go] &
5] =9k, AL 2007} 2278(14.6%), 30tH 7} 2278 (14.6%),
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Table 1. General characteristics of the participants (n = 151)

407} 319(20.5%), 50t] o]Aro] 76%8(50.3%) 2.2 L}EL} 40

Variable Description Frequency e}t 50t)9] v]Lo] AAQ 70% o] A5t X &=5H
Sex Female 150 (99.3) HLo sk £¢o] 737(48.4%), 4dA sty &o] 711
Male 1.7 (47.0%), 294 theta Eo] 78(4.6%) =22 UErHI, 2
Age (year) <29 22 (14.6) FL gFwA} 1221351(80 8%) SJoFAL7} 29&](19 29%) 02 1}
30-39 22(14.6) e oA @A) 2Rt Ol St Fe 258 1047
i“;‘o“g ?é ggg (68.9%), 1S3} 24%(15.9%), 2341 23%(15.2%) <02 U}
_ - ERtal, 255t Hlgo] F-55tuo] vls] @A 5] &3UTt.
Education level 2-year college 7(4.6)
4-year university 71 (47.0) e _
Graduate school 3(48.4) 2. X&E7tset MWK S0 3
Occupation Nutrition teacher 122 (80.8) A&7t A aEol s IF (JJ—V\V F]l4ehs 58
Dietitian 9(19.2) Lo} =Y =2 Table 20 A|A|5HAT.
School level Elementary school 104 (68.9) A &7F535t AW S-9] 207) FEA ZQ 59} YT 9]
Middle school 3(15.2) FoIgt Apo|7 YEbgal, BE 99 9 FEo| Higt S8 =7
High school 24 (15.9) FYPTHT A Vet AA gEoA = Jq_lz,j]- M=o
n (6). FEL2 B2 AHES, M = 4.78)019%, S9HE 4%
THH3, M = 4.67), 4733} oFA3E 7hA(H4, M = 4.67), 4
Quadrant Il Quadrant |
4.8 ESe
H3
Hle r
46- s6 H2e
E6® s
[ ]
H6e
8 E3%e
S
£ 4.4
g
£ S1
S5 S7
4.2 S20 S4 E4e
S3
4.09 Quadrant Ill Quadrant IV
3.0 3.2 3.4 3.6 3.8 4.0 4.2

Performance

Fig. 1. Importance-performance analysis prioritizing the sustainable dietary education contents.

H1, vegetables and fruits; H2, prevention of food poisoning; H3, proper eating habits; H4, healthy and safe snacks; H5, food al-
lergy; HB, food labeling agent; E1, conservation of biodiversity (endangered species); E2, plant-based proteins; E3, local food; E4,
eco-friendly farming; E5, food waste reduction; E6, energy conservation; S1, fair and ethical food; S2, food security; S3, regional
food culture; S4, food policy and trade; S5, family dining culture; S6, table manners; S7, Korean traditional food culture; S8, global

food culture and multicultural families.
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Table 2. Analysis of the sustainable dietary educational domains and their contents

Mean + SD

Borich needs  Ranks for Total

Domain Content Importance” Performance” Gap® L assessment” each content  rank
Health H1 Vegetables and fruits 4.66+0.63 4.05+1.19 0.73 6.88"" 3.39 1 10
H2  Prevention of food 462+0.67 393+130 057 6.08"" 2.63 2 15
poisoning
H3  Proper eating habits 4.67 +0.56 4.12+118 055 583" 2.57 3 16
H4  Healthy and safe 467+059 413+116 054 594 2.54 4 17
snacks
H5  Food allergy 452+0.76 3.97+117 055 5.92"" 2.48 5 18
H6 Food labelingagent 4.50+0.69 3.64+135 054 560" 2.41 6 19
460+0.08 4.02+0.09 058 19.22"" 2.67 - 3
Environment E1  Conservation of biodi- 4.61+0.67 352+1.31 109 101" 5.01 1 1
versity (endangered
species)
E2 Plantbased proteins 4.45+0.81 3.96+1.17 0.81 771 3.63 2 6
E3  Local food 447+0.76 358+137 0.89 7.88"" 3.40 3 9
E4 Ecofriendly farming  4.21+1.00 3.92+1.20 0.77 6.36" 3.23 4 11
E5 Food waste reduction 4.78+0.53 4.17+1.04 0.61 6.69™"" 291 5 12
E6  Energy conservation 4.55+0.72 3.94+119 0.61 5.92"" 2.77 6 14
451+0.19 3.72+028 0.80 10.78" 3.59 - 2
Society S1 Fairand ethical food 4.36+0.84 3.29+1.44  1.07 957" 4,65 1 2
S2  Food security 4194093 311+142  1.09 9.70™" 455 2 3
S3  Regional food culture 4.15+0.88 3.09+1.45  1.07 918" 4.43 3 4
S4  Food policy and trade 417 +0.89 3.15+1.42  1.03 917" 4.28 4 5
S5  Family dining culture  4.26 +0.95 3.43+1.41  0.83 719" 3.56 5 7
S6  Table manners 462+066 385+127 0.76 774" 3.52 6 8
S7  Korean traditional 428+0.83 363+135 065 5837 2.78 7 13
food culture
S8  Global food culture 409+092 354+126 054 492" 2.22 8 20
and multicultural
families
426+016 3.39+028 088 11.70"" 3.75 - 1
Total 444+021 368+035 076 16.42"" 3.38 - -

YLikert scale score from 5 (very important) to 1 (not important at all).

?ILikert scale score from 5 (performed very well) to 1 (not performed at all).

9Gap calculated as “Importance - Performance”.
“Borich needs assessment calculated as “Mean Gap x Importance”.
***P < 0.001; t, paired t-test.

IAHIL, M = 4.66)°] FE °|3tt. o]F E5E A3 U
£ A% 490 &l FEOIUY. 1S J99] T8 E= UG
= 4.60), BAM = 4.51), HF(M = 4.26) 220 & Uepdr},
AA 5 5 P27} 7P F2 FE2 A AESKS3,
M = 3.09)3L, A5 QHE(S2, M = 3.11), A& A&} (54,
M =3.15), 34 -84 A&, M =329k ¥ F5& B
St ol BE FEo] Hi] Joo] 23tEE FEo|qUT
5 99 Y= M = 4.02), SEM = 3.72), #HiEH(M
=3.39) 02 Yehytt},

376

3. K4 7Hs3t AMSTS0| et IPASH RRSTE 24

1) IPA 24
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2957} ot SR Wop /b A 43t Be
3 24 o] SIS FEL BBTIPY BEED, A2 @
W), BAFEEIR ekt A B2 2% 37 oo
S35 FFo|dth. FAES SRS BF Yol 7391 A
o] PR RO A SUEY), B4 2eH A%
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(S1), A=F QE(S2), A|H 2] AEBKS3), A5 &I} FH(S4),
718 9] A22KS5), T=9] AEAESHS7), AlAIQ] Al2etet o
E27H(S8)0] AIBIFH. ©]F E4E A7t A= B+
] FHof EetEe F=oldt.

2) Borich 27% % The locus for focus 22

Borich 87% F4]& &-85to] FHIAI A&7Hs3t 4]
Agu o gt w88 FEE ARESH Z3E Table 20 A|A|
sttt AA g5 F BETFY EEEDO] He S8 E
7} 5,018 02 7P A e, 34823 A&, AlF
QFHE(S2), A9l AE3KS3), A1F A} FA(S4)0] FE ol
o W& JIEE AmEd A7, &4, 9id 99 S vie o
9o WS QFE73. 75807 /M 2 £S5 HY

The locus for focus &S &-2slo] QAL-AE £
IE Fig. 20 AASFTE AHEHS TESHE 7153
Lol Yy (VtRFH)S 4444, 3359 YT T EYA
BHAES)Z 0.7650]%0th. HAFY HHEH = A=

—

o HEED, 454 SHYE), BEFEE) EFH AL,
9199 LHEWOE 037 SUE), 39094 4%
(S1), A1 Qh(S2), AG] ARBKS3), AF A} T (54),
7149] A28HS5)7H 4319int.

3) UELTE MY

HEAHQ WHQ T FAER= [PA A9 2AMEHARA
9] Qo) 3B (=S 4, Borich 27 F4lo] 9]
EE5 A9 2449, The locus for focus @S] HHEH(S
A9 99T LHEAGEKES @90l 2= F5Y i
o S5 of 25 H|iLsto] A SHIk(Table 3).

Y AR 489 FE2 BETUFY BEED,
A5/ SA(E2), EEFE(E3)E YEbgTh 2T BE
(E1)2 IPA EAJo| A 2429, Borich @ =04 149, The
locus for focus o)A HHEHO| &5h= 7H SAe917}
E2 FE0IQL, AE4 G E(E)T 2EFE(E3)= [PA &
Aol A 242, The locus for focus g oA HHEHO] Q4]

23

| Quadrant Il Quadrant |
1.1 (LH) $2 Ele (HH)
S3 S1
S4
1.0
0.9 1 F3e
[0
% S5
& o081 =
o
R E4e -
a =50 S6
Hle
0.7 1
S7
0.6 E6e ESe
H5 H2e H3
S8 Hee © H48
0.5 - Quadrant Il Quadrant IV
: (LL) (HL)
T T T T T
4.0 4.2 4.4 4.6 4.8
Importance

Fig. 2. The locus for focus model prioritizing the sustainable dietary education contents.

HH, high importance/high discrepancy; LH, low importance/high discrepancy; LL, low importance/low discrepancy; HL, high im-
portance/low discrepancy; H1, vegetables and fruits; H2, prevention of food poisoning; H3, proper eating habits; H4, healthy and
safe snacks; H5, food allergy; HE, food labeling agent; E1, conservation of biodiversity (endangered species); E2, plant-based pro-
teins; E3, local food; E4, eco-friendly farming; E5, food waste reduction; E6, energy conservation; S1, fair and ethical food; S2, food
security; S3, regional food culture; S4, food policy and trade; S5, family dining culture; S6, table manners; S7, Korean traditional

food culture; S8, global food culture and multicultural families.
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Table 3. Prioritizing the sustainable dietary education contents according to the importance-performance analysis, Borich needs as-

sessment model, and The locus for focus model

Borich needs

The locus for

BRI e it assessment ranks  focus model A
Health H1 Vegetables and fruits Quadrant [ 10 HL 3
H2 Prevention of food poisoning Quadrant 15 HL 3
H3 Proper eating habits Quadrant 16 HL 3
H4 Healthy and safe snacks Quadrant 17 HL 3
H5 Food allergy Quadrant [ 18 HL 3
H6 Food labeling agent Quadrant [ 19 HL 3
Environment E1 Conservation of biodiversity Quadrant I 1 HH" e
(endangered species)
E2 Plant-based proteins Quadrant I 6” HH" e
E3  Local food Quadrant 11 97 HHY A
E4  Ecodfriendly farming Quadrant III 117 LH? 2
E5 Food waste reduction Quadrant [ 12 HL 8
E6 Energy conservation Quadrant [ 14 HL 3
Society S1 Fair and ethical food Quadrant III 24 LH? 22
S2 Food security Quadrant III 3" LH? 22
S3  Regional food culture Quadrant III 4? LH? 27
S4 Food policy and trade Quadrant III 57 LH? 2?
S5 Family dining culture Quadrant III 77 LH? 22
S6 Table manners Quadrant 8 HL 3
S7 Korean traditional food culture Quadrant III 13 LL 3
S8 Global food culture and multicultural  Quadrant III 20 LL 3

families

IPA, importance-performance analysis; HH, high importance/high discrepancy; LH, low importance/high discrepancy; LL, low importance/low dis-

crepancy; HL, high importance/low discrepancy.
"The top-priority group.
?The second-priority group.
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Objectives: This study investigated whether outcome expectations, self-efficacy, eating en-
vironment, and eating behaviors differed according to the stages of change in adequate so-
dium intake among university students.

Methods: The participants were students recruited from nine universities in Seoul, Korea.
An online survey was conducted, and data from 351 participants were analyzed. Partici-
pants were classified into pre-action and action stages based on adequate sodium intake.
Data were analyzed using t-test, XQ-test, analysis of covariance, and correlation analysis.
Results: Participants in the action stage (22.8%) felt fewer disadvantages of eating sodium
adequately compared to those in the pre-action stage (77.2%, P < 0.001) and perceived
more self-efficacy for healthy eating behaviors (P < 0.001) and controlling sodium intake (P
< 0.01). The participants in the action stage also showed more desirable eating behaviors
than those in the pre-action stage, including general eating behaviors, behaviors related to
sodium intake, and sodium checks (P < 0.001). The physical environment in the action
stage was more supportive of adequate sodium intake (P < 0.05). Eating behaviors, self-ef-
ficacy, and outcome expectations were significantly correlated with the stages of change;
however, some differences were noticed in the correlation of the subscales of variables
with the stages of change when examined by sex.

Conclusion: We observed differences in factors according to the stages of change in ade-
quate sodium intake. For the pre-action stage, nutrition education can be planned to modi-
fy negative expectations of eating adequate sodium, foster self-efficacy, and practice gen-
eral eating behaviors and behaviors to gradually reduce sodium intake. It is also necessary
to alter the physical environment to reduce sodium intake. In the action stage, support and
reinforcement are needed to continually practice and maintain desirable eating behaviors.
Nutrition education for women may be planned using multiple paths, whereas a simple
strategy may be useful for men.

Keywords: young adult; sodium; cognition; environment; behavior

INTRODUCTION

Young adults are at the stage of taking responsibility for their own food choices,

https://kjcn.org
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nutrition management, and health. Eating behaviors
and habits likely persist not only during this period but
also into middle and later adulthood, potentially in-
fluencing health outcomes in later life. Therefore, it is
important to impart desirable eating behaviors to young
adults.

Excessive sodium intake is a behavioral risk factor for
noncommunicable diseases such as hypertension, heart
disease, stroke, cancer, and diabetes [1]. Sodium intake
among individuals aged 19 years and over in South
Korea has decreased over the past ten years, however,
sodium intake was 142% of the chronic disease risk re-
duction intake in 2022 [2, 3].

To identify factors explaining nutritional behaviors,
theories such as the social cognitive theory (SCT) and
the transtheoretical model (TTM) have been used. SCT
suggests that personal cognitive factors, behavioral fac-
tors, and the environment interact and needs to be re-
flected in examining health behaviors. Personal cogni-
tive factors include outcome expectations, self-efficacy,
and knowledge. Outcome expectations are a person’s
expectation regarding the consequences, either advan-
tages or disadvantages, of doing the behavior, whereas
self-efficacy refers to confidence in one’s ability to per-
form the behavior. Behavioral factors include behavioral
capabilities, intentions, and reinforcement. Constructs
such as social support, normative beliefs, barriers, and
opportunities of behaviors represent environmental
factors [4]. TTM describes the stages of change that
people experience, and the mechanisms they use when
adopting or modifying health-related behaviors. TTM
suggests that behavioral change progresses in five stag-
es: precontemplation, contemplation, preparation, ac-
tion, and maintenance stages. It emphasizes the use of
behavioral modification strategies appropriate to one’s
stage of change, thus making it possible to plan educa-
tion that customizes one’s stage of behavioral change
[5]. SCT and the stages of change have been applied to
research such as identifying factors related to healthy
eating behaviors, planning, and evaluating the effective-
ness of nutrition education programs [6-9].

Research on sodium has focused on its intake [10,
11], and the association between sodium intake and
chronic diseases [12, 13]. Several studies have examined
psychosocial factors related to sodium intake, and these

https://doi.org/10.5720/kjcn.2024.00010

studies were conducted in different populations such
as consumers, housewives, and foodservice workers [6,
14-17]. Applying the concepts of SCT, this study aimed
to investigate whether there were differences in factors
such as outcome expectations, self-efficacy, eating en-
vironment, and eating behaviors according to the stages
of change in adequate sodium intake among university
students in Seoul, Korea. Furthermore, this study ex-
amined the association between these factors and the
stages of change in adequate sodium intake according
to sex. The hypothesis for this study was those in the ac-
tion stage might have higher outcome expectations and
self-efficacy, a more supportive eating environment,
and more desirable eating behaviors than those in the
pre-action stage of change in adequate sodium intake.
Furthermore, the relationship between these factors
and the stages of change in adequate sodium intake
may differ between men and women. This study pro-
vides data for planning nutrition education tailored to
the stages of change in eating adequate levels of sodium
in young adults.

METHODS

Ethics statement

The study protocol was approved by the Institutional Re-
view Board of Seoul Women'’s University (approval number:
SWU IRB-2021A-26). Online informed consent describing
the purpose and content of the study was obtained from
each participant before they completed the online survey.

1. Study design

An online survey conducted between August 2021 and
March 2022 was designed as a cross-sectional study. The
study was performed in accordance with the STROBE
(Strengthening the Reporting of Observational Studies
in Epidemiology) statement, available at https://www.
strobe-statement.org/.

2. Study participants

The participants were undergraduate and graduate
students from nine universities in Seoul, Korea. The
investigator posted a notice describing the purpose and
content of this study through channels such as websites
for student communities at nine universities and bulle-
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tin boards. Participants were recruited voluntarily, and
those who agreed to participate completed an online
informed consent form. The sample size was 341, based
on the results of a previous study on population propor-
tion [16], with a 95% confidence level, 5% margin of er-
ror, and a 10% dropout rate. We received 353 responses
to the online survey, and data from 351 students (99.4%)
were used for statistical analysis, excluding incomplete
responses.

3. Measurement

1) Survey questionnaire

The questionnaire was made by reviewing literature
on factors of sodium intake [6, 7, 9, 14, 15, 17, 18]. The
questionnaire draft was revised several times consid-
ering content validity, and a pilot test was conducted
with seven university students to validate it. The final
questionnaire assessed general characteristics, stages
of change in adequate sodium intake, outcome expec-
tations regarding adequate sodium intake, self-efficacy,
eating environment, and eating behaviors. General
characteristics include age, sex, height, weight, grade,
and residence type [7].

To examine the stages of change in adequate sodium
intake, the item was developed based on the definition
of the stages of change in the TTM [5]. Participants were
asked to respond if they practiced adequate sodium
intake and intended to do so if they did not. To help the
participants understand adequate sodium intake, the
amount of salt (limited to one teaspoon of salt per day
when converting the sodium in food into salt) was sug-
gested in the stages of change question, based on the
World Health Organization’s (WHO) recommendation
of a daily sodium intake goal of 2,000 mg per day [19].
Participants were categorized into the precontempla-
tion stage if they did not practice adequate sodium
intake (not limited to one teaspoon of salt per day) and
did not intend to do so in the future. The contemplation
and preparation stages were defined as not practicing
adequate sodium intake but having the intention to do
so within the next six months or the next month, re-
spectively. The action stage was defined as practicing
adequate sodium intake and have been doing so for
less than six months, and the maintenance stage was
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defined as practicing adequate sodium intake for more
than six months.

Outcome expectations regarding adequate sodium in-
take were constructed based on the literature [6, 7, 15].
Two subscales, the advantages (six items) and disad-
vantages of eating adequate sodium (eight items), were
obtained through factor analysis. Cronbach’s a was 0.80
(total score of outcome expectations), 0.83 (advantages
of eating adequate sodium), and 0.79 (disadvantages
of eating adequate sodium). Self-efficacy consists of 13
items based on the literature [7, 14, 20]. Factor analysis
revealed two subscales: self-efficacy for healthy eating
behaviors (seven items) and sodium intake control (six
items). Cronbach’s a was 0.85 (total score of self-effica-
cy), 0.88 (self-efficacy for healthy eating behaviors), and
0.75 (self-efficacy for sodium intake control).

The eating environment comprised eight items [20],
and factor analysis revealed two factors: social envi-
ronment (four items) and physical environment (four
items). Cronbach’s a was 0.66 (total eating environ-
ment), 0.79 (social environment), and 0.45 (physical
environment). Eating behaviors included twenty-five
items [15, 17, 18, 20, 21] and were composed of three
subscales: general eating behaviors (nine items), behav-
iors related to sodium intake (13 items), and behaviors
related to sodium check (three items). Cronbach’s a
was 0.70 (total score of eating behaviors), 0.79 (general
eating behaviors), 0.76 (behaviors related to sodium in-
take), and 0.72 (behaviors related to sodium check).

2) Measurement and scoring of items

Each item was measured using 5-point scales ranging
from ‘strongly disagree’ to ‘strongly agree’ (outcome ex-
pectations, eating environment) or ‘very difficult’ to ‘very
easy’ (self-efficacy). To measure the eating environment,
a response category was provided if each item did not
apply to the participants. Item of eating behaviors was
measured using 4-point scales from ‘0-1 days/week’ to
‘6-7 days/week’ (general eating behaviors) or ‘strongly
disagree’ to ‘strongly agree’ (behaviors related to sodi-
um intake, and sodium check).

The total score or subscale score of the variables was
the summed score of each item, while reverse scoring
the negative items. A higher total or subscale score in-
dicates that participants have more positive outcome

https://doi.org/10.5720/kjcn.2024.00010
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expectations, higher self-efficacy, greater influence from
the eating environment, and better eating behaviors. In
contrast, a higher score on the disadvantages of eating
adequate sodium indicated that the participants agreed
more on the disadvantages. A higher score for behaviors
related to sodium intake also suggests that participants
practice behaviors that increase sodium intake.

4. Statistical analysis

Statistical analyses were performed using the IBM SPSS
Statistics (version 24.0; IBM Co.). According to the re-
sponses on the stages of change in adequate sodium in-
take, the participants were classified into the pre-action
stage (precontemplation, contemplation, and prepa-
ration stage) and the action stage (action and mainte-
nance stage).

To investigate the differences in variables by the stag-
es of change group, -test, X’-test, and analysis of covari-
ance (ANCOVA) were conducted. According to the anal-
ysis of general characteristics by the stages of change
group, weight was used as a covariate in the ANCOVA
to examine the relationship of variables with the stages
of the change group. Factor analysis was conducted to
obtain the subscales of the variables. To investigate the
association of variables with the stages of change in ad-
equate sodium intake according to sex, Spearman’s cor-
relation analysis between variables and the five stages of
change was performed. The statistical significance level
was set at P < 0.05.

RESULTS

1. General characteristics of participants

With respect to the stages of change in adequate sodium
intake, 77.2% of the participants were in the pre-action
stage and 22.8% were in the action stage. The mean age
of participants was 23.6 years and 58.1% were women
(Table 1). There were no significant differences in age
or sex according to the stages of change. The weight
and body mass index of the action stage in women were
significantly lower than those in the pre-action stage (P
< 0.01, P < 0.05, respectively). Approximately 27.6% of
the participants were enrolled in the College of Social
Science, followed by the College of Natural Science
(25.4%) and the College of Humanities (22.2%). Ap-

https://doi.org/10.5720/kjcn.2024.00010

proximately 29.6% of the participants were seniors and
21.1% were graduate students. Sixty-three percent of the
participants lived with family members, whereas 37%
lived in dormitory rooms or boarding houses. College
attendance, grade, and residence type did not differ sig-
nificantly according to the stages of change group. The
distribution of the stages of change according to sex was
not significantly different (Table 2).

2. Outcome expectations by the stages of change in
adequate sodium intake

The total score for outcome expectations regarding
adequate sodium intake (possible score: 14-70) was
43.6 (62.3/100, Table 3). The total score was higher in
the action stage than that in the pre-action stage (P <
0.001), suggesting more favorable expectations of eating
adequate sodium in this group. Participants in the ac-
tion stage agreed less with the disadvantages of eating
sodium adequately than those in the pre-action stage
(P < 0.001). More specifically, participants in the action
stage perceived fewer disadvantages of eating adequate
sodium than those in the pre-actin stage, such as ‘mak-
ing me eat less of my favorite foods’ (P < 0.001), ‘foods
and snacks are not delicious’ (P < 0.001), ‘difficult to
reduce sodium alone when I eat with family members
or friends’ (P < 0.01), ‘limitations in choosing processed
foods’ (P < 0.05), and ‘difficult to choose a menu when
I eat out’ (P < 0.05). None of the six items regarding the
advantages of eating sodium differed significantly ac-
cording to the stages of change group.

3. Self-efficacy by the stages of change in adequate
sodium intake

The total self-efficacy score (possible score: 13-65) was
43.0 (66.2/100). Participants in the action stage scored
significantly higher on total self-efficacy (P < 0.001), as
well as on the subscales of self-efficacy for healthy eat-
ing behaviors (P < 0.001) and sodium intake control (P <
0.01, Table 4).

Ten of the self-efficacy items differed significantly
according to the stages of change group. Those in the
action stage perceived more self-efficacy in ‘choosing
natural foods rather than instant foods or convenience
foods’ (P < 0.001), ‘changing eating habits to reduce
sodium intake step by step’ (P < 0.001), ‘cooking foods
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Table 1. General characteristics of participants by stages of change in adequate sodium intake

Stages of change in adequate sodium intake )

a 1)
Variable Total (n = 351) Pre-action stage (n = 271) Action stage (n = 80) xort
Age (year) 23.6+3.7 236+35 23.3+4.3 0.5
Sex
Men 147 (41.9) 117 (43.2) 30 (37.5) 0.8
Women 204 (58.1) 154 (56.8) 50 (62.5)

Height (cm) 167.3 + 8.8 167.6 + 8.9 166.5 + 8.4 0.9
Men 176.1 + 4.4 176.1 + 4.6 175.7+ 3.5 0.4
Women 161.3+5.2 161.1+5.3 161.0+4.8 0.2

Weight (kg) 62.0+12.1 62.7 £+ 12.0 59.4+124 21"
Men 72.4 +8.7 724 +84 71.9+9.7 0.2
Women 54.5+ 8.2 55.3+8.5 51.9+6.4 26"

Body mass index (kg/m?) 21.9+2.9 221+2.8 21.2+3.1 2.4"
Men 23327 233+25 23.3+33 0.3
Women 21.0+2.7 21.3+2.8 20.0+23 2.8

Attending college
Humanities 8(22.2) 4 (23.6) 14 (17.5) 8.3
Social science 7 (27.6) 74 (27.3) 23 (28.8)

Natural science 89 (25.4) 67 (24.7) 22 (27.5)
Business/information technology 35 (10.0) 8 (10.3) 7 (8.8)
Art & design 2(3.4) 2(4.4) 0(0.0)
Others 0 (11.4) 6 (9.6) 14 (17.5)

Grade
Freshmen 8 (13.7) 7 (13.7) 11 (13.8) 1.4
Sophomores 6 (18.8) 1(18.8) 15 (18.8)

Juniors 9 (16.8) 43 (15.9) 16 (20.0)
Seniors 104 (29.6) 4 (31.0) 20 (25.0)
Graduate students 74 (21.1) 6 (20.7) 18 (22.5)

Residence type
Living with family members 221 (63.0) 171 (63.1) 50 (62.5) 4.0
Dormitory rooms 36 (10.3) 32(11.8) 4 (5.0)

Boarding house 94 (26.7) 68 (25.1) 26 (32.5)

Mean + SD or n (%).

¥ value or t value was determined using a y’-test or t-test.
*P<0.05, **P < 0.01.

with low sodium’ (P < 0.01), ‘finding information and
practicing methods for reducing sodium intake’ (P
< 0.01), ‘using less seasoning on the table’ (P < 0.01),
‘checking nutrition labeling and choosing low-sodium
foods’ (P < 0.01), ‘choosing snacks with less sodium or
fruits instead of salty snacks’ (P < 0.01), and ‘choosing a
low sodium menu when I eat out’ (P < 0.05). In addition,
self-efficacy of ‘having meals composed of diverse foods
regularly’ (P < 0.01), and ‘eating vegetables when I have
meals’ (P < 0.01) were significantly higher in the action
stage than those in the pre-action stage.
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Table 2. Distribution of the stages of change in adequate
sodium intake by sex

Sex

Variable Men Women
(n=147) (n=204)

Stages of change in adequate
sodium intake

Precontemplation 46 (31.3) 71 (34.8)
Contemplation 51 (34.7) 53 (26.0)
Preparation 20 (13.6) 30 (14.7)
Action 9 (6.1) 18 (8.8)
Maintenance 21 (14.3) 32(15.7)
X2V 3.4
n (2/0

value was determined using a x’-test.
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Table 3. Outcome expectations of participants by stages of change in adequate sodium intake
Stages of change in adequate sodium intake

Variable Total Pre-action stage Action stage F*
(n=351) (n=271) (n=80)
Advantages of eating adequate sodium
1. It will help me keep blood pressure normal.”’ 3.9+0.8 3.9+£0.8 40+0.6 0.6
2. It will help me control body weight. 3.8+0.8 3.8+0.8 3.9+0.7 0.1
3. It will prevent chronic diseases. 40+0.7 4.0+£0.7 40+£0.7 0.4
4. It will help me to have a nutritious meal. 3.9+0.7 3.9+0.8 3.9+0.7 0.2
5. It will be good for my skin. 3.8+0.8 3.8+0.8 3.9+0.8 0.4
6. It will help to remove swelling. 42 +0.8 42+0.8 42 +0.8 0.3
Disadvantages of eating adequate sodium
7. It will be difficult to choose a menu when | eat out. 39+09 40+09 3.7+x1.0 5.0°
8. The foods and snacks are not delicious. 32+11 33+11 2.8+0.9 1927
9. It will make me spend more time on cooking foods than 3.4 +1.1 34+11 32+10 1.7
using meal kit.
10. It is difficult for me to cook. 29+11 30+11 2.7+0.9 3.5
11. It will make me pay more money on the meal or snack. 3.0+ 1.1 30+11 30+11 0.0
12. It is difficult to reduce sodium alone when | eat with 39+10 40+09 3.6+1.0 76"
family members or friends.
13. It will make me eat less of my favorite food. 3.6+09 3.7+0.8 32+11 202"
14. There are limitations in choosing processed foods. 41 +0.8 42+0.8 3.9+09 5.7"
Advantages of eating adequate sodium” 24.0 + 3.6 239+3.7 241 +3.0 0.0
Disadvantages of eating adequate sodium® 28.3+5.2 289+5.1 26.4+5.1 13.8"™""
Total score” 43.6+5.6 43.0+53 45.7+6.0 13.07"

Mean + SD.

YF value using analysis of covariance (ANCOVA) with covariate of weight.
2

3]
4
5

versely.
*P<0.05, **P < 0.01, ***P < 0.001.

4. Eating environment by the stages of change in
adequate sodium intake

The total score of the eating environment (possible
score: 0-40) was 22.9 (57.3/100), and there was no sig-
nificant difference between the stages of change group
(Table 5). The subscale-level analysis revealed that the
physical environment score was higher in the action
stage (P < 0.05), while the social environment score was
higher in the pre-action stage (P < 0.01). This indicates
that participants in the action stage received more sup-
port from the physical environment to ensure adequate
sodium intake. More specifically, participants in the
action stage scored higher on the home as the envi-
ronment for adequate sodium intake (P < 0.01), while
participants in the pre-action stage scored higher on the

https://doi.org/10.5720/kjcn.2024.00010

'Each item was measured using 5-point Likert scales (1: strongly disagree, 5: strongly agree).

'Score of six items (1-6), possible score: 6-30. Higher scores indicated greater agreement with the advantages of eating adequate sodium.

'Score of eight items (7-14), possible score: 8-40. Higher scores indicated greater agreement with the disadvantages of eating adequate sodium.
Total score of 14 items, possible score: 14-70. To calculate the total score, the disadvantages of eating adequate sodium (7-14) were scored in-

support from ‘professionals’ (P < 0.01), and ‘friends’ (P <
0.01) for adequate sodium intake than the counterparts.

5. Eating behaviors by the stages of change in
adequate sodium intake

The total score for eating behaviors (possible score:
25-100) was 61.2 (not presented in Table 6). Participants
in the action stage scored significantly higher on eating
behaviors, suggesting better eating behaviors than those
in the pre-action stage (P < 0.001, Table 6). Subscale-lev-
el analysis showed that those in the action stage also
scored significantly higher on general eating behaviors
(P < 0.001) and behaviors related to checking sodium
intake (P < 0.001), whereas they scored significantly
lower on behaviors that increased sodium intake (P <
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Table 4. Self-efficacy of participants by stages of change in adequate sodium intake

Stages of change in adequate sodium intake

Variable Total Pre-action stage Action stage F*
(n=351) (n=271) (n=80)
Self-efficacy for healthy eating behaviors
1.1 can have meals composed of diverse foods regularly.” 3.0 + 1.0 29+1.0 34+10 10.0™
2. | can eat vegetables when | have meals. 35+1.0 35+1.0 3.8+0.9 7.7
3. | can check nutrition labeling and choose low-sodium 31+1.0 3.0+1.0 34+11 8.0
foods when | purchase processed foods.
4.1 can choose natural foods rather than instant foods or 3.1+ 1.0 29+1.0 35+1.0 185"
convenience foods.
5. | can find information and practice methods for reducing 3.0 £ 1.0 29+1.0 34+10 10.2"
sodium intake.
8. | can cook foods with low sodium. 3.1+1.0 3.0+1.0 35+0.9 121"
7.1 can change my eating habits to reduce sodium intake ~ 3.3+ 0.9 3.2+09 3.7+0.7 14.9™"
step by step.
Self-efficacy for sodium intake control
8. | can eat adequate amounts of meals. 34+1.0 33+1.0 3.6+1.0 1.4
9. | can eat less when | have the soup or stew. 3.7+1.0 3.7+1.0 3.8+1.0 0.4
10. | can use less seasoning (salt, soy sauce, etc.) on the 35+1.0 34+1.0 3.8+0.8 89"
table when | eat out or have meals.
11. I can choose a low sodium menu when | eat out. 3.0+0.9 29+09 3.2+1.0 6.1
12. | can put less seasoning when | use processed foods 31+11 30+11 88 b Al Al 3.0
or instant foods (ramen, udon, etc.).
13. | can choose shacks with less sodium or fruits instead 3.5+ 1.0 35+1.0 3.8+0.8 78"
of salty snacks (chips, salty snacks).
Self-efficacy for healthy eating behaviors® 225+4.9 21.8+4.38 248+45 249"
Self-efficacy for sodium intake control” 20.5+4.2 201 +2.4 21.8+3.9 8.8"
Total score” 43.0+82 41.9+81 46.7 + 7.4 20.8™"

Mean + SD.
F value by ANCOVA with covariate of weight.

2)
3),
4)

*otal score of 13 items, possible score: 13-65.

*P < 0.05, **P<0.01, ***P < 0.001.

0.001) compared to those in the pre-action stage.
Fourteen of twenty-five items were significantly dif-
ferent according to the stages of change. Among the
general eating behaviors, percentages of those having
eating behaviors more frequently, including ‘eating
1-2 vegetables or vegetable side dishes at each meal’
(P < 0.01), ‘having 1-2 protein foods at each meal’ (P <
0.05), and ‘having breakfast’ (P < 0.05), was significantly
higher in the action stage than the pre-action stage. Par-
ticipants in the action stage also performed behaviors
more likely, such as ‘using low-sodium foods’ (P < 0.001)
and ‘choosing bland foods at restaurants’ (P < 0.05).
Participants in the action stage than the pre-action stage
performed behaviors related to sodium intake less like-
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Each item was measured on a 5-point Likert scale (1: very difficult, 5: very easy). Higher scores indicated higher self-efficacy.
Score of seven items (1-7), possible score: 7-35. Higher scores indicated higher self-efficacy for healthy eating behaviors.
Score of six items (8-13), possible score: 6-30. Higher scores indicated higher self-efficacy for sodium intake control.

ly, such as ‘eating hamburger, pizza or fried chicken’ (P
< 0.001), ‘eating out or using delivery foods’ (P < 0.001),
‘eating instant foods’ (P < 0.001), ‘eating processed
foods’ (P < 0.01), ‘eating all the liquid of soup, jjigae or
noodles’ (P < 0.01), and ‘adding salt or soy sauce when
the food or soup is bland’ (P < 0.05).

6. Relationship between the factors and the stages of
change in adequate sodium intake

The correlation of factors at the total score level with the
five stages of change in adequate sodium intake by sex
are presented in Table 7. In men, the stages of change
showed a significant positive correlation with eating
behaviors (p = 0.273, P < 0.01), self-efficacy (p = 0.210, P

https://doi.org/10.5720/kjcn.2024.00010
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Table 5. Eating environment of participants by stages of change in adequate sodium intake

Stages of change in adequate sodium intake

Variable Total Pre-action stage Action stage F*
(n=351) (n=271) (n=80)
Social environment
1. My parents think | should not eat salty foods.” 34+13 35+1.2 32+14 1.9
2. My siblings think I should not eat salty foods. 25+14 26+14 23+1.3 1.2
3. Friends think | should not eat salty foods. 24+1.2 25+1.2 20+1.2 9.2"
4. Professionals (doctors, dietitians, etc.) think | should not 2.9+ 1.5 3.0+15 23+1.6 1117
eat salty foods.
Physical environment
5. Home is the environment that | can have meals or 36+1.0 35+1.0 39+10 82"
snacks that are not salty.
6. School is the environment that | can have meals or 28+1.1 28+1.1 3.0+x1.1 2.1
snacks that are not salty.
7. Eating out is the environment that | can have meals or 22+10 21+10 23+09 2.3
snacks that are not salty.
8. | encountered campaigns or educations on adequate 28+1.3 28+13 2.7+1.2 0.1
sodium intake at schools.
Social environment” 11.3+4.4 11.7+4.2 9.9+4.7 8.0”
Physical environment” 11.5+28 11.4+2.8 12.1+26 4.2
Total score” 229+55 231+5.6 22.0+52 1.4

Mean + SD.
YF value by ANCOVA with covariate of weight.

2)
3)
4)

otal score of 8 items, possible score: 0-40.

*P < 0.05, **P < 0.01.

< 0.05), and outcome expectations (p = 0.166, P < 0.05),
although the correlation coefficient was not high. Sim-
ilarly, the stages of change in women were more posi-
tively correlated with self-efficacy (p = 0.347, P < 0.01),
and eating behaviors (p = 0.343, P < 0.01) than outcome
expectations (p = 0.229, P < 0.01).

The correlations of the factors at the subscale level
with the five stages of change are shown in Table 8. In
men, the stages of change in adequate sodium intake
were significantly associated with four of nine sub-
scales, showing a relatively high correlation with the
behaviors related to sodium check (p = 0.454, P < 0.01),
followed by self-efficacy for healthy eating behaviors
(p = 0.247, P < 0.01). As in men, the stages of change in
women were significantly correlated with the behaviors
related to sodium check (p = 0.364, P < 0.01), and self-ef-
ficacy for healthy eating behaviors (p = 0.380, P < 0.01).
Furthermore, the stages of change in women were also
positively correlated with general eating behaviors (p =
0.270, P < 0.01) and physical environment (p = 0.237, P <

https://doi.org/10.5720/kjcn.2024.00010

Each item is measured by 5-point Likert scale (1: strongly disagree, 5: strongly agree). There was also a category of ‘do not apply’ (0).
Score of four items (1-4), possible score: 0-20. Higher scores indicated a greater influence of the social environment.
Score of four items (5-8), possible score: 0-20. Higher scores indicated greater support from the physical environment.

0.01), and negatively correlated with the disadvantages
of eating adequate sodium (p = -0.286, P < 0.01) and be-
haviors related to sodium intake (p = -0.239, P < 0.01).

DISCUSSION

This study examined whether there were differences
in outcome expectations, self-efficacy, eating environ-
ment, and eating behaviors according to the stages of
change in adequate sodium intake. In this study, a high
proportion of participants (77.2%) were classified in the
pre-action stage. We attempted to measure the stages of
change as accurately as possible by following the mea-
surement of the stages of change suggested in the TTM
and by suggesting an adequate level of sodium intake
according to the WHO guidelines [5, 19]. Similar to our
study, Tamaki et al. [22] reported that a high percentage
of participants (84.8%) were assigned to the pre-action
stage (precontemplation to preparation stages) in the
stages of change to reduce salt intake in a study with a

389



Yeon Gyu Im and Kyung Won Kim

"TOO'0 >dxxx ‘TO0 >dxx ‘GO0 >dx»

IoPI0 8SI9AS] Ul PRI0DS I9M (ZZ-OT) SWall UsaLIYL "00T -G :9100S 9|qissod ‘Swia)l GZ J0 2100 [B10],

"SPOOJ Ul WINIPOS 3J0W $4990 108[qNS € .U} Pa1ealpul $8109S JaySIH "ZT - 19100 9|qissod (GZ-£7) SWall 921U JO 8100S,,
"9{eul WINIPOS Pasea1oul 1ey) SJ0IAeYaq Paledlpul $8100S JaYBIH "ZG-ET :0100s a|aissod (gZ-0T) Swall €T 10 8109G,

"SIolABYa0 BUED 9|0eJISP S10W PaedIpUl SI00S JAUSIH "9E -6 191008 9|qIssod ‘(6-T) SWaH Uil JO 2100S,
“(e018e Ajguons 1 ‘eaigesIp ASuons T) 81e0s Ley I WI0d-i B SUISN paINsesw 81em GZ-OT SWsl,
‘(feam/shep -9 7 ‘Yeam/shep T-0 :T) 8|20s Julod-t & Buisn painsesw aiom G-T SWaY|

SIaM JO 91e11IeA0d UM YAOONY Buisn anjeA 4 Jo1sal- X Suisn anjea X

2T
"dS F UesN 1o (%) u
LLPEr L'0T F0°29 6. F9'63 ,2100s [e10].
...09T TCTFL9 6TFLS 03U WINIPOS 0} pajefal siolneyag
...6'6C S9FT8C L'SFvTe (&BIuI WNIpos 03 psiela) sioneyag
..6TT 0GF'€ET 6V FCTC ,Sioineyeq gunes |eseusy
..T6e (c2)9 (eTP) €€ (8'82) €T (gzT) 8T (o€ 8 (6'GT) €V (zev) 2Tt (08€)€0T "SPO0} WINIPOS-MO| 8SN | 'GZ
T9 (0018 (€72) LT (8'€2) 6T (0'sp) 9€ Ty TT (z91) vy (90¢) €8 (T'61) €ET "SPo0y Pass004d BU} 8sEYDING | USUYM JUSIUOD WNIPOS BYY 408U | 7T
TotT (09 v (0'sp) 9€ (8'8€) 1€ (€17)6 (87 €T (992) 2L (8C9)evT  (6'ST)EY "SjueINE)Sal Je SPOO) PuB|q 9S00YD USYO | "€
0840 WNIpos 0} palejal siolneyag
8'9 (8¢ e (osz) oz (eT¥) €€ (00€) e (001) LT (90e) €8 (zov)60T  (z6T)CS "0BUS 0} S184081D J0 SAIYD 188 UBYO | 'ZT
88 (€9)g (8'€2) 6T (g2€) o€ (gze) oz (z6)se (e've) €6 (r'8e) ¥OT  (T'8T) 6 "JES | UBYM DONesS asn Udlo | T
o (€9 g (gzy) ve (8'8¢) 1€ (cranle)” (99)8T (0g9)ovT  (90€) €8 (LD 1e “USIP SPIS B Se Spo0j Aly-Is 10 80Nnes A0S Ul Pamals SPooj 1ea USYO | 0T
-g)sed Jaddad pai 1o sones Aos
£6 (8¢ e (g12)T (g2€) 0€ (€18 G (6CT) S5 (eve) e (gze) 88 (€°02) GG o Ausld yum ysyy mes padyis ‘saysip pauy-ued ‘spooy pay yes Ajjensn | “6T
TT (gzT)OT (gzy) v (gze)oe (gzT)0 (zzT)ee (6'9¢) ooa (e've) €6 (9'97) Gt “lUOWIY JO S}0] 183 | "8T
...6'6C (g2)9 (8'82) € (8'8€) 1€ (0sz)o (96T) €S (z0g9)9eT  (8'8T) TS (r'17) 7€ "(Moom e sawil €-¢) SPooy AoAijep 9Sn 10 IN0 1ed UdYo | LT
.26 (€9)g (eTp) € (e'9¢) 6T (91 € (zer)ee (6'09)8€T  (g'62) 08 (1) oz “3ue) pue ‘|o3uoaf ‘aeBIll ‘dnos 1es Apuanbaiy | '9T
LCET (0Q) ¥ (€188 (€'92) Te (g2€) 0 (8'%T) Ot (6'62) 18 (L'v€) v6 (2°02) 95 *se|poou Jo ‘9egilf ‘dnos Jo pinbi| ayy |je 188 Apsow | 'GT
ZTT (8¢ ¢ (8'€2) 6T (8'8€) 7€ (8'€e) L (TTT)0E (zoe) 8 (7€) 88 (r'72) 85 "pueq S| dnOS JO P00} BU} UBYM dINES A0S J0 J|es ppe | T
...60€ (€9)g (gzT) 8T (8'ev) g€ (g12)T (LeT) L8 (8'6%) mmﬁ (Lv2) 19 (87TT)2€E "USMOIYO pauy Jo ezzid “4sBInquuey e usyo | €T
e (€9 g (e9¢e)6 (8'€e) Le (8'€2) 6 (gz2) 19 (c1v)8et  (L02) 9% (9'6) 9T "SPO0J 110}2) PUE USWIEI SE LONS SPOOJ JUBISUI 189 USYO | 'ZT
LTYT (8'8) L (gl2)¢ (0ov) ze (8'€2) 6 (e'01) 82 (6'€v)6TT  (2'9€)86 (9'6) 9T "SPOOJ PaUUED pue S8ESNES ‘Wiey Se Yons Spooj Passaooid 189 UaYo | “TT
7T €enT (gl2)T (0'ov) e (eTe) g (0€)8 (z92) T2 (evv)oct  (992) 2L (¢ US!J PBYES IO Usl} paLIp 3ed Usyo | ‘0T
3 eJul WNIPOS 0] paje|al sioineysg
4440 Nx 9aJ3e A|guons 923y oaigesiq WMWMM_M oai3e A|guons 9213y saldesiq waMmﬁ a|qeuen
g'g (eoT)eT (0sz)o (L8e)T (002 ot (96)9 (T'z2) 09 (6'98)00T  (¥'TE) S8 "Aep e 80u0 uey} aiow sonpoid Aliep 1e3 '6
8'G (osT) 2T (€T2) L (8'€€) L (o omv (01 6T (T'8T) 617 (T6€)90T  (8'G€) 16 "Aep e sswi} g-T 80IN[ 1Ny YULp 10 InJj3eg ‘g
LCYT (gzT) 8T (€9¢e)6 (gzo) 8 (8'8T) G (TTT) 0 (992) L (Tzy) Tt (€02) G ‘[eaw yoes je saysip apIs 9|qelosen/se|qeresan -1 1eg L
ot (8'€2) 6T (0sv) 9 (8'82) € (crdkd (96T) € (07€) ¥8 (Lge)gor (L1016 ‘|eaw yoes je spooj utejoid g-T 183 "9
80 (osT)zT (gl2)C (gze) 9 (0sz)o (02T) o (z92) 1L (8'g¢) 16 (07T2) 28 “Aep e sawin} € spooj utess 1eg 'g
v (€eT2) 1T (8'€2) 6T (8'8T) G (€e9¢g) 6 (8TT)C (9'9T) Gt (r'12) 83 (z°09) omﬁ ‘1sep{ealq aneH
€g (8'82) €T (eTh) € (gzo) 8 (G2) m (zeT T (g'6€) LOT (€12 vL (ov1) 8 "Alieingel sjeaw je3 g
8/ (gzy) ve (g2€) 0 (osT)C (09 v (z62)6 (6'6€) 80T (€12) L (2e)oT "SpO0y JO sjUnowe djenbape je3 g
3% (€72) LT (TTe)s (g2€) 0 (0o1) 8 [(CCrankv (6'62) 18 (cer)8TT  (O¥D)8 (.'Sleaw 1e spooy Jo Ajouen eje3 T
SJoIAeyaq MC_uwm |eJjauay
Yoam/skep Yoam/skep Yoam/skep Yoam/skep yoam/shep Yoam/shep Yoam/shep yoam/shep
1-9 S-v €-¢ T-0 1-9 G- €-¢ T-0
o440 X a|qeuen

(08 = u) 83e1s uonoy

(T2Z = u) 83e3s uonoe-aid

9yejul WNIpos axenbape ul a3ueyod Jo sageis

ayeul wnipos a1enbape ul agueyo Jo sadels Aq siuedionied Jo sioineyaq Suned 9 ajqer

https://doi.org/10.5720/kjcn.2024.00010

390



Factors by stages of change in sodium intake of young adults

Table 7. Correlation of the total score of factors with the stages of change in adequate sodium intake by sex

Total score of factors

Variable — : 2 . = 3 = —
Outcome expectations Self-efficacy Eating environment Eating behaviors

Stages of change”

Men (n = 147) 0.166™ 0.210" 0.138 0.273"

Women (n = 204) 0.229™ 0.347™ 0.023 0.343"

Total (n = 351) 0.203" 0.292" 0.082 0.318™
YPossible scores: 14-70.
?Possible scores: 13-65.
9Possible score: 0-40.
“Possible score: 25-100.
®Measured on a 5-point scale from the pre-contemplation stage (1) to the maintenance stage (5).
®Spearman’s correlation coefficient.
*P<0.05, **P < 0.01.
Table 8. Correlation of the subscale score of factors with the stages of change in adequate sodium intake by sex

Subscale of factors
Disad- - : . ;
. Advantages Self-efficacy Self-efficacy ] - Behaviors  Behaviors
Variable of eating vantages healthy for sodium Social Physical — General L iiodto  related to
adequate :g ee aalantge eating intake er’r‘]‘g;fg}‘ en’l‘g;‘t’é}‘ b eﬁgtllirg)grs” sodium sodium
sodium” o d(ijlu it behaviors®  control” intake® check?

Stages of change™

Men (n=147)  -0.036" -0.187" 0.247" 0.137 0.077 0.197" 0.156 -0.132 0.454"

Women (n=204) -0.050 -0.286"  0.380" 0198 -0.107 02377  0.270" -0.239" 0.364"

Total (n=351) -0.049 -0.248" 0.328" 0177  -0.028 0.217"" 0.222"  -0199"  0.390"

YPossible score: 6-30.

IPossible scores: 8-40.
Ipossible scores: 7-35.

)
)
)]
“Possible scores: 6-30.
)
)
)
)

Possible score: 0-20.

Possible score: 0-20.
Possible score: 9-36.
Possible scores: 13-52.
9Possible score: 3-12.

[}

7
8]

Measured on a 5-point scale from the pre-contemplation stage (1) to the maintenance stage (5).

spearman’s correlation coefficient.
*P<0.05, **P<0.01.

large sample of Japanese adults. Ahn et al. [16] reported
that 47.3% of restaurant staff belonged to the precon-
templation or contemplation stage of reducing sodium
intake when cooking, which was lower than that in our
study (63.0%). This suggests that the differences in the
distribution of the stages of change depend on the char-
acteristics of the participants or the behaviors exam-
ined.

The overall outcome expectations in the action stage
were more favorable than those in the pre-action stage
(P < 0.001). This was mainly due to the difference in
expectations regarding the disadvantages of eating ad-
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equate sodium, such as the distaste for foods with less
sodium, giving up eating one’s favorite foods, difficul-
ty in reducing sodium alone while having meals with
others, and restrictions in choosing processed foods
or menus at restaurants. Consistent with this study, a
previous study found that misconceptions and beliefs
about the importance of salt taste were related to discre-
tionary salt use (e.g., salt use at the table and in cooking)
[23]. Based on the study results, nutrition education for
those in the pre-action stage should aim to decrease
negative expectations of eating adequate levels of sodi-
um. This might be achieved through methods such as
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persuading negative expectations (e.g., distaste), menu
planning, cooking using natural ingredients or season-
ings, and consequently decreasing the threshold for
salty taste. Okube & Kimani [24] reported that patients
with metabolic syndrome improved their beliefs about
the disadvantages of adopting a healthy lifestyle after
receiving health education, suggesting that education is
effective in modifying negative beliefs. In our study, the
participants in both groups felt similarly on the benefits
of consuming an adequate levels of sodium. In contrast,
a study with Korean consumers showed that a higher
percentage of participants in the action or maintenance
stage compared to the pre-action stage perceived the
health benefits of reducing sodium intake (e.g., decreas-
ing blood pressure, prevention of stroke, and heart dis-
ease) [15].

Self-efficacy is important in explaining the stages of
change in adequate sodium intake. Consistent with our
study, Ahn et al. [14] reported that self-efficacy for so-
dium reduction methods in cooking in the action stage
was higher than that in the pre-action stage in foodser-
vice workers at childcare centers. Another study report-
ed that self-efficacy was higher in the maintenance stage
of reduced sodium intake, followed by the action and
pre-action stage [15]. These findings suggest that nutri-
tion education should incorporate strategies to increase
self-efficacy. This might be achieved by building skills
such as cooking with less sodium, reading nutrition
labels for choosing processed foods with low sodium,
finding information and practicing methods to reduce
sodium intake, and substituting low-sodium foods with
high-sodium foods. Self-efficacy in reducing sodium
intake might also be increased by encouraging desirable
behaviors step-by-step.

In this study, participants in the action stage were
less likely to engage in behaviors that increased sodium
intake, such as eating processed or instant foods, eating
out or using delivery foods, and eating all the liquids of
soup or noodles. Conversely, those in the action stage
were more likely to consume low-sodium foods, choose
bland foods at restaurants, and engage in desirable be-
haviors more frequently. A study on college students
also found that the high sodium intake group was more
likely to engage in behaviors related to sodium intake
[25]. Consistent with our study, Hwang et al. [26] report-
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ed that children and adolescents in the precontempla-
tion or contemplation stage to eat blandly performed
dietary behaviors related to high salt intake more fre-
quently than those in the action or maintenance stage.
Nutrition education should be developed to change
specific eating behaviors related to sodium intake, as
well as general eating behaviors. Modification of eating
behaviors can be achieved through the process of mon-
itoring eating behaviors, goal setting, substitution of
behaviors, and shaping desirable eating behaviors.

It seems that the association of eating environment
with the stages of change was weaker than the other
variables examined in this study. However, the pre-ac-
tion stage received more pressure from significant
others to eat less salty foods than the action stage. The
majority in the pre-action stage might not think about
eating sodium adequately, resulting in more pressure
from significant others for healthy eating behavior.
In contrast, the physical environment of the action
stage was more supportive of eating adequate levels
of sodium. Similarly, the recognition of a supportive
environment for reducing sodium intake and recogni-
tion of sodium labeling on processed foods or foods in
restaurants were higher in the maintenance or action
stage than those in the pre-action stage, suggesting the
importance of a supportive environment in the stages of
change to reduce sodium intake [15, 16]. Based on the
findings of this studyj, it is necessary to make the phys-
ical environment more supportive of reducing sodium
intake for those in the pre-action stage. This might be
achieved by providing information regarding the sodi-
um content of foods at schools or restaurants, providing
low-sodium menus at home or restaurants, and serving
sauce separately rather than providing seasoned foods.

Correlation analysis showed that the stages of change
in eating adequate sodium were associated with the
subscales of the variables, and there were some differ-
ences in the degree of correlation by sex. For both men
and women, behaviors related to sodium check (e.g.,
checking the sodium content of processed foods, and
using low-sodium foods) were quite important in the
stages of change to eat adequate sodium, suggesting the
necessity of emphasizing these behaviors in the nutri-
tion education of university students or young adults.
The relationship between cognition (i.e., disadvantages,
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subscales of self-efficacy) or environment and the stages
of change in adequate sodium intake among men was
not high. In contrast, the stages of change in women
were related to the subscales of variables such as cog-
nition, behavior, and physical environment to a certain
degree. Similarly, a previous study reported differences
in health beliefs or behaviors related to salt consump-
tion according to sex; adult women were more aware of
the benefits of reducing sodium intake and more likely
to reduce the consumption of processed foods than men
[27]. The study findings suggest that nutrition education
should be developed by considering the characteris-
tics of the participants (e.g., sex). Nutrition education
for young adult women can be planned using multiple
paths to highlight the disadvantages of eating adequate
sodium, increase self-efficacy, change behaviors related
to sodium checks or sodium intake, and provide a more
supportive physical environment for adequate sodium
intake. Nutrition education for men might need a rela-
tively simpler strategy, including providing tips to try or
practice eating sodium adequately (e.g., reading nutri-
tion labels, and choosing low-sodium foods).

Limitations

This study had some limitations. In assessing the stages
of change, we suggested an appropriate level of sodium
consumption to help the participants understand ade-
quate sodium intake. However, there were also limita-
tions as to how accurately participants recognized the
adequate level of sodium intake, considering that sodi-
um intake is a somewhat complex behaviors compared
with other dietary behaviors (e.g., consuming five serv-
ings of vegetables per day). The participants were stu-
dents recruited from universities in Seoul, Korea; thus,
the findings may not be generalizable to other groups of
young adults. Furthermore, this study was a cross-sec-
tional survey, and it was difficult to explain the causal
relationships between the variables. Despite these lim-
itations, this study suggested that factors, including out-
come expectations, self-efficacy, eating behaviors, and
eating environment, were significantly different accord-
ing to the stages of change in adequate sodium intake.

Conclusion
This study provides information for developing nu-

https://doi.org/10.5720/kjcn.2024.00010

trition education or counseling, customizing needs
according to the stages of change in adequate sodium
intake. Nutrition education should be planned to mo-
tivate young adults in the pre-action stage to consider
changes in sodium intake adequately. It is necessary to
improve the negative expectations of eating adequate
sodium, employ methods to increase self-efficacy, and
gradually engage in desirable eating behaviors. Fur-
thermore, the physical environment of the pre-action
stage must be changed to reduce sodium intake. For
those in the action stage, methods to help maintain de-
sirable eating behaviors should be employed. Nutrition
education might also be planned considering the sex of
young adults. For women, multiple paths might be use-
ful, whereas a simple strategy (e.g., providing tips to try)
might be employed for men.
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Objectives: Gastroesophageal reflux disease (GERD) is a clinical condition caused by
esophageal tissue damage resulting from the reflux of stomach or duodenal contents. An
increasing number of GERD cases have been reported recently; however, research on this
population, especially young adults, is lacking. This study aimed to investigate the dietary
and lifestyle factors associated with GERD symptoms in young Korean adults.

Methods: A total of 202 individuals (19-34 years old) living in Gwangju were surveyed us-
ing a questionnaire to examine their general characteristics, lifestyle, and dietary behaviors.
GERD symptoms were investigated using the gastroesophageal reflux disease question-
naire (GerdQ). The participants were grouped into normal (GerdQ score < 4) and caution
(GerdQ score = 5), and their characteristics were analyzed according to the group.

Results: The findings suggested 15 participants (7.4%) belonged to the GERD caution
group. More non-office workers were in the caution group than in the normal group (P <
0.05). The participants’ smoking, physical activity, sleep duration, and pillow height were
not significantly different between the GERD phenotypes; however, the caution group con-
sumed alcohol more frequently than the normal group (P < 0.001). The analyses of the
participants’ eating behaviors revealed that the frequency of overeating, late-night snacking
and chocolate consumption was significantly higher in the caution group (P < 0.001).
Conclusion: Lifestyle and dietary behaviors were associated with GERD symptoms in
young Korean adults. Further studies with larger cohorts are required to confirm these
findings.

Keywords: eating; food intake; gastroesophageal reflux; Korean

INTRODUCTION

Gastroesophageal reflux disease (GERD) is defined as a set of symptoms associ-
ated with tissue damages in the esophagus caused by the reflux of the stomach
or duodenal contents [1]. According to big data analyses of the Health Insurance
Review and Assessment Service [2], the total number of cases of GERD (code:
K21) increased by approximately 6.1% from 4.58 million in 2019 to 4.86 million
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in 2021. Additionally, the number of patients in their
20s increased from 389,162 to 467,973, and those in
their 30s rose from 532,964 to 574,936 during the same
period, resulting in annual prevalence increase of ap-
proximately 20.3% and 7.8%, respectively from 2019 to
2021. The prevalence rates among individuals in their
40s-50s and those aged 60 and older were consistently
higher, around 11% and 14%, respectively, compared to
the 20s-30s group. While these higher rates remained
stable, the prevalence in the younger group, in their
20s-30s, has shown a gradual upward trend [2]. There-
fore, further studies on the strategies for GERD care and
prevention in this young population are required.

GERD is mainly caused by abnormalities in the
sphincter that tightens the stomach and esophagus to
prevent the reflux of stomach contents into the esopha-
gus; a decrease in pressure, an increase in stomach con-
tents, and an increase in pressure inside the stomach
and abdominal pressure are also known to be associat-
ed with the disease. Heartburn and acid reflux are typ-
ical symptoms of GERD, and some patients experience
atypical abdominal pain, indigestion, nausea, bloating,
and belching [3]. Treatment of GERD aims to relieve
pain, reduce acid reflux, heal wounds, and prevent
complications and recurrence. Therapeutic approaches
were performed in two steps, lifestyle modification and
medication, considering the patient’s medical history
and severity [4]. Proton pump inhibitors are the primary
medication for GERD; however, some patients do not
respond to treatment, and multiple therapeutic trials
have been conducted. GERD easily recurs but can prog-
ress to ulcers, Barrett’s esophagus, and further malig-
nancy. Therefore, changes in lifestyle, dietary behavior,
and medications are essential for the treatment and
prevention of GERD [5].

Earlier studies suggested that several lifestyle habits,
including cigarette smoking and alcohol consumption,
lower the pressure on the esophageal sphincter. Alcohol
consumption is associated with increased reflux symp-
toms and esophageal exposure to gastric acid [6]. The
symptoms of GERD are also associated with tobacco use
[7, 8]. Dietary behavior is significantly associated with
GERD, including consumption of caffeinated drinks,
carbonated soda, fat-rich foods, chocolate, and sour and
savory foods [9]. Additionally, eating fast and overeating
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can lead to excessive secretion of stomach acid, which
damages the esophageal mucosa, leading to GERD [10].

Unhealthy lifestyles and dietary habits related to
GERD are evident in younger population. According to
2021 the National Health and Nutrition Examination
Survey reports, approximately 64% of people in their
20s-30s had alcohol at least once a month, which was
the highest in the entire age group [11]. Additionally,
20% of those young adults are currently smoking tobac-
co (including those who smoked five or more packs of
cigarettes in their lifetime) and this ratio was the highest
among the entire population [11]. The young popula-
tion also had more fatty foods (e.g. ramen, fried chick-
en/strips), sweets, carbonated drinks, and coffee, which
lower the pressure on the lower esophageal sphincter
(LES), and further their dietary quality index scored
lowest in the population [11, 12]. This dietary behavior
could be one of the risk factors of GERD, yet majori-
ty of studies performed in the hospital based with a
case-control study design [7, 13, 14]. Research regarding
such young adults in their 20-30s and general popula-
tion is limited.

Therefore, this study aimed to examine the associ-
ation between GERD symptoms, lifestyle, and dietary
behaviors in young Korean adults. This study analyzed
young Koreans living in Gwangju Metropolitan City
to ascertain 1) the prevalence of GERD cases using a
questionnaire and 2) the differences in lifestyle, dietary
behavior, and intake between GERD phenotypes. This
study provides preliminary evidence for understanding
lifestyle and dietary behaviors for the prevention and
management of GERD in young Korean adults.

METHODS

Ethics statement

All participants were volunteered and were free to stop the
study anytime. Informed consent was obtained from indi-
vidual. This study was approved by the Institutional Re-
view Board of Chonnan National University (IRB No:
1040198-221018-HR-124-02).

1. Study design
This study was designed as a preliminary cross-section-
al study. The details of study was described according to
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STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) statement, available at https://
www.strobe-statement.org/.

2. Participants

The study included young adults aged 19-34 years liv-
ing in Gwangju Metropolitan City, Korea. Overall, 250
individuals were recruited for the study. Among them,
202 who completed the questionnaire were included in
the analysis. Due to the potential alteration in lifestyle
and dietary behavior post-diagnosis, cases defined by
medical doctors were excluded from the study. Due to a
purpose of the study, a preliminary trial, this study was
performed with a limited number of individuals.

3. Data collection of participants’ general and lifestyle
characteristics

Study participants’ sex, age, marital status, living type,
monthly income, occupation, and medical history of
GERD were surveyed. Their height and weight were also
investigated by self-report and used as body mass index
(BMI; kg/m®). Obesity class was defined using BMI, fol-
lowing the rules of the Korean Society of Obesity Study:
Underweight (< 18.5 kg/m?), Normal (18.5-22.9 kg/m?),
Overweight (23-24.9 kg/m?), Obesity (> 25 kg/m?) [15].
Other lifestyle factors including the use and quantity of
tobacco and alcohol, sleep duration, and pillow height
were also recorded. Physical activity was also investigat-
ed using the International Physical Activity Question-
naire and was presented as the metabolic equivalent of
task (MET-h/week) [16, 17].

4. Data collection of dietary behavior and intake

A literature review did not reveal any existing survey
specifically addressing eating behaviors related to GERD
in the general Korean population. Therefore, dietary
habits and intake information were collected using a
modified version of a questionnaire from a previous
Korean study [18]. The questionnaire was designed to
examine the weekly frequency of the following types of
foods: five food groups commonly consumed by Kore-
ans and three unhealthy food groups: fatty foods, instant
foods, and fast foods. Additionally, based on a literature
review [6, 19], the consumption frequency of five addi-
tional types of foods known to worsen GERD was also
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investigated: chocolate, carbonated drinks, coffee, tea,
and fruit juice. Lastly, dietary habits such as meal regu-
larity, meal duration, meal frequency, overeating, eat-
ing out, snacking, and late-night meals were assessed.
Participants selected from the following options: Meal
regularity (per week: very irregular [< 1 day], irregular
[2-3 days], regular [4-5 days], very regular [6-7 days]);
meal duration (minutes: < 10, 10-20, 20-30, > 30); meal
frequency (per day: 1, 2, > 3); overeating (per week:
none, 1-2, 3-4, > 5); eating out (excluding work meals,
including delivered food: none, 1-3/month, 1-2/week,
3-4/week, 5-6/week, daily); snacking (between-meal
snacks, per week: none, 1-2, 3-4, 5-6, daily); late-night
meals (after-dinner snacks: none, 1-3/month, 1-2/
week, > 3/week).

5. Data collection of GERD symptoms
To investigate the GERD symptoms, the Korean version
of the gastroesophageal reflux disease questionnaire
(GerdQ) was applied [20, 21]. GerdQ is the initial tool
used to determine the severity of GERD symptoms in
patients who have not previously been treated for upper
gastrointestinal symptoms when they first visit a prima-
ry healthcare provider to guide diagnosis and treatment.
The GerdQ consists of four potential symptoms of
GERD (heartburn, acid reflux, sleep disturbance, and
additional medications without a doctor’s prescription)
and two additional symptoms (upper abdominal pain
and nausea) associated with diseases other than GERD.
If the participants had one or more of the following
symptoms, they scored one for each (heartburn, acid
reflux, sleep disturbance, or medications). However, as
described above, upper abdominal pain and nausea
could indicate issues other than GERD and were not
considered. GerdQ scores ranged from 0 to 12, with
higher scores indicating the severity of GERD. Partic-
ipants were divided into two groups based on their
scores. If the subject’s GerdQ is < 4, then belongs to the
normal, otherwise caution group.

6. Statistical analyses

All statistical analyses were performed using IBM SPSS
Statistics 25.0 (IBM Co.). The reliability of the question-
naire was tested using the Cronbach’s alpha. The co-
efficient for lifestyle items was 0.95, that for the dietary
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behavior was 0.669, and for GERD symptoms was 0.801,
which was all appropriate (a > 0.6). The general charac-
teristics, lifestyle, and dietary habits of the participants
were presented as frequencies and percentages. The
Fisher’s exact test was used to examine the differences
in general characteristics according to the GerdQ score,
and the Mann-Whitney U-test was used to analyze the
differences in lifestyle, dietary habits, and food group
intake. Statistical significance was set at P < 0.05.

RESULTS

1. GerdQ score and the general characteristics of the
study participants

The GerdQ scores of all participants are presented in
Table 1. The GerdQ scores of the study group ranged
from 0 to 7. Among the study participants, 187 (92.6%)
were in the normal group (GerdQ < 4) and 15 (7.4%)
were in the caution group (GerdQ > 5). The prevalence
of GERD in this study was comparable to that observed

among Koreans in the same age group (20-30 years) [2].
No participants had a GerdQ of more than 8.
Table 2 presents the general characteristics of study

Table 1. Distribution of study participants according to GerdQ
score

GerdQ score (median
[interquartile range])

Total 0[0-2] 0 7
0[0-3] 0 4

Classification Min  Max n (%)

202 (100)
187 (92.
105

Normal
52.0
19.2
5(12.4
5.0)
4.0)
4)
3.4)
2.5)
3(1.5)

GerdQ, gastroesophageal reflux disease questionnaire. Min, minimum;
Max, maximum.

6)
)
)
)

Caution 6

\IChO‘I(I"'J:O.)MHO

(
(
(
9 (
5
10¢(

8 (
6] 5 7 15 (7.

7 (
5

Table 2. General characteristics of the study participants according to GerdQ score

- GerdQ score group 5
Characteristic Category Total ;
Normal (n = 187) Caution (n = 15)

Sex Male 68 (33.7) 3(33.7) 5(33.3) -0.028
Female 134 (66.3) 124 (66.3) 10 (66.7)

Age (year) 20-24 96 (47.5) 2(49.2) 4 (26.7) -1.317
25-29 64 (31.7) 8 (31.0) 6 (40.0)
30-35 42 (20.8) 37 (19.8) 5(33.3)

Marital status Married 24 (11.9) 0 (10.7) 4(26.7) -1.835
Single 178 (88.1) 167 (89.3) 11 (73.3)

Type of residence Living with family 127 (62.9) 116 (62.0) 11 (73.3) -0.869
Living alone 75 (37.1) 71 (38.0) 4 (26.7)

Monthly income <100 126 (62.4) 119 (63 6) 7 (46.7) -1.251

(10,000 Korean won) 100-199 16 (7.9) 3(7.0) 3(20.0)

200-299 3(21.3) (21 9) 2(13.3)
= 300 17 (8.4) 14 (7.5) 3(20.0)

Occupation Office worker 146 (72.3) 139 (74.3) 7 (46.7) -2.297"
Non-office worker 6 (27.7) 8 (25.7) 8 (53.3)

BMI Underweight 24 (11.9) 2(11.8) 2(13.3) -0.417
Normal 113 (55.9) 106 (56.7) 7 (46.7)
Overweight 0(14.9) 7 (14.4) 3(20.0)
Obesity 5(17.3) 2(17.1) 3(20.0)

n (%).

Comparisons between normal and caution groups were made Fisher’s exact tests.
BMI, body mass index; GerdQ, gastroesophageal reflux disease questionnaire.

*P<0.05.
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participants according to their GERD scores. The GERD
phenotype was associated with the subject’s type of oc-
cupation. The proportion of participants with non-office
jobs was higher in the caution group (53.3%) than in the
normal group (25.7%, P < 0.05). However, other back-
ground information, including sex, age, marital status,
type of residence, household income, and obesity, were
independent of the GERD phenotype.

2. Lifestyle factors related to GERD taking account of
GerdQ score

The differences in lifestyle behaviors related to GERD
are presented in Table 3, considering the GerdQ score
group. A total of five investigated items, the frequency of
alcohol drinking per week differed between two GerdQ
groups. Individuals in the GerdQ caution group were
more likely to drink alcohol weekly than those in the
control group (P < 0.05). However, other lifestyle char-

acteristics, such as the amount of alcohol and cigarettes
consumed, physical activity, sleep duration, and pillow
height, were not associated with the GerdQ score in this
young Korean adult group.

3. Dietary behavior and consumption taking account
of GerdQ score

Table 4 shows the dietary behaviors of the study partic-
ipants according to GerdQ group. Seven dietary habits
were investigated; among them, the frequency of over-
eating and late-night meals was significantly associated
with the GerdQ group (P < 0.001). Individuals with high-
er GerdQ scores in the caution group reported overeat-
ing and late-night snacks more frequently than those
with lower GerdQ scores in the normal group. However,
there were no significant differences in the regularity of
meals, frequency of meals, eating out, snacks, or meal-
times between the GerdQ groups.

Table 3. Lifestyle factors related to gastroesophageal reflux disease according to GerdQ score

GerdQ score group

Characteristic Total (n = 202) - U
Normal (n = 187) Caution (n = 15)
Frequency of drinking (per week) 1.5 [0-1.5] 1.5[0-1.5] 1.5 [0-3.5] -1.628"
Amount of alcohol (glass/day) 1.5[0-5.5] 1.5[0-5.5] 1.5[0-3.5] -0.036
Amount of smoking (cigarettes/day) 0[0-0] 0.0[0-0] 0.0 [0-0] -1.290
Physical activity (MET-h/week) 9.6 [4.9-16.9] 9.6 [4.9-16.9] 10.3 [6.3-16.9] -0.260
Sleep duration (h/day) 6.5 [6.0-7.5] 6.5 [6.0-7.5] 6.5 [6.0-6.5] -1.481
Pillow height (cm) 7.0[2.5-7.0] 7.0[2.5-7.0] 7.0 [2.0-7.0] -0.263
Median [interquartile range].
Comparisons between normal and caution groups were from Mann-Whitney U-tests.
GerdQ, gastroesophageal reflux disease questionnaire; MET, metabolic equivalent of task.
***p < 0.001.
Table 4. Dietary habits according to the GerdQ score group
e GerdQ score group
Characteristic Total (n = 202) : U
Normal (n = 187) Caution (n = 15)
Frequency of meal (per day) 2.0[2.0-3.0] 2.0[2.0-3.0] 2.0[2.0-3.0] -0.941
Meal regularity (per week) 4.5 [2.5-4.5] 5[2.5-4.5] 4.5 [2.5-4.5] -0.770
Mealtimes (min) 15.0[15.0-25.0] 15 0[15.0-25.0] 15 0[15.0-25.0] -0.336
Frequency of overeating (per week) 1.5[1.5-3.5] 5[1.5-3.5] 5[1.5-5.5] -2.672""
Frequency of eating out (per week) 1.5[0.5-3.5] 5[0.5-3.5] 5[1.5-3.5] -1.277
Frequency of snack (per week) 7.0 [3.5-7.0] 0[3.5-7.0] 7 [3.5-7.0] -0.758
Frequency of late-night meals (per week) 0.5[0.5-0.5] 5[0.5-1.5] 5[1.5-5.0] -3.551""

Median [interquartile range].

Comparisons between normal and caution groups were from Mann-Whitney U-tests.
GerdQ, gastroesophageal reflux disease questionnaire; MET, metabolic equivalent of task.

***pP < 0.001.
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The frequencies of weekly food group consumption
are presented in Table 5. Thirteen types of foods were
investigated. Among them, the frequency of chocolate
and fast food intake differed between the GERD caution
and normal groups; the caution group had chocolate
and fast food every week more often (for both, P < 0.001).
However, the frequency of consumption of the rest of
the investigated food groups (grain, protein, fruits, veg-
etables, dairy foods, coffee, tea, fruit juice, carbonated
drinks, fatty foods, and instant foods) did not differ be-
tween the GERD phenotypes.

DISCUSSION

Growing prevalence of GERD resulting from a West-
ernized diet and stress has been markedly evident in
Koreans, especially in young adults in 20s-30s. This
young population may be at a higher potential risk of
GERD because it commonly consumes more fatty foods,
snacks, soda, and caffeinated drinks, which lowers the
pressure on the LES. In this study, a group of young Ko-
rean adults aged 19-34 living in Gwangju Metropolitan
City were analyzed. Using the Korean version of the
GerdQ), the risk groups for GERD were identified, and
their lifestyle, dietary behavior, and intake were also

examined. The findings suggest that the GerdQ caution
group showed differences in job, alcohol consumption,
dietary habits, and intake compared with the normal
group.

Fifteen individuals were identified in the GerdQ cau-
tion group (7.4%) among the 202 participants, a prev-
alence similar to that of GERD in Koreans within the
same age group [2]. Among the general characteristics
of study participants, occupation type was associated
with the GerdQ group. Those with severe GERD symp-
toms in the caution group had a higher proportion of
non-office workers. In a study from UK, the risk of GERD
was increased with manual work, compared to seden-
tary jobs [22]. In this study, jobs involved in physical la-
bor were included in the job type of non-office work. In
line with this, the current findings-higher GerdQ scores
in individuals with non-office workers-are also similar
to earlier findings from the UK. Furthermore, in the
current study, non-office workers had a higher propor-
tion of smokers, compared to office workers (12.5% vs.
8.9%). Although the current study did not confirm the
association between the smoking and the risk of GERD,
the habitual use of cigarette is a lifestyle risk factor that
affect GERD symptoms [23]. Additionally, sex differ-
ences in the prevalence and risk of GERD are also well

Table 5. Frequency of intake of foods per week according to the GerdQ score group

GerdQ score group

Characteristic Total : U
Normal (n = 187) Caution (n = 15)

Grain 7.0 [7.0-7.0] 7.0 [7.0-7.0] 7.0 [7.0-7.0] -1.112
Protein 7.0 [3.5-7.0] 7.0 [3.5-7.0] 7.0 [1.5-7.0] -0.826
Fruits 3.5[1.5-7.0] 3.5[1.5-7.0] 3.5[1.5-7.0] -1.365
Vegetables 7.0 [3.5-7.0] 7.0 [3.5-7.0] 7.0 [1.5-7.0] -0.444
Dairy foods 3.5[1.5-7.0] 3.5[1.5-7.0] 3.5[3.5-7.0] -1.128
Chocolate 1.5[0-3.5] 1.5[0-3.5] 3.5[1.5-3.5] -2.266""
Coffee 4.5[1.5-7.0] 3.5[1.5-7.0] 7.0 [3.5-7.0] -1.765
Tea 1.5 [0-3.5] 1.5 [0-3.5] 1.5 [0-3.5] -0.487
Fruit juice 0[0-1.5] 0[0-1.5] 0[0-1.5] -0.312
Carbonated drinks 1.5[0-3.5] 1.5 [0-3.5] 1.5 [0-3.5] -0.808
Fatty foods 1.5[1.5-3.5] 1.5[1.5-3.5] 3.5[1.5-5.5] -1.735
Instant foods 1.5[1.5-3.5] 1.5[1.5-3.5] 3.5[1.5-5.5] -1.442
Fast foods 1.5[1.5-3.5] 1.5[1.5-3.5] 3.5[1.5-3.5] -2.265""

Median [interquartile range].

Comparisons between normal and caution groups were from Mann-Whitney U-tests.
GerdQ, gastroesophageal reflux disease questionnaire; MET, metabolic equivalent of task.

***P < 0.001.
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documented. Females, particularly those over 50, have
a higher risk of GERD compared to males, likely due to
hormonal changes [24]. In this study of young Korean
adults, although more females were surveyed, no signif-
icant sex differences in GERD symptoms were observed.
This may be related to the age of the study population,
as the participants were primarily in their 20s and 30s.
Lastly, studies have reported that psychological factors,
including job satisfaction and stress, are also associated
with GERD symptoms [25, 26]. Further studies consid-
ering these psychological characteristics are required to
confirm the current findings.

Among the participants’ general characteristics, their
sex, age, marital status, residence type, household in-
come, and degree of obesity were not associated with
the GerdQ score. Inconclusive findings were evident re-
garding the role of these factors in the etiology of GERD;
however, earlier studies have observed that obesity is
associated with the risk of GERD. Excessive fat and body
weight increase abdominal pressure, which may lead to
GERD [27-29]. A large cohort study also suggested that
the risk of GERD increases with a BMI of 3.5 kg/m” [30].
However, in the young Korean adult group, there was no
clear association between BMI and GERD symptoms.
Anthropometric measurements were not performed for
this project, and information was only collected from
self-reporting. This may lead to an unclear association
between BMI and GerdQ score.

The frequency of alcohol consumption was associated
with GerdQ score, along with other lifestyle factors, in-
cluding the amount of alcohol and tobacco consumed,
frequency of smoking, physical activity, sleep duration,
and pillow height. Multiple studies have suggested
that alcohol consumption is a risk factor for GERD as
it weakens esophageal movement and pressure of LES
[31]. A meta-analysis revealed that alcohol consump-
tion is associated with GERD, and that the amount and
frequency of alcohol consumption are decisive risk
factors for GERD [32]. However, there are still discrep-
ancies between these studies: Alcohol does not affect
the occurrence of GERD [33], and, although the current
study confirmed that frequency of alcohol consumption
was associated with higher GerdQ scores, other alco-
hol-related behaviors did not differ between the two
GerdQ score groups. Tobacco smoking is also associat-
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ed with GERD. Smoking is speculated to prolong acid
clearance time due to decreased salivary secretion and
bicarbonate concentration, decreased pressure on the
LES, and reflux symptoms due to the rapid increase in
intra-abdominal pressure caused by coughing [34-37].
Several epidemiological studies have supported the risk
effect of tobacco smoking on GERD pathogenesis [7, 8,
38, 39]. Furthermore, to reduce nocturnal acid reflux,
maintaining the upper body position [40], and sleeping
on the left side of the body [41, 42]. However, in this
study, lifestyle behaviors, except for alcohol consump-
tion, were independent of GERD. This may be due to
the limited size and age of the study population (mostly
in their 20s) and the relatively short exposure to such
substances. Further studies with larger sample sizes and
more in-depth analyses are required.

The frequencies of overeating and late-night eating
were associated with the GerdQ score. Having a meal
leads to stomach distension and triggers transient LES
relaxation (TLESR) to emit air during the meal. A large
meal can cause more stomach distension, resulting
in more frequent TLESR and acid reflux [43, 44]. Most
cases of GERD occurs within three hours of eating
due to stomach distension [45], and a group of peo-
ple who overeat experience more frequent acid reflux
and esophageal exposure than those who have regular
meals [46]. Although studies have reported inconclusive
findings [47], it is well known that overeating, eating
fast, irregular meal times, and late-night snacking are
all negatively associated with the risk of GERD. Possi-
ble mechanisms of action for these eating behaviors in
GERD have also been suggested. Overeating and eating
quickly can damage the esophageal mucosa and delay
gastric emptying, which can increase the risk of GERD
and worsen its condition [48, 49]. Other studies have
also reported that eating within three hours of going to
bed is associated with an increased risk of GERD [50].
The current findings provide supportive evidence that
overeating and late-night eating are associated with
GERD severity. However, overeating and late-night eat-
ing were defined by each participant; further studies are
needed to investigate this dietary behavior using a more
accurate definition.

This study analyzed the dietary consumption of se-
lected food groups known to be associated with GERD
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symptoms. The findings suggest that individuals in the
GerdQ caution group consumed more chocolate and
fast foods than those in the normal group. Fast foods
contain a large amount of fat, which causes and worsens
GERD by weakening the LES. Chocolate is also associat-
ed with weakening of the LES, leading to acid reflux [9].
This study confirmed the known dietary therapy that a
reduction in the consumption of fast food and cholate
could relieve GERD symptoms, and findings should be
considered in the treatment practice.

Limitations

This study applied a comprehensive approach to un-
derstanding various lifestyle and dietary factors, espe-
cially in young Korean adults. The findings showed that
lifestyle, dietary habits, and food intake were associated
with GERD in young Koreans and could be considered
disease interventions. However, the following issues
may have been present in this study: First, this study
employed a quantitative design using the questionnaire.
This self-report document cannot provide detailed in-
formation to explain the underlying mechanisms and
associated risk factors. Second, the study was performed
on a group of young people living in a limited area of a
large city. These study participants did not fully repre-
sent all young Korean adults. Further studies with larger
cohorts from various regions and better-descriptive
questionnaires are warranted.

Conclusion

This study investigated the lifestyle and dietary factors
that influence GERD symptoms in young Koreans. The
results showed that those at risk of GerdQ scores were
more likely to have non-office occupations, frequent
alcohol consumption, heavy and late-night eating, and
frequent consumption of chocolate and fast food. These
findings could be referred to in the understanding of
GERD and the development of guidelines to prevent
and improve GERD symptoms in young Korean adults.
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Objectives: Recently, food insecurity has been a major public health issue along with the food crisis
caused by COVID-19, climate change, and the polarization of food supply due to socioeconomic dis-
parities. Food insecurity is known to be related to the food choices and environment of the consum-
er. Therefore, this study aimed to evaluate the food security statuses of adults in Jeju and investi-
gate their food purchase patterns, food policy recognition, and food environment satisfaction.
Methods: Based on data from the 2022 Jeju Food Survey, 346 adults aged > 19 years in Jeju were
classified into food security and insecurity groups (quantitatively and qualitatively) using the ques-
tionnaire. Food purchase patterns, including purchasing frequency, items, and reasons, were sur-
veyed for local and eco-friendly foods. The recognition and necessity of several food policies and
satisfaction with diet and food environment (availability, accessibility, affordability, accommodation,
and acceptability) were measured using the Likert scale.

Results: Among the total participants, 47.4% were in the food insecurity group. The frequency of
purchasing local and eco-friendly foods did not significantly differ by food security status. The inse-
curity group exhibited a higher recognition rate of basic rights to food (36.0%) than the security
group (24.7%, P = 0.023). The recognition and necessity of specific food policies did not significant-
ly differ by food security status, except for the policy of promoting food communities, for which the
food security group exhibited higher recognition than the food insecurity group did (P = 0.004). The
food insecurity group exhibited significantly lower scores regarding satisfaction toward diet and food
environment factors (P < 0.05 for all).

Conclusion: Overall, the food security group reported higher satisfaction with their diet and food en-
vironment than the food insecurity group. Further in-depth studies to investigate the determinants
of food insecurity and effective promotional strategies for food policies are needed.

Keywords: food security; nutrition policy; access to healthy foods; quality of life
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Food security status of adults in Jeju

INTRODUCTION

uAele] FH BASH tol WA BA(IF JF4 A B
A, AF Y B7EAZIETL U ARl AA o] 48
o 1 0lg2] AT} FP7t Ak 24 FFl FAF Yt &
A3 UeHI-3] BANE 4F 401 F2 AAol9) A BA
2 Hgtov AT BA-Heha olH AL 1Yol Adel
SgsHA Fulo] 1A e AAT + AEF TP T
§l9) 712A9l UALE BT Fojok Grht AH8A Q40|
AT QI 41, 53] TRLH9 24 olF A= 94719l
o BFEEA ALY FRA et A40] B Roh
9AH1)

ol mre} Setek AL IR B, A7), Wk 5 A
FHOE AR 718 By xS AYT o, 2022
AZAHE reAe 712 B 24,2 Agstel Exlo] A
FoT AT FALYE PR FRY 5 Y= A&7t
S% WA AAS BYeky 299 A A RAGTY 2
ZekT QPAT HAYS AYH o= QE%} S HeEe B
AstAt sttHs). PAHCE EUe WA BE AR
& 91 ALE e A 6& uAe o] okt

wrlo] g W e] Age Ao sr] X B} 94
) 1 3k 9leHs).
Ao AALE T 7HRE SAHEE oJulshs 2 AFE (local

foods) (6% 457127 TEEo] Alstn FAF o], A<
BA2) B4 7L 5 AL © Holt A= B3]
2344L 29 % 9lof B2 8GR 707 & gt
[7, 8]. T3, sFolut Q1% H|& glo] AujEe 1R 4B

71E Bl s AR Ao dgo] &1 A=g 3
A v)R e 2 B gepo] Yok, 10] Ak A<}
3 A2 oA JejnE Wayol &1 A, B4
Ao g A&7FsRE WA AA SHe A AHARES] HA
2l By e 2AFE 9 A AF oAl ditt 712
A7 FEo| Wi}

HT AR Y AT 712d AL A
AA = ATHIL] A F=
A FAA, 7HE Qb A, F kA
ﬂﬂiﬂﬁﬂ-ﬂﬁ“ﬁﬁL}
T E st Ao|tH12]. HAE L&

A Ao A A ATl oS 71—20 1][12] ]740] Z Al
AEHE A QAR A9 HAR] Aol it AA= AL
9+ BaE 2AF Y whejo] o] £oj Ao} gk,

S, AANA HATE BFEA e AL A4, 3 9
FAIE AR F53 tEo] HEl Y] 45 F53 wEio] U,
AAA ARAHO|E TS F= Ao R HuEQITHI3, 14].
HAZ B 0] S5 AYH HEF, 3§ ¥l =

O_u

r F|°

H

https://doi.org/10.5720/kjcn.2024.00012

EITHIS). A AA Al 1
2 99 vngol 33 718
(151 5171%) 59} BeIE HPATEL 22 AAEFoI 3
o AZE o ANET gleHi4-16). T, HAE B
Aele] 7184, WA, AAH 5 olg Zdo] X3
uk 49lo] wAe BA S AubdoR WAk U
U 98t 9] BA e 1t WA ol e 3
B AEHEel AoltH17). B3] AFERY) A4, AET
w Alg) 5o Tt A Q% 2Qle] Fatwo] 2y H 9
ARH18-20], WA 2 $2olt B 84 S o3t 3
7He AAHA) o]5oi2l Ao] gl Aoltt. IEiEg & 7
£ AFA S A% 4910] WAL BA RS Hetsha ol
2 e 7o) e L 3 A, BAe B UEES B
ato] Ao EAL TS B 57, HA AA Lol
7lofetnz gk,

METHODS

Ethics statement

The 2022 Jeju Food Survey was approved by the Institu-
tional Review Board of Jeju National University (approval
number: JJNU-IRB-2022-038-001) and this study was ex-
empted from the review by the Institutional Review Board
of Jeju National University because of the secondary anal-
ysis (exemption number: JJNU -IRB- 2024-076). The in-
formed written consent was obtained from each partici-
pant.
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Table 1. General characteristics of study participants by food security status

Characteristic n Logill 6) Fo(cr>]d=sigér)|ty Foc()g ':i%%my P-value”

Sex 0.017
Male 152 (43.9) 91 (50.0) 61 (37.2)

Female 194 (56.1) 91 (50.0) 103 (62.8)

Age (year) 471 +16.2 473+ 174 46.8 + 14.8 0.780

Age group (year) 0.111
19-29 2 (17.9) 39 (21.4) 3(14.0)

30-39 3(15.3) 24 (13.2) 9 (17.7)
40-49 65 (18.8) 31 (17.0) 34 (20.7)
50-59 8 (25.4) 41 (22.5) 7 (28.7)
> 60 8 (22.5) 47 (25.8) 1(18.9)

Region
Jeju-si dong 207 (59.8) 108 (59.3) 9 (60.4) 0.609
Jeju-si eup-myeon 48 (13.9) 26 (14.3) 2(13.4)

Seogwipo-si dong 49 (14.2) 29 (15.9) 0(12.2)
Seogwipo-si eup-myeon 42 (12.1) 19 (10.4) 3(14.0)

Education level 0.802
Less than high school 148 (42.8) 79 (43.4) 69 (42.1)

College or above 198 (57.2) 103 (56.6) 5 (57.9)

Household type 0.874
Single person 56 (16.2) 30 (16.5) 26 (15.9)

Multi-person 290 (83.8) 152 (83.5) 138 (84.1)

Occupation (n = 344) 0.655
Managers/professionals/clerk 119 (34.6) 60 (33.1) 9 (36.2)

Service/sales workers 104 (30.2) 52 (28.7) 2 (31.9)
Forestry and fishery workers/elementary workers/other 51 (14.8) 28 (15.5) 3(14.1)
Unemployed (including students and housewives) 0(20.4) 41 (22.7) 9 (17.8)

Monthly household income (n = 343, KRW) 0.241
< 2,000,000 54 (15.7) 29 (16.1) 5 (15.3)
2,000,000-2,999,999 41 (12.0) 17 (9.4) 24 (14.7)
3,000,000-4,999,999 123 (35.9) 61 (33.9) 2 (38.0)
> 5,000,000 125 (36.4) 73 (40.6) 2 (31.9)

n (%) or Mean + SD.

YP-value from chi-square test or t-test.
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Fig. 1. Food security status of the study participants (A) and major cause of food insecurity (B, C).
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Table 2. Food purchase of local and ecofriendly foods and related factors by food security status
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Total

Food security

Food insecurity

Food purchase and related factors (n = 346) (n = 182) (n = 164) P-value”
Frequency of purchasing foods produced in Jeju 0.668
2-7 times a week 134 (38.7) 67 (36.8) 67 (40.9)
1-4 times a month 163 (47.1) 87 (47.8) 76 (46.3)
Less than once a month 49 (14.2) 28 (15.4) 21 (12.8)
Types of foods produced in Jeju (n = 315) 0.411
Grains (rice, barley, etc.) 16 (5.1) 10 (6.1) 6 (4.0)
Legumes 13 (4.1) 10 (6.1) 3(2.0)
Fruits 3 (10.5) 15(9.1) 18 (12.0)
Vegetables 87 (27.6) 40 (24.2) 47 (31.3)
Meat :LO:L (32.1) 58 (35.2) 43 (28.7)
Seafood products (fish, shellfish, etc.) 6 (8.3) 13 (7.9) 13 (8.7)
Eggs (egg, etc.) 5 (7.9) 12 (7.3) 13 (8.7)
Milk and dairy products 14 (4.4) 7(4.2) 7(4.7)
Other 0(0.0) 0 (0.0) 0 (0.0)
Main reason for buying foods produced in Jeju (n = 315) 0.106
The ingredients are fresh. 222 (70.5) 109 (66.1) 113 (75.3)
The taste, shape, and quality are good. 29(9.2) 18 (10.9) 11 (7.3)
It's cheap. 12 (3.8) 8(4.9) 4(2.7)
It helps Jeju’s farmers. 21 (6.7) 8(4.9) 13 (8.7)
It's an ingredient that I've been eating since | was young, 27 (8.6) 19 (11.5) 8 (5.3)
Other 4 (1.3) 3(1.8) 1(0.7)
Difficulties in buying foods produced in Jeju (n = 314) 0.448
There’s no store nearby. 6 (17.8) 33(20.0) 23 (15.4)
It's hard to notice the mark of Jeju. 9 (18.8) 30(18.2) 29 (19.5)
There aren’t many different types of ingredients. (30 3) 46 (27.9) 49 (32.9)
Due to low quality such as taste, appearance, etc. 3(4.1) 7(4.2) 6 (4.0)
The price is expensive. (22 9) 35(21.2) 37 (24.8)
Other 1(0.3) 1(0.6) 0 (0.0)
No specific reason 18 (5.7) 13 (7.9) 5(3.4)
Main reason for not buying foods produced in Jeju (n = 29) 0.609
There’s no store nearby. 5(17.2) 3(20.0) 2(14.3)
Don’t know if it's from Jeju. 7(24.1) 4(26.7) 3(21.4)
It's not particularly different from other local agricultural 7(24.) 3(20.0) 4 (28.6)
products.
Due to low quality such as taste, appearance, etc. 1(3.5) 1(6.7) 0(0.0)
The price is expensive. 2(6.9) 0(0.0) 2(14.3)
Other 7(24.1) 4 (26.7) 3(21.4)
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Table 2. Continued

Food purchase and related factors i T=oga£I16) F()(?]d=si§;';ty Foc()g rslgcij)nty P-value”
Use of local food stores 0.506
Yes 135 (39.0) 68 (37.4) 67 (40.9)
No 211 (61.0) 114 (62.6) 97 (59.1)
Most difficult aspect of using a local food store (n = 134) 0.297
There aren’t many stores nearby. 73 (54.5) 39 (57.4) 34 (51.5)
The foods are not fresh. 2 (1.5) 2(2.9) 0(0.0)
There aren’t many different types of ingredients. 31(23.1) 14 (20.6) 17 (25.8)
Due to low quality such as taste, appearance, etc. 5(3.7) 1(1.5) 4(6.1)
The price is expensive. 17 (12.7) 8(11.8) 9 (13.6)
Other 1(0.8) 0(0.0) 1(1.5)
No hard reason 5(3.7) 4(5.9) 1(1.5)
Frequency of purchasing eco-friendly foods” (n = 344) 0.984
2-7 times a week 47 (13.7) 25 (13.9) 22 (13.4)
1-4 times a month 139 (40.4) 72 (40.0) 67 (40.9)
Less than once a month 158 (45.9) 83 (46.1) 75 (45.7)
Main reason for buying eco-friendly foods (n = 234) 0.467
The ingredients are fresh. 80 (34.2) 36 (30.0) 44 (38.6)
The taste, shape, and quality are good. 13 (5.6) 5(4.2) 8 (7.0)
It's cheap. 4(1.7) 2 (1.7) 2(1.8)
To protect the environment. 14 (6.0) 6 (5.0) 8 (7.0)
It is more nutritious than regular agricultural products. 15 (6.4) 9 (7.5) 6 (5.3)
| can eat it with confidence. 108 (46.2) 62 (51.7) 46 (40.4)
Main reason for not buying eco-friendly foods (n = 104) 0.018
There’s no store nearby. 21 (20.2) 13 (22.0) 8 (17.8)
Eco-friendly product certification is not trustworthy. 7(6.7) 2(3.4) 5(11.1)
There is no difference from general foods. 0(19.2) 16 (27.1) 4 (8.9)
Due to low quality such as taste, appearance, etc. 4(3.9) 3(5.1) 1(2.2)
The price is expensive. 0 (38.5) 16 (27.1) 24 (53.3)
Other 2(11.5) 9(15.3) 3(6.7)
n (%) or Mean + SD.

YP-value from chi-square test or t-test.

?Measured using a 3-point scale (e.g., don’t know = 1, have heard of it = 2, know well = 3).
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Table 3. Food policy recognition and necessity by food security status

Policy recognition n 'Logaéll 6) Fo((r)1d=sje-gtér)|ty FO(()g rsj,-%cllu)nty P-value”
Basic rights to food 0.023
Have heard of it 104 (30.1) 45 (24.7) 59 (36.0)
Have never heard of it 242 (69.9) 137 (75.3) 105 (64.0)
Establishment of multi-item production system by organizing
small and medium-sized farmers (n = 345)
Recognize it” 1.3+£05 13+0.5 12+04 0.054
Consider it necessary” 3.7+0.9 3.7+0.9 3.8+1.0 0.658
Support for local food activation
Recognize it 1.8+0.6 1.8+0.7 1.8+0.6 0.989
Consider it necessary 4.0+£09 40+£09 40+09 0.574
Support for processing and distribution using agricultural
and fishery products from Jeju
Recognize it 15+0.6 1.6+0.6 1.5+0.6 0.273
Consider it necessary 40+09 4.0+0.8 39+10 0.456
Expanding the supply of local food ingredients in public
meals (n = 345)
Recognize it 1.6+ 0.7 1.6+0.6 1.6+0.7 0.782
Consider it necessary 41+0.9 4.0+0.8 42+1.0 0.215
Support for eco-friendly agriculture, forestry, and fisheries
Recognize it 1.6+0.6 1.6+0.6 1.5+0.6 0.098
Consider it necessary 40+09 4.0+0.8 40+1.0 0.985
Strengthening dietary education
Recognize it 1.7+0.7 1.7+0.6 1.6+0.7 0.599
Consider it necessary 41+0.9 41+0.8 40+1.0 0.807
Strengthening the food safety management system (n = 345)
Recognize it 1.7+0.7 1.7+£0.7 1.7+0.7 0.337
Consider it necessary 43+0.8 43+0.7 43+09 0.745
Reduction of household waste (food waste and packaging
containers) (n = 345)
Recognize it 2.0+0.7 21+0.7 2.0+0.7 0.301
Consider it necessary 44+08 4.4 +0.7 4.3+0.9 0.663
Ensuring food for the vulnerable (n = 345)
Recognize it 1.8+0.7 1.8+0.7 1.8+0.7 0.604
Consider it necessary 43+0.8 4.3+0.7 4.23+0.9 0.996
Promoting food communities such as village kitchens and
social dining (n = 344)
Recognize it 15+0.6 1.6+0.7 1.4 +0.6 0.004
Consider it necessary 3.8+09 3.9+09 3.7+1.0 0.106

n (%) or Mean + SD.
YP-value from chi-square test or t-test.
Measured using a 3-point scale (e.g., don’t know = 1, have heard of it = 2, know well = 3).

)
2)
'"Measured using a 5-point scale (e.g., unnecessary = 1, normal = 3, necessary = 5).
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Table 4. Dietary satisfaction and importance of diet, happiness, and food environment satisfaction by food security status

Total

Food security Food insecurity

Dietary satisfaction and situation (n = 345) (n = 182) (n = 164) P-value”
Dietary satisfaction”
Happiness in life 3.8+0.7 3.9+0.7 3.7+0.7 0.006
Dietary satisfaction 3.7+0.7 3.9+0.6 3.4+0.6 < 0.0001
Importance of diet in happiness 4.3+0.7 4.4 +£0.8 42+0.8 0.046
Food environment satisfaction (n = 344)
Availability 28+ 0.7 3.0+0.7 2.7+0.8 <0.001
Accessibility 28+0.8 29+0.7 2.7+0.8 0.013
Affordability 28+ 0.7 29+0.7 2.6+0.7 <0.0001
Accommodation 28+0.8 29+0.7 2.7+0.8 0.003
Acceptability 29+0.6 3.0+0.6 2.8+0.6 0.001
Mean + SD.

YP-value from t-test.

?Measured using a 5-point Likert scale (e.g., very dissatisfied = 1, very satisfied = 5).

IMeasured using a 4-point scale (e.g., highly disagree = 1, highly agree = 4).

== 437, 49 PHEe 38T Uedil BE =
A EAR oEA Jgol B 5] B frolshAl w2 A
F5 HATHP < 0.05 for all). HA2] D79 -9 A digAt
o] WEEE 44 o s UEhd 23 AeEdY S84, A
o4, o8 "y, 7Hg AEA, AAdE 9 E BE FEoA
2.8-2.9449] HE HYloH He FEoA HAE B 1
ol mEA 5ol vl o5t A YERTHP < 0.05 for
all).

DISCUSSION

AFAS A0 ARG gl whet HAe 2

A Sttt & At ojAt 3469 F HA T S 9 AHo
2 BAE 152 52.6%, R 15 47.4%% 0, o]F o
A7t ¥4 9 AH 07 nE HAEo] 9l Ytk FEI H|
2 A 3R] 7.8%0 0. A v BAF IFC] o HlE&
2 62.8%= HAY BA TF0] v f-oJ5HA Eqkth X9/%
27 WA Fuf A= AT B of Fof mat {93k Ao]
£ HolX]| 9ok, Ay HAYE YA Y= o7t A
g 71Ed 9 A5 FFof gt AR, A4S d HAY 3
of thgk FEoll A f-of gt Afol & E it

U APGRA A Zof A HA T A RA} o] FoiX] Bf
7} ob& WA Qkot & A+t A:pe}o] Hlnr} of FATE, 2022 A
A gAY SARA et Bl n S o) & A A 9
ATl nEA HE&2 47.4%% A2A19 25.6%°] Bl =3ttt
[27]. TS AZA19] A HAY n|EA TIF9] tiFEo] &5
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Sz3} BESz0] Ui, £AA, o}4, 654 oo tepg

=)
k=]
o, & d7lAE A Qolle HAE 2R wet 2
3 Apol & Holz] Pkt off7t Aol RARE FojAte]
24 g =AY 59 Alele w3ol gle ek gleng &
T A )R] 248 9le wepsty] A3t B 4529l
ZAPF Eash Ao g AYzhEr,

T, eluete] EAHQ FrhRARl FUAGIFRA
A 2 @70t fARE BFOE MY vl A

Hrskal Qe AEQHgA Fuof Bet Aoof w=H HA g
o] ¥ 9 A HAEGE oflgt FHoRE FFHEOU 4
Ao g FZEA &S AL EFotaL QUrH23]. ojof wEH
2022 S-2jutel AEQHEA FEIHIEE 98.5%% 0, &
Aol HAY B IF% dA B O5S W9t HlES
92.2%2 Tha WA Uehgth B Aoas HAZe Ay B
% oo W2 A 1] E 3 Fofl gt 2ol = A mpet
5171 Qlaf PR TFol A v B IE-S ZISH
ESE B Aol AL AHoR wES v
62.0% (3.7%/5% WH)RE o]Ho] £ 2020 A5 FEZ
T5 AYAE 8 AP OIA B 47.3%[25]0] H]sf =
FEoldoy, HAL v 07 AAE RS0l 45.1%
(3.44/54d )R B IF vle] A verEth E3h 9
Ae] B4 IFoA v|R7g 1FC] Bls] BEHA7] gt A4
29 3=t FOoHA RO H T IF B4 AvkEo
2 52 55 Bof YA &F ¢ AH oA 9] HAo]
4h9] YB3} ARG ST F7to] $a3 80] E 5 9SS
AARRITE Ty, & Ate AR HS BRE 8918 AR
A Bl WA nEA 159 B2 AE S HEE 9
1& Agstedl Agto] ok &5 WA u B 159 A4

fo & rlo
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o A, JFBY, AGE 5 B 9% AAEAL L A
F2A} 872 B Wke WA %714 0.8 o] 2ol

W W7e] HokASe] A BEw A%, drEd 59 92
2 9% w39l ARulo] wgo] F Aoz AmEr),

FA9] 45.9%7F 2127 HAYE g ol g A mgt FLajgict
A FoH, FASHA] b= A% L ool sl “THA o] HlabAl”
2t SEBRh o2dt At AFAS AP A 4H]
o)A ZAPETH28] | M &= FAFSHA WERg T 1Y, S
EZA AT LNA FFH 2022 A FAH P RAH24]0014
B AES TUHA Y olfE “LuE AFH AolE =NA
FAA" 7L 15912 Uehd 2 A9 Aol ApolE His
b, & A9 H4AY B 259 ¢ VY 2159 29 A
4 HAZE FYHA = FE olf2 IR HA L} 2po]
7k QUO1A"E “THA o] WAL FASHA A Fot AFAT
oF FARE ATE Btk 2015 TAE|AH AFH28]0A Al
FA ol A tH] AHZF E7F7F BRI HARES] 84.4%7}
SHAL, BAAA FEE Ll T AHAE FE S 19
A2 YEPTh 2017 3H0] AR R 2 YAk
[29] M & AFA ] 2BBL BA K7 5 HIR 71 0] 40.9%
B A= 29.2%°0 wlsl A YEhd 202 Hof AFEHlEY]
HRtH o8 w2 AH]o] tigh o] Urt HA T} B 2
4 AR Yol FFE A= Ao B 59, HA
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oung g HAL A A4 Fst F-5 N, FHHAIS
A4 S 2 A AR 9 AT Q] o] g 4H T
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Al Ao gzt AN =g 2ARE A1}, HAY v B OF9)
HA g 7| EA AR %7} 36.0%E A T159] 24.7%°] H]5] =
otet HAY 71EAY AL o AAA Y 2o A= st
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AJARREEE, AIRAQL AT A A s HAT BA of R
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o] 8= E ghdst AZstar kst WA AA = 719
5 A& 2ol o]F I8 FAIH R 71E FH| oAt
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& AollA AR B of o] wet 7tas ol £
g atol7h FEHAE Feu, WA vEA JdFolA 7
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Limitations
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Conclusion
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w2l FF AZAY HA vl 2Yal] it 4%
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Objectives: This study aimed to explore the cross-sectional association between health-re-
lated quality of life (HRQoL) according to the number of comorbidities in older adults with
type 2 diabetes mellitus (T2DM) using the Euro Quality of Life-5 Dimensions (EQ-5D) index.
Methods: This study included 3,553 participants aged = 65 years from the 2008-2020
Korea National Health and Nutrition Examination Survey. Dietary data were collected
through 24-hour recall interviews by trained researchers, and demographic and lifestyle in-
formation via self-administered questionnaires. HRQoL was measured using a modified
EQ-5D scale. Multivariable linear regression analyzed the associations between EQ-5D
scores, nutrients and comorbidity, controlling for sociodemographic and health variables.
Results: Most participants reported ‘no problems’ in the EQ-5D scores, although approxi-
mately 17% to 47% of participants reported ‘some problems’ or ‘extreme problems,” de-
pending on the dimension. As comorbidities increased, significant declines were observed
across all dimensions, particularly in mobility, usual activities, pain/discomfort, and anxi-
ety/depression. Nutrient intake analysis revealed that participants with three or more co-
morbidities consumed less carbohydrates, but more fat.

Conclusion: Our findings demonstrate that among older adults with T2DM, a higher num-
ber of comorbidities is associated with decreased HRQoL. Additionally, there are differenc-
€es in nutrient intake patterns among those with more comorbidities, specifically decreased
carbohydrate intake and increased fat intake. These results emphasize the need for com-
prehensive and tailored management strategies that consider both diabetes and the co-oc-
curring health conditions. By addressing the complex healthcare needs of individuals with
multiple comorbidities, it is possible to enhance their HRQoL and overall well-being.

Keywords: quality of life; diabetes mellitus, type 2; comorbidity; aged; Korea

INTRODUCTION
Recent years have witnessed accelerated aging of populations worldwide, includ-

ing that of South Korea [1, 2]. This trend, coupled with increased life expectancy,
extends the duration for which individuals live with chronic conditions. There-

https://kjcn.org
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fore, there is heightened interest in “healthy life expec-
tancy,” the time span of living in good health, free from
diseases or disabilities [3-7]. This represents the dura-
tion of life spent in optimal physical and mental health
[8].

In the context of an aging population and the escalat-
ing burden of chronic diseases, diabetes has become a
critical global challenge for healthcare systems. This is
directly associated with the increasing prevalence of di-
abetes worldwide and is acknowledged as a significant
public health concern among aging populations. The
International Diabetes Federation estimates that the
global prevalence of diabetes among older people aged
65 and over at 43 million in 2021, and reports that it will
double by 2045 [9]. Notably, the Korean Diabetes Asso-
ciation reported that the prevalence of diabetes among
South Koreans aged 65 or older was 30.1% in 2020, a fig-
ure almost threefold the global average [10].

Patients with diabetes require continuous manage-
ment of various aspects of their daily lives, including
diet, exercise, and medication adherence for blood
sugar control [11]. Previous research has indicated that
older individuals with chronic conditions, such as dia-
betes, have a lower health-related quality of life (HRQoL)
compared to those without such conditions. Moreover,
the impact of these conditions on HRQoL is more sig-
nificant in older age groups than in younger popula-
tions [12, 13]. In particular, decreased quality of life
in patients with diabetes is associated with increased
morbidity, mortality, and healthcare costs, making the
improvement of their quality of life a foundational goal
of treatment. This necessitates interventions such as
nutritional therapy and psychosocial treatments [14-18].

The elderly population, particularly those aged 65 and
older, presents unique challenges and considerations.
As individuals age, they are more likely to develop mul-
tiple comorbidities, which complicates diabetes man-
agement and exacerbates the decline in quality of life
[19]. This age group is also more vulnerable to physical
and cognitive decline, making effective diabetes man-
agement more complex and demanding [20]. Moreover,
older adults often face greater social and economic
challenges, such as limited access to healthcare resourc-
es and reduced social support, further impacting their
HRQoL [21]. Therefore, focusing on this specific age

https://doi.org/10.5720/kjcn.2024.00014

group is crucial to understanding and addressing their
unique needs.

Previous studies investigating the associations be-
tween comorbidities and HRQoL were primarily con-
ducted in local hospitals during the 2010s [22-24],
including the Medical Expenditure Panel Survey in the
United States from 2011 to 2013 [25]. Other studies fo-
cused on identifying factors affecting quality of life have
been comprehensively summarized through meta-anal-
yses [26, 27]. Furthermore, research has been conduct-
ed in Southeast Asia [22, 23] and parts of Europe [24];
however, recent studies in East Asia, including Korea,
are limited. Specifically, there is a lack of research exam-
ining the associations between comorbidities, HRQoL,
and nutritional intake among Korean patients aged 65
and older with type 2 diabetes mellitus (T2DM). Given
the unique challenges faced by this age group, it is es-
sential to investigate these associations to develop more
tailored and effective interventions.

Therefore, this study aimed to analyze HRQoL in re-
lation to the number of comorbidities among Korean
T2DM patients aged 65 years and older, utilizing data
from the Korean National Health and Nutrition Survey
(KNHANES). The findings from this research are ex-
pected to offer valuable insights for the development of
targeted nutritional and therapeutic interventions, with
the ultimate goal of improving diabetes management
and enhancing the overall well-being of South Korea'’s
aging population.

METHODS

Ethics statement

The data utilized in this study, derived from the KNHANES
for the years 2008-2020, were collected with informed con-
sent from all participants. For the periods 2008-2014 and
2018-2020, the research received approval from the Institu-
tional Review Board of the Korea Centers for Disease Con-
trol and Prevention (IRB approval numbers: 2008-04EXP-
01-C, 2009-01CON-03-2C, 2010-02CON-21-C, 2011-02CON-
06-C, 2012-01EXP-01-2C, 2013-07CON-03-4C, 2013-12EXP-
03-5C, and 2014-12EXP-03-5C). Data from 2015-2017 were
exempted from ethical review, as determined by the Re-
search Ethics Review Committee of the Korea Disease Con-
trol and Prevention Agency (KDCA) [28].
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1. Study design

This study is a cross-sectional analysis and has been re-
ported in accordance with the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiolo-
gy) guidelines (https://www.strobe-statement.org/).

2. Study population

KNHANES is a nationwide health and nutrition survey
conducted since 1998 under the National Health Pro-
motion Act [28]. This large-scale cross-sectional study
was designed to assess the health status, health behav-
iors, and food and nutritional intakes of a non-institu-
tionalized civilian population in South Korea. The KN-
HANES data collection process encompasses household
surveys, health questionnaires, physical examinations,
and nutritional surveys. The survey was conducted in
various phases, including the first (1998), second (2001),
third (2005), fourth (2007-2009), fifth (2010-2012), sixth
(2013-2015), seventh (2016-2018), and eighth phases
(2019-2021) [28]. This study employed survey data from
2008 to 2020 that encompassed HRQoL assessments
using the Euro Quality of Life-5 Dimensions (EQ-5D)
instrument [28].

From a total of 108,497 participants in the KNHANES
between 2008 and 2020, the following were excluded
from the analysis: 1) individuals under 65 years of age
(n = 87,549); 2) those with missing relevance analysis
weights (n = 2,357); 3) individuals who were not di-
agnosed with or were unaware of having T2DM (n =
14,892); and 4) respondents who did not complete the
EQ-5D questionnaire (n = 146). Consequently, 3,553
individuals were included in the primary analysis (Fig.
1). Participants whose blood glucose levels met the
diagnostic criteria for diabetes but who had not been
diagnosed or were unaware of their condition were ex-
cluded, as the study aimed to assess the quality of life
in individuals who were both diagnosed and aware of
having T2DM, potentially leading to lifestyle changes.

3. Demographic and lifestyle information

Data on age, sex, education level, monthly household
income, employment status, and household compo-
sition were obtained through interviews with trained
investigators. Data on body mass index (BMI), physical
activity, smoking status, alcohol consumption, type of
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diabetes treatment, and duration of diabetes were col-
lected using self-reported health questionnaires [28].
Educational level was categorized as less than elemen-
tary school, middle school graduate, high school grad-
uate, or above. Income levels were analyzed based on
equivalized household income, which was calculated by
dividing the average monthly household income by the
number of household members. It was then categorized
into quartiles as low, mid-low, mid-high, and high. Eco-
nomic activity was classified as employed, unemployed,
or economically inactive, and household composition
was classified as living alone or with a spouse and/or
other relatives. BMI, calculated using measurements
taken by trained personnel, was classified per World
Health Organization Asia/Pacific obesity criteria into

108,497 participants
In the 2008-2020 KNHANES

Participants under 65 years of age
were excluded (n = 87,549)

n =20,948

Participants with missing data on sampling
weight were excluded (n = 2,357)

n=18,591

Non-diabetic patients or undiagnosed diabetes
patients were excluded (n = 14,892)

n = 3,699

Participants who did not complete the EQ-5D
questionnaire (n = 146)

A4

3,553 participants were available for the
analysis

Fig. 1. Flow chart of the participants in the study.
KNHANES, Korea National Health and Nutrition Examination
Survey; EQ-5D, Euro Quality of Life-5 Dimensions.
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underweight (< 18.5 kg/m?), normal (18.5-22.9 kg/m?),
overweight (23-24.9 kg/m?), and obese (> 25 kg/m?) [29].
Owing to the low number of underweight individuals,
underweight and normal individuals were combined
for analysis into underweight/normal, overweight, and
obese categories. For physical activity, the metabolic
equivalent task-hours per week (METs-h/week) were
calculated, with weights assigned based on the intensity
of each exercise [30]. Smoking status was divided into
nonsmokers, former smokers, and current smokers.
Alcohol consumption was quantified by multiplying the
frequency and quantity per occasion over the past year
to determine the daily intake (servings/day), classifying
the participants as non-drinkers or drinkers. Diabetes
treatments were categorized as no treatment, oral hy-
poglycemic agents and/or insulin therapy, diet and/or
exercise therapy alone, or in combination with medica-
tion. Duration of diabetes was calculated in years from
the survey time and physician diagnosis, categorizing
participants into < 5 years, 5-9 years, and > 10 years,
based on their distribution.

The dietary survey was conducted through face-to-
face interviews with trained investigators who visited
the participants’ homes. Information on the food con-
sumed on the previous day was collected using the
24-hour recall method [28]. The study analyzed the
estimated intake levels of nutrients, including energy,
carbohydrates, proteins, fats, vitamins A, B,, B,, C, nia-
cin, calcium, phosphorus, iron, sodium, potassium and
fiber. The acceptable macronutrient distribution ranges
(AMDR) was based on the 2020 Korean Dietary Refer-
ence Intakes [31]. Each nutrient’s proportion of total
energy was classified into three categories: less than,
acceptable (carbohydrates: 55%-65%, protein: 7%-20%,
fat: 15%-30%), and more than the recommended range.

4. Definition of T2DM and comorbidities
In this study, the participants were defined as patients
with T2DM who were aware of their condition. They
were identified based on 1) self-reported health ques-
tionnaires in which they responded to having been di-
agnosed by a doctor, 2) currently suffering from T2DM,
and 3) undergoing treatment with oral hypoglycemic
agents, insulin therapy, or diet/exercise regimens.

To elucidate the association between comorbid

https://doi.org/10.5720/kjcn.2024.00014

chronic diseases and HRQoL in patients with T2DM,
this study explicitly defined several chronic diseases
as comorbidities. Hypertension, dyslipidemia, stroke,
myocardial infarction/angina, renal failure, and cancer
were included as comorbidities [32]. Cancer was ap-
proached more specifically and included patients diag-
nosed with any of the following: gastric, liver, colorectal,
breast, uterine, lung, or bronchial cancers. Each comor-
bid disease included in the survey was defined based on
1) having been diagnosed by a doctor, 2) suffering from
the disease in the past year or currently, or 3) currently
receiving treatment. Based on the number of accompa-
nying diseases, patients were categorized as having 0, 1,
2, or more than three comorbidities.

5. Health-related quality of life

In this study, HRQoL in older patients with T2DM was
analyzed based on the level of comorbidities and di-
etary patterns using the EQ-5D, an HRQoL measure-
ment tool provided by KNHANES [28]. The EQ-5D is an
index that subjectively evaluates HRQoL and consists
of five dimensions: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression [33]. Each
question can be answered at three levels (1: no prob-
lem, 2: somewhat problematic, and 3: serious problem),
and through this, a total of 3° = 243 unique health states
can be expressed [33]. The maximum score for the EQ-
5D is 1, indicating the best possible quality of life, while
the minimum score is -0.171, which indicates the worst
possible quality of life.

The composite EQ-5D index was calculated using
quality-of-life weights provided by the KDCA [34]. For
ease of interpretation, responses for each item of EQ-5D
in this study were reclassified into the following cate-
gories: 0 for ‘extreme problems; 0.5 for ‘some problems;
and 1 for ‘no problems, and the analysis was conducted
accordingly. In other words, the higher the EQ-5D score,
the better the quality of life, while a lower score indi-
cates a poorer quality of life.

6. Statistical analysis

Statistical analyses were conducted considering the
weights, strata, and primary sampling units of the
complex sample design of the KNHANES. To analyze
the general characteristics and lifestyle habits of older
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patients with T2DM, categorical variables were present-
ed as frequencies and percentages, and significance
was tested using the chi-squared test. Analysis of the
mean EQ-5D scores and calorie nutrient intake based
on the number of comorbidities was conducted using
multivariate linear regression, presenting the means
and standard errors. To compare the adjusted means
between groups, analysis of covariance and Tukey post-
hoc test were conducted. Confounding variables were
selected based on a review of previous studies and pre-
liminary analyses [35-38]. The included variables were
age, sex, education level, monthly household income,
smoking status, alcohol consumption, physical activity
level, BMI, and duration of diabetes. For the analysis of
nutrient intake by comorbidity level, the adjusted mean
was calculated considering age, sex, and total energy in-
take. P for trends were determined using linear regres-
sion analysis with the median values of each variable.

All statistical processing in this study was conducted
using SAS 9.4 version (statistical analysis system; SAS
Institute), and statistical significance was tested at the «
=0.05level.

RESULTS

1. General characteristics and lifestyle factors
according to the level of comorbidities

The general characteristics and lifestyle factors of the
participants were compared and analyzed according to
the number of comorbidities (Table 1). As the number of
comorbidities increased, the proportion of participants
engaged in economic activities decreased (P < 0.001),
and the proportion of those who were overweight tend-
ed to increase (P < 0.001). Additionally, as the number
of comorbidities increased, physical activity levels,
measured in METSs, significantly decreased (P < 0.001),
and a significantly lower proportion of participants re-
ported not currently receiving treatment for diabetes (P
=0.002).

2. Distribution of EQ-5D responses across dimensions
according to the level of comorbidities

Table 2 presents the distribution of responses across
each level within the EQ-5D dimensions according
to the number of comorbidities. In all dimensions,

422

the highest proportion of participants reported ‘no
problems, followed by ‘some problems’ and ‘extreme
problems. As the number of comorbidities increased,
there was a tendency for the proportion of participants
reporting ‘no problems’ in all dimensions to decrease,
while the proportion reporting ‘some problems’ and ‘ex-
treme problems’ tended to increase (all, P < 0.05).

3. Average EQ-5D scores by level of comorbidities

Table 3 presents the mean scores of the EQ-5D accord-
ing to the level of comorbidities among the participants.
After adjusting for age, sex, education level, monthly
household income, smoking status, alcohol consump-
tion, physical activity level, BMI, and duration of di-
abetes, a clear trend was observed; As the number of
comorbidities increased, scores across all dimensions
of the EQ-5D, which are rated on a scale from 1 (no
problems) to 0 (extreme problems), tended to decrease.
Significant differences were observed in mobility (P =
0.009), with participants having > 3 comorbidities show-
ing lower mobility scores compared to those with 1 co-
morbidity. No significant differences were found in self-
care across different levels of comorbidities (P = 0.047).
For usual activity, significant differences were observed
(P < 0.001), with lower scores for participants with > 3
comorbidities compared to those with fewer comor-
bidities. Pain/discomfort levels also showed significant
differences (P < 0.001), with participants having 2 or > 3
comorbidities reporting lower scores (indicating more
problems) compared to those with 1 comorbidity. Anxi-
ety/depression scores were significantly lower (indicat-
ing more problems) in participants with > 3 comorbidi-
ties compared to those with 0 comorbidities (P = 0.004).
Finally, the EQ-5D index, where a score of 1 indicates
no problems and 0 indicates extreme problems in any
dimension, showed significant differences (P < 0.001),
with lower overall scores in participants with more co-
morbidities.

The table also includes P for trend values, which indi-
cate a consistent decline in EQ-5D levels as the number
of comorbidities increases. Mobility (P for trend = 0.003),
usual activity (P for trend < 0.001), pain/discomfort (P
for trend < 0.001), anxiety/depression (P for trend <
0.001), and the overall EQ-5D index (P for trend < 0.001)
all showed significant decreasing trends. Self-care, while
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Table 1. General characteristics of study participants according to the level of comorbidities

No. of comorbidity

P-value
0 (n=573) 1(n=1,421) 2 (n=1,135) 2 3 (n=424)
Age (range, year) <0.001
65t0< 70 178 (31.06) 414 (29.14) 376 (33.13) 132 (31.13)
70to< 75 190 (33.16) 412 (28.99) 353 (31.10) 158 (37.26)
275 205 (35.78) 595 (41.87) 406 (35.77) 134 (31.61)
Age (year) 72.47 £ 0.20 73.11+£0.13 72.39+0.14 72.28 +0.23 0.036
Sex <0.001
Male 284 (49.56) 619 (43.56) 437 (38.50) 183 (43.16)
Female 289 (50.44) 802 (56.44) 698 (61.50) 241 (56.84)
Education level 0.032
Elementary school graduation or less 355 (62.28) 942 (66.71) 694 (61.53) 245 (58.19)
Middle school graduation 81(14.21) 182 (12.89) 168 (14.89) 70 (16.63)
High school graduation or higher 134 (23.51) 288 (20.40) 266 (23.58) 106 (25.18)
Monthly household income (KRW) 0.032
Low 172 (30.60) 399 (28.58) 224 (19.93) 9 (16.31)
Mid-low 144 (25.62) 332(23.78) 290 (25.80) 123 (29.08)
Mid-high 110 (19.57) 351 (25.15) 326 (29.00) 117 (27.66)
High 136 (24.21) 314 (22.49) 284 (25.27) 114 (26.95)
Employed, yes 176 (30.93) 421 (29.77) 293 (25.98) 2 (19.34) <0.001
Living status, alone 116 (20.24) 344 (24.21) 269 (23.70) 107 (25.24) 0.212
Obesity status” <0.001
Underweight 17 (2.98) 6(1.84) 7(0.62) 4 (0.95)
Normal 243 (42.63) 454 (32.20) 291 (25.84) 110 (26.25)
Overweight 135 (23.68) 340 (24.12) 282 (25.05) 115 (27.45)
Obese 175 (30.71) 590 (41.84) 546 (48.49) 190 (45.35)
Physical activity” 28.56 + 1.62 22.56 +1.02 1859+ 1.14 17.06 + 1.87 <0.001
Smoking status <0.001
Non-smoker 311 (55.14) 825 (58.68) 706 (62.59) 246 (58.57)
Former smoker 157 (27.84) 421 (29.94) 320 (28.37) 130 (30.95)
Current smoker 96 (17.02) 160 (11.38) 102 (9.04) 44 (10.48)
Alcohol consumption 0.938
Non-drinker 315 (55.65) 787 (56.05) 639 (56.60) 242 (57.48)
Drinker 251 (44.35) 617 (43.95) 490 (43.40) 179 (42.52)
Diabetes care 0.002
Non-care 61 (10.65) 121 (8.52) 70 (6.17) 25 (5.90)
Oral hypoglycemic agents/insulin 419 (73.12) 1112 (78.25) 924 (81.41) 337 (79.48)
treatments
Diet/exercise or oral agents/insulin 93 (16.23) 188 (13.23) 141 (12.42) 62 (14.62)
treatments combination
Diabetes duration (year) 11.49 £ 0.39 11.02 £ 0.25 10.5+0.28 11.5+0.46 0.417

n (%) or Mean + SD.

P-values are derived from XZ test for categorical variables.

KRW, Korea Republic Won.

"Based on World Health Organization guidelines for Asians: body mass index < 18.5 kg/m?: underweight; 18.5-23 kg/m? normal; 23-24.9 kg/m>

overweight; > 25 kg/m?’: obese.

IPhysical activity level was calculated as metabolic equivalent task-hours per week (METs-h/week).
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Table 2. Distribution of Euro Quality of Life-5 Dimensions (EQ-5D) according to the level of comorbidities

No. of comorbidity

P-value
0 (n=573) 1(n=1,421) 2 (n=1,135) 23 (n=424)
Mobility 0.006
No problems 329 (57.41) 760 (53.48) 586 (51.63) 192 (45.28)
Some problems 234 (40.84) 620 (43.63) 509 (44.85) 216 (50.95)
Extreme problems 10 (1.75) 41 (2.89) 40 (3.52) 16 (3.77)
Self-care 0.031
No problems 486 (84.82) 1192 (83.88) 935 (82.38) 328 (77.36)
Some problems 74 (12.91) 206 (14.50) 172 (15.15) 83 (19.58)
Extreme problems 13 (2.27) 23(1.62) 28 (2.47) 13 (3.06)
Usual activity <0.001
No problems 432 (75.39) 1034 (72.77) 791 (69.69) 248 (58.49)
Some problems 126 (21.99) 326 (22.94) 301 (26.52) 159 (37.50)
Extreme problems 15 (2.62) 61 (4.29) 43 (3.79) 17 (4.01)
Pain/discomfort <0.001
No problems 348 (60.73) 851 (59.89) 617 (54.36) 198 (46.70)
Some problems 168 (29.32) 458 (32.23) 408 (35.95) 178 (41.98)
Extreme problems 57 (9.95) 112 (7.88) 110 (9.69) 48 (11.32)
Anxiety/depression <0.001
No problems 484 (84.47) 1191 (83.81) 912 (80.35) 319 (75.24)
Some problems 81 (14.13) 208 (14.64) 193 (17.00) 90 (21.22)
Extreme problems 8 (1.40) 22 (1.55) 30 (2.65) 15 (3.54)
n (%).
P-values are derived from )’ test for categorical variables.
Table 3. Mean scores of Euro Quality of Life-5 Dimensions (EQ-5D) according to the level of comorbidities
No. of comorbidity n 2
P-value P for trend
0 (n=573) 1(n=1,421) 2 (n=1,135) 23 (n=424)
Mobility® 0.79 £ 0.01® 0.79 + 0.01° 0.76 £ 0.01*" 0.75 + 0.02" 0.009 0.003
Self-care® 0.92 +0.01 0.93+0.01 0.91+0.01 0.89 +0.01 0.047 0.020
Usual activity® 0.88 + 0.01° 0.87 +0.01° 0.85 + 0.01° 0.80 +0.02° <0.001 <0.001
Pain/discomfort® 0.77 £ 0.02%° 0.79 + 0.01° 0.74 + 0.01° 0.71 + 0.02° <0.001 <0.001
Anxiety/depression® 0.93 +0.01° 0.92 +0.01* 0.90 +0.01° 0.88 £ 0.02" 0.004 <0.001
EQ-5D index” 0.87 £ 0.01% 0.87 £ 0.01° 0.85 +0.01™ 0.83 +0.01° <0.001 <0.001
Mean + SD.

Values are adjusted for age, sex, education level, monthly household income, smoking status, alcohol consumption, physical activity, body mass index

and duration of diabetes.

YP-values are from ANCOVA, and different letters represent statistical differences determined by the Tukey post-hoc test.

2)
3)
4)

not significantly different between specific groups, also
demonstrated a significant overall trend (P for trend =
0.020), indicating a general decline in self-care ability

P for trend is from general linear model.
Each dimension has 3 levels: no problems (1), some problems (0.5), and extreme problems (O).
EQ-5D index scores of 1 indicates no problems and zero indicates extreme problems on any of each dimensions.

with more comorbidities.
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4. Nutrient intake levels according to the level of
comorbidities
Table 4 presents the average nutrient intakes levels of

participants, according to the number of comorbidities.

Significant differences were observed in several nutrient
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intakes. Participants with three or more comorbidities
had a significantly lower carbohydrate intake (P = 0.009)
compared to those with zero or one comorbidity, while
fat intake was significantly higher in participants with
three or more comorbidities (P < 0.001) compared to
those with no comorbidities. Participants with two co-
morbidities had significantly higher fiber intake com-
pared to those with zero or one comorbidity (P < 0.001),
while the fiber intake of participants with three or more
comorbidities was intermediate. Additionally, partici-
pants with two or more comorbidities had significantly
higher vitamin B, intake (P < 0.001), and those with
three or more comorbidities had significantly lower so-
dium intake compared to those with no comorbidities (P
=0.008), based on Tukey post-hoc test results.

5. AMDR levels of participants according to the level of
comorbidities

Table 5 presents the distribution of participants con-
suming less than, within, or more than the AMDR for
carbohydrates, proteins, and fats, according to the

number of comorbidities. In all groups, the majority of
participants consumed carbohydrates at levels exceed-
ing the AMDR (> 65%). Protein intake was mostly with-
in the AMDR (7%-20%) across all groups. For fat, the
highest percentage of participants consumed less than
the AMDR (< 15%), but fat intake distribution differed
significantly based on the number of comorbidities (P
< 0.001), with a higher proportion of participants with
more comorbidities consuming fat within or above the
AMDR.

DISCUSSION

In older Korean patients with T2DM, an increase in
comorbidities was associated with a notable decline in
quality of life across all domains of the EQ-5D. Overall
EQ-5D index scores also demonstrated a downward
trend with more comorbidities. Nutrient intake patterns
shifted as comorbidities increased, with a decrease in
carbohydrate consumption and an increase in fat in-
take.

Table 4. Average nutrient intake levels of participants according to the level of comorbidities

No. of comorbidity

P-value”
0(n=573) 1(n=1,421) 2 (n=1,135) >3 (n=424)
Nutrient
Carbohydrate (% of total energy)” 72.46 + 0.54° 72.02 + 0.35° 71.10 + 0.40%° 70.08 + 0.65" 0.009
Protein (% of total energy)” 13.02 +0.19 12.98 +0.11 13.20 +0.14 13.58 + 0.22 0.088
Fat (% of total energy)” 12.61+0.33° 13.13 + 0.25% 13.99 + 0.28° 1443 +0.50° < 0.001
Average nutrient intake
Energy (kcal)” 1,545.75+29.30 1,613.28+19.70 1,61810+21.49 1,530.15 + 33.64 0.037
Vitamin A (R.E./R.A.E.)>? 49717 + 46.34 466.96 + 19.54 44493 + 22.47 487.64 + 36.60 0.646
Vitamin B, (mg)® 1.12 + 0.06 1.14 + 0.06 1.13 +0.06 1.15 + 0.07 0.790
Vitamin B, (mg)® 0.94 + 0.05° 0.96 + 0.04° 1.03 + 0.04° 1.07 £+0.05° < 0.001
Vitamin C (mg)® 74.13 +4.05 67.80 +2.43 65.63 + 2.33 62.67 +3.27 0.150
Niacin (mg)® 1113 +0.27 10.93 +0.13 10.73 +0.15 10.98 + 0.29 0.563
Calcium (mg)® 429.89 + 20.75 409.30 + 8.56 417.88 + 8.02 451.07 + 15.86 0.120
Phosphorus (mg)” 895.70 + 14.24 881.91 + 7.92 879.61 + 8.02 911.37 + 17.53 0.304
Iron (mg)® 12.79 + 0.63 1212 +0.30 11.86 +0.33 11.53+0.43 0.377
Sodium (mg)® 3,344.19 + 108.99° 3,041.86 + 56.42"° 3,115.73 + 67.43" 2,886.98+83.35°  0.008
Potassium (mg)” 2,458.85 + 44.68 2,449.37 +31.43 2,526.06 + 36.39 2,489.72 + 49.31 0.428
Fiber (g)® 17.89 + 0.63° 18.30 + 0.37° 21.70 + 0.51° 20.27 £ 0.68*° < 0.001
Mean * SD.

YP-values are from ANCOVA, and different letters represent statistical differences determined by the Tukey post-hoc test.

2)
3)
)

Adjusted for age and sex.
Adjusted for age, sex and total energy intake.
“R.E. 2008-2015, RA.E. 2016-2020.
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Table 5. Acceptable macronutrient distribution ranges levels of participants according to the level of comorbidities

No. of comorbidity

P-value
0 (n=573) 1(n=1,421) 2 (n=1,135) 23 (n=424)
Carbohydrate (%) 0.144
Less (< 55) 44 (7.68) 110 (7.74) 90 (7.93) 44 (10.38)
Acceptable (55-65) 66 (11.52) 187 (13.16) 168 (14.80) 67 (15.80)
More (> 65) 463 (80.80) 1,124 (79.10) 877 (717.27) 313(73.82)
Protein (%) 0.895
Less (< 7) 6 (1.05) 14 (0.99) 12 (1.06) 4 (0.94)
Acceptable (7-20) 545 (95.11) 1,354 (95.29) 1,070 (94.27) 399 (94.11)
More (> 20) 22 (3.84) 53 (3.72) 53 (4.67) 21 (4.95)
Fat (%) <0.001
Less (< 15) 391 (68.24) 978 (68.82) 714 (62.91) 248 (58.49)
Acceptable (15-30) 166 (28.97) 401 (28.22) 373 (32.86) 156 (36.79)
More (> 30) 16 (2.79) 42 (2.96) 48 (4.23) 20 (4.72)
n (%).

P-values are derived from Xz test for categorical variables.

The findings of our study provide new insights and re-
inforce the conclusions drawn from previous studies. A
meta-analysis identified factors affecting the quality of
life in diabetic patients, highlighting comorbidities, hy-
pertension, duration of diabetes, and a diet high in red
meat as significant factors [27]. Another meta-analysis,
which explored the association between the number
of multimorbidities and HRQoL irrespective of disease
type, found that HRQoL decreased as the number of
multimorbidities increased [26]. This meta-analysis
included a Korean study that used 2008 KNHANES
data to examine participants aged 65 and older, finding
a significant association between multimorbidity and
lower quality of life, particularly in elderly women [39].
However, the study was limited by its use of data from
only one year. More recent studies utilizing KNHANES
data from 2016-2018 and 2015-2019 identified similar
predictors of HRQoL in older diabetic adults, such as
the number of comorbidities, living alone, stress lev-
els, physical activity, age, education, and marital status
[40, 41]. These studies, while insightful, were limited by
shorter data collection periods and less comprehensive
analysis. Our study fills these gaps by using KNHANES
data from a broader range of years (2008 to 2020) to
analyze the independent association between comor-
bidities and HRQoL in elderly Korean patients with
diabetes, adjusting for multiple potential confounding
factors identified through prior literature and prelimi-
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nary analysis. Furthermore, we provide a comprehen-
sive perspective on the overall management of elderly
patients with diabetes, including dietary information.

Although our study focused specifically on older
adults with T2DM, comparing our findings to those
from healthy populations could offer valuable insights.
Previous literature suggests that comorbidities nega-
tively impact HRQoL in both diabetic and non-diabetic
individuals, though the extent of the decline may differ.
Healthy adults, for instance, may not experience as
steep a reduction in HRQoL as their comorbidities in-
crease, since managing diabetes and its complications
adds an additional burden for those with the disease.
While direct comparisons with healthy adults were not
within the scope of this research, future studies should
investigate these differences more thoroughly. Such
comparisons would help illuminate the unique chal-
lenges faced by older adults with T2DM and multiple
comorbidities, providing a clearer understanding of
how comorbidities affect HRQoL across different popu-
lations.

Building on previous findings, our study adds a
unique perspective on the role of nutrition in managing
T2DM in older adults. Research on Filipino-American
adults suggests that patients over 65 with T2DM may be
more adept at reducing carbohydrate intake compared
to younger individuals [42]. This observation aligns
with our finding that carbohydrate intake decreases as
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the number of comorbidities increases in older Korean
patients with T2DM. This trend likely reflects stricter
dietary management strategies required for managing
multiple comorbidities, including recommendations
to prevent blood sugar spikes. Patients with more
comorbidities may adhere more rigorously to these
dietary recommendations, resulting in lower carbohy-
drate consumption. However, despite this decrease in
carbohydrate intake with increasing comorbidities, all
groups in our study still had a carbohydrate intake rate
significantly higher than the AMDR. This high intake is
likely due to the traditional Korean diet, which is rich in
carbohydrates, emphasizing the need for targeted in-
terventions to help elderly T2DM patients better align
their carbohydrate consumption with AMDR guide-
lines [43, 44].

Additionally, our study revealed an alarming trend:
sodium intake among all participants was more than
double the recommended amount, regardless of comor-
bidity level. In contrast, the mean sodium intake in the
general Korean elderly population without diabetes was
reported to be 2,920 mg in 2020 and 2,837 mg in 2019,
which is lower than the intake observed in our sample
[45]. This excessive sodium consumption likely stems
from the frequent consumption of high-salt foods such
as kimchi, salted vegetables, soups, stews, and noodles,
which are staples in the traditional Korean diet [46].
These findings underscore the need to implement tai-
lored dietary strategies, focusing not only on reducing
sodium intake but also on managing carbohydrate con-
sumption, to improve health outcomes in older patients
with T2DM.

One of the key strengths of our study is its focus on
older Korean patients with T2DM, a demographic often
underrepresented in diabetes research. By examining
the associations between comorbidities, nutrient intake,
and quality of life, our study provides valuable insights
into the unique health challenges faced by elderly Kore-
an diabetics. Using data from the large, nationally repre-
sentative KNHANES sample, we ensured that our find-
ings are robust and applicable to this population. The
use of EQ-5D scores allowed us to capture the impact of
multiple comorbidities on various dimensions of daily
living. Additionally, our study draws attention to critical
dietary issues, such as the high sodium intake prevalent
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among older Koreans, emphasizing the need for cultur-
ally appropriate dietary interventions to improve health
outcomes.

Limitations

Nevertheless, our study is not without limitations. First,
while confounding factors were progressively adjust-
ed based on a review of previous literature and a pre-
liminary analysis comparing the quality of life among
older patients with T2DM with different numbers of
comorbidities, there remains the possibility of residual
confounding due to unmeasured or unknown potential
confounders. For example, the severity of T2DM, treat-
ment type, and management efficacy were not adjusted
for in the present study. This oversight might lead to
residual confounding as these factors can affect the
HRQoL of patients. Additionally, while we considered
analyzing the type of comorbidities, the small sample
size in subgroups with multiple overlapping conditions
made it difficult to conduct robust statistical analyses.
As a result, we focused on the number of comorbidities
rather than specific types, which could limit the depth
of our analysis regarding how different comorbidity
types impact HRQoL. Second, as the study analyzed the
KNHANES data from to 2008-2020, its cross-sectional
nature limited its ability to establish causal relationships
between causes and outcomes. For instance, it is chal-
lenging to prove a direct causal relationship between
higher number of comorbidities in older patients with
T2DM and lower HRQoL scores observed in the study.
Various intermediary factors between comorbidity lev-
els and low HRQoL may be involved; however, these
factors may not completely account for the observed
relationship. Therefore, the study results provide pre-
liminary insights into the association between comor-
bidities and HRQoL. Finally, the study relied on self-re-
ported data, which may have been subject to subjective
biases. In particular, there could be errors in informa-
tion such as dietary records, physical activity levels, and
medical history.

Conclusion

Our study demonstrates a multifaceted relationship
between comorbidities, diet, and HRQoL in Korean pa-
tients over 65 years of age with T2DM. We observed that
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an increase in the number of comorbidities correlated
with a decline in HRQoL. Notably, different patterns
in nutrient intake, such as reduced carbohydrate con-
sumption and increased fat intake, were associated
with varying comorbidity levels. These findings under-
score the need for national health policies and support
systems that focus on both medical treatments and
nutritional care. Further large-scale prospective cohort
studies and clinical trials are essential to deepen our
understanding of these relationships and develop com-
prehensive management strategies to improve the qual-
ity of life for older diabetic patients in Korea.
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Objectives: Based on a survey of officers, social workers, and dietitians involved in manag-
ing nutrition and welfare policies or projects for vulnerable groups in local governments or
private welfare institutions, this study aimed to assess the need for nutritional and dietary
support policies and programs for persons with disabilities (PWD), as well as to identify ap-
propriate support measures.

Methods: An online survey was conducted from March 2 to 15, 2021. The survey included
20 questions exploring perspectives on the nutritional status of PWD, their need for nutri-
tional and dietary support policies and programs, and the prioritization of appropriate sup-
port measures. A total of 132 responses were analyzed.

Results: Approximately 68.9% of the respondents rated the nutritional status of PWD as
“bad” or “very bad.” A substantial number identified “difficulty in purchasing ingredients,
cooking, and preparing meals independently due to disability,” and “limited knowledge
about nutrition and recipes necessary for maintaining a healthy and balanced diet” as the
primary challenges in the dietary and nutritional management of this population. Additional-
ly, 97.0% of the respondents deemed that the introduction of nutritional and dietary support
policies and programs for PWD was “needed” or “very much needed.” Priority strategies to
implement and strengthen these policies and systems included the “development of cus-
tomized programs and services tailored to the needs and demands of the target population”
and the “establishment of a dedicated department with specialized personnel.”

Conclusion: Comprehensive nutritional and dietary support policies and programs should
be actively implemented to ensure a healthy and stable diet for PWD, tailored to meet their
actual needs and demands.
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METHODS

Ethics statement

Informed written consent was obtained from each partici-
pant. The study protocol was approved by the Institutional
Review Board of Chungbuk National University (approval
number: CBNU-202010-HRHR-0171).
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Table 1. General characteristics of the survey participants

Responsibilities
Local government offi-  Local government and Social workers and dieti-
All cials in charge of support  public health center tians in private welfare

variable (n=132)  and welfare services for  officials in charge of institutions for PWD or Pvalue
PWD and other vulnera-  nutrition management other vulnerable groups
ble groups (n = 44) projects (n = 34) (n="54)
Age (year) 0.139
20-29 28 (21.2) 13 (29.5) 7 (20.6) 8(14.8)
30-39 54 (40.9) 19 (43.2) 16 (47.1) 19 (35.2)
40-49 34 (25.8) 7 (15.9) 6 (17.6) 21 (38.9)
250 16 (12.1) 5(11.4) 5(14.7) 6(11.1)
Sex 0.003
Male 33(25.0) 14 (31.8) 1(2.9) 18 (33.3)
Female 99 (75.0) 30 (68.2) 33(97.1) 36 (66.7)
Responsible for face-to-face 0.532
contact with vulnerable groups
Yes 95 (72.0) 29 (65.9) 25 (73.5) 41 (75.9)
No 37 (28.0) 15 (34.1) 9 (26.5) 13(24.1)
Target group in charge
(multiple responses)
PWD <0.001
Yes 85 (64.4) 32 (72.7) 4(11.8) 49 (90.7)
No 47 (35.6) 12 (27.3) 30(88.2) 5(9.3)
Low-income earners <0.001
Yes 54 (40.9) 18 (40.9) 26 (76.5) 10 (18.5)
No 78 (59.1) 26 (59.1) 8 (23.5) 44 (81.5)
Older adults 0.154
Yes 19 (14.4) 9 (20.5) 6 (17.6) 4(7.4)
No 113 (85.6) 35 (79.5) 28 (82.4) 50 (92.6)
Other groups” < 0.001
Yes 31(23.5) 9 (20.5) 18 (52.9) 4(7.4)
No 101 (76.5) 35 (79.5) 16 (47.1) 50 (92.6)
Total work experience in the 0.004
field (year)
<1 22 (16.7) 11 (25.0) 7 (20.6) 4(7.4)
1-2 27 (20.5) 14 (31.8) 7 (20.6) 6(11.1)
3-5 31(23.5) 9 (20.5) 7 (20.6) 5(27.8)
6-9 22 (16.7) 7 (15.9) 7 (20.6) 8(14.8)
=210 30 (22.7) 3(6.8) 6 (17.6) 1(38.9)
Administrative division of the 0.076
affiliated institution
Seoul 40 (30.3) 15 (34.1) 4 (11.8) 21 (38.9)
Six metropolitan cities 23 (17.4) 7 (15.9) 9 (26.5) 7(13.0)
Nine provinces 69 (52.3) 22 (50.0) 21 (61.8) 26 (48.1)
n (%).
PWD, persons with disabilities.
YIncludes single-parent families, North Korean defectors, and marriage immigrants.
5. THOHQ! A X2 B& U RO EASE 5t W5 20w P AEA R (37.19%)3 AgRA 47 9
MR M Agelg o] i’ (23.5%), ‘ALAE o] 5T 4 ALy
Folgl A44% A A L Ao B A L4e (11.4%), AL I3 FH AR 2A vl (11.4%), AL
9 A R AT oRt: Nl a0 878 1A AR L LA S (8.3%), WLAAL A 6.3%) &0
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Table 2. Perception of the nutritional status of persons with disabilities

Responsibilities

Local government
officials in charge of

Local government
and public health

Social workers and
dietitians in private

Variable (n =A:II!32) support and welfare  center officials in ~ welfare institutions ~ P-value
services for PWD charge of nutrition  for PWD and other
and other vulnerable management proj-  vulnerable groups
groups (n = 44) ects (n = 34) (n=54)
Perception of the nutritional status of PWD 0.026
Good or very good 41 (31.1) 19 (43.2) 5(14.7) 17 (31.5)
Bad or very bad 91 (68.9) 25 (56.8) 29 (85.3) 37 (68.5)
Principal challenges of PWD in dietary and 0.825
nutritional management
Inability to afford a good quality or 22 (16.7) 8(18.2) 7 (20.6) 7 (13.0)
satisfactory meal because of financial
difficulties
Insufficient information about nutrition 31(23.5) 9 (20.5) 8 (23.5) 14 (25.9)
and recipes to practice a healthy and
balanced diet
Difficulty in purchasing ingredients, 71 (53.8) 25 (56.8) 18 (52.9) 28 (51.9)
cooking, and preparing meals without
assistance because of their disability
Other difficulties (e.g., difficulty in eating 8(6.1) 2 (4.5) 1(2.9) 5(9.3)
food, such as with chewing or swallowing)
Major disability types that require the most
assistance with dietary and nutritional
management (multiple responses)
Brain lesion 0.003
Yes 84 (63.6) 36 (81.8) 22 (64.7) 26 (48.1)
No 48 (36.4) 8(18.2) 12 (35.3) 28 (51.9)
Physical disability 0.012
Yes 73 (55.3) 23 (52.3) 26 (76.5) 24 (44.4)
No 59 (44.7) 21 (47.7) 8 (23.5) 30 (55.6)
Intellectual disorder 0.007
Yes 72 (54.5) 21 (47.7) 13(38.2) 38(70.4)
No 60 (45.5) 23 (52.3) 21 (61.8) 16 (29.6)
Autistic disorder <0.001
Yes 46 (34.8) 7 (15.9) 6 (17.6) 33(61.1)
No 86 (65.2) 37 (84.1) 28 (82.4) 21(38.9)
Visual disability 0.511
Yes 39 (29.5) 15 (34.1) 11 (32.4) 13(24.1)
No 93 (70.5) 29 (65.9) 23 (67.6) 41 (75.9)
Mental disorder 0.582
Yes 23 (17.4) 9 (20.5) 4(11.8) 10 (18.5)
No 109 (82.6) 35(79.5) 30(88.2) 44 (81.5)
Renal disease 0.535
Yes 17 (12.9) 4 (9.1) 6 (17.6) 7(13.0)
No 115 (87.1) 40 (90.9) 28 (82.4) 47 (87.0)
Other disability types 0.200
Yes 35 (26.5) 15 (34.1) 10 (29.4) 10 (18.5)
No 97 (73.5) 29 (65.9) 24 (70.6) 44 (81.5)
n (%).

PWD, persons with disabilities.
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Table 3. Need for support policies and systems for persons with disabilities

Responsibilities

Local government

officials in charge of

Local government
and public health

Social workers and
dietitians in private

. All
Variable (n=132) support and welfare  center officialsin ~ welfare institutions ~ P-value
services for PWD charge of nutrition for PWD and other
and other vulnerable management projects vulnerable groups
groups (n =44) (n=34) (n="54)
Needs for 10 types of basic
support policies and systems for
PWD (0-10 points)
Guarantee of medical expenses 7.76 + 2.51 (1st) 6.64 + 2.89 (1st) 8.88 + 1.63 (2nd) 7.96 + 2.31 (2nd) <0.001
Guarantee of human rights and  7.74 £ 2.62 (2nd)  6.39 £ 3.00 (2nd) 8.94 + 1.74 (1st) 8.09 + 2.28 (1st) <0.001
prohibition of discrimination
against PWD
Health care for PWD 760 +£2.52(3rd) 6.34 +2.82 (3rd) 8.79 + 1.68 (3rd) 7.87 +2.28 (3rd) <0.001
Mobility rights guarantee 745 +2.44 (4th) 6.23 £ 2.68 (4th 8.53 + 1.69 (6th) 7.78 £ 2.25 (5th) <0.001
Food and dietary security 744 + 252 (5th) 6.05+2.94 8.59 + 1.65 (4th) 7.85 £ 2.08 (4th) <0.001
Guarantee of communication,  7.31 + 2.42 (6th) 5.91 + 2.69 (6th) 8.44 + 1.64 (7th) 7.74 + 2.07 (6th) <0.001
access to information, and
participation
Vocational education and job 725+ 253 (7th)  5.77 £ 2.62 (9th) 8.59 + 1.73 (4th) 7.61 + 2.29 (8th) <0.001
guarantee
Guarantee of childcare and 747 £2.51(8th) 5.89 +2.69 (7th) 8.24 + 1.86 (8th) 7.56 + 2.31 (9th) <0.001
education
Basic income guarantee 7.14 £ 2.71 (9th) 5.73 +3.05 (10th)  8.18 + 2.08 (9th) 7.63 £2.31 (7th) <0.001
Housing guarantee 7.07 + 2.68 (10th) 5.80 + 3.07 (8th) 8.03+2.11(10th)  7.50 +2.28 (10th) < 0.001
Mean + SD.
PWD, persons with disabilities.
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Table 4. Needs and priorities for nutritional and dietary support policies and programs for persons with disabilities

Responsibilities

Local government
All officials in charge of

Social workers and
dietitians in private

Local government
and public health

Variable (n=132) Supportand welfare  center officials in  welfare institutions P-value
services for PWD charge of nutrition for PWD and other
and other vulnerable management projects vulnerable groups
groups (n = 44) (n=34) (n="54)
Need for nutritional and dietary support <0.001
policies and programs for PWD
Very much needed 59 (44.7) 10 (22.7) 16 (47.1) 33 (61.1)
Needed 69 (52.3) 30 (68.2) 18 (52.9) 21(38.9)
Not needed or not very much needed 4(3.0) 4(9.1) 0(0.0) 0(0.0)
Priorities for support measures when
introducing nutrition and food assis-
tance programs for PWD"
Delivery service of pre-cooked side 69 (52.3) 26 (59.1) 20 (58.8) 23 (42.6) 0.180
dishes or lunch boxes
Providing meal preparation support 55 (41.7) 17 (38.6) 16 (47.1) 22 (40.7) 0.744
services (e.g., preparing meals,
cooking and serving, and grocery
shopping)
Providing customized dietary edu- 34 (25.8) 8(18.2) 9 (26.5) 17 (31.5) 0.324
cation and nutrition management
programs for PWD
Providing essential food assistance 32(24.2) 12 (27.3) 6 (17.6) 14 (25.9) 0.575
Ready-to-cook meal kit or cooking box 25 (18.9) 9 (20.5) 7 (20.6) 9 (16.7) 0.857
delivery services
Providing free meals at designated 24 (18.2) 6 (13.6) 4(11.8) 14 (25.9) 0.155
locations
Providing vouchers to purchase food 23 (17.4) 10 (22.7) 6 (17.6) 7 (13.0) 0.448
or meals
n (%).
PWD, persons with disabilities.
“Multiple responses; The values indicate the proportion of responses corresponding to “yes” in a “yes/no” format.
AU}, ojelgr =0l A]Aygko] 74 W AAIZ <l AH FYAF 69)0] LEA Q1 A AA K= Aol o1o] Aoj=7], &

£ 9Igt BEAAT Bagh”
pEHIan e el AR dee]
o] BARN|T} 7E BAYR W 42 ALY

g 3
Y R840l Wold + 4

HHN AT AFBIBA o] T HE ol olo] AT o
2 X5k gl Aol FAYUL Fohelel JuF A2l
sk galo] s BYAE HRAA NS 2E JPA
£9] 9 3of) WYolof & Ao HZRII "

“golel A dol el Jope] Herelele] x|z} 4
g

A A JAORE F 13EAAY HHAE AL L B
AAR SR 27, A JIBAY FFA 51, Fohal
U ek ARAS B ASEAA L ST AR D

438

ot

£

& LT GUT WY NULE U
Zofof kAL AT 7 WA Ao zE F 1P HIAHA]
o] HoplE A R VAN Bkt 47, AAA 9] Jy)
}o* Tekat 19, ool L 71ek FobAS A AbelE A A n]
7]139] AFSEA AL & AL 65F)0] Aofiel AA8E 2 Y W
APO‘TXJ% ffoto] B0l WA LA 9 AAZQ FUA A7}
Fosictn AFAT Al AAR, & sPAAAL HHAZ
A9 % RAA S 4, A1) R B 2
g, Aol H 7IeE HFAS A AR EA A H A 7] HE] AL
BAA 9 G 2%9)2) AT AAH eI Aw e A
A A B H2E SR Ag7d A& A=) 793 wiA|

7} B otk oA AXESIT

oHO—aﬂ ol x}oﬂ;g T =S

¢

https://doi.org/10.5720/kjcn.2024.00009



Needs for nutrition and dietary support for individuals with disabilities

Table 5. Priority strategies for implementing and strengthening nutritional and dietary support policies and systems for persons with

disabilities
Responsibilities
Local government Local government Social workers and
) All officials in charge of ~ and public health dietitians in private
Variable (n=132) supportand welfare  center officials in  welfare institutions P-value
services for PWD charge of nutrition for PWD and other
and other vulnerable management projects vulnerable groups
groups (n = 44) (n=34) (n=54)
Priority strategies for implementing and 0.099
strengthening nutritional and dietary
support policies and systems for PWD
Development of customized programs 49 (37.1) 11 (25.0) 11 (32.4) 27 (50.0)
and services considering the needs of
beneficiaries
Establishment of a dedicated depart- 31 (23.5) 12 (27.3) 9 (26.5) 10 (18.5)
ment and placement of dedicated
personnel
Integration of support systems for PWD 15 (11.4) 7 (15.9) 3(8.8) 5(9.3)
Establishment of legal and institutional 15 (11.4) 5(11.4) 7 (20.6) 3(5.6)
frameworks for support
Expanding beneficiaries and the scope 11 (8.3) 2(4.5) 3(8.8) 6(11.1)
of support
Well-designed support delivery systems 11 (8.3) 7 (15.9) 1(2.9) 3(5.6)
n (%).
PWD, persons with disabilities.
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2 Yol &8 duto] RARTH(Delphi method)o| 343
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Conclusion
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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,
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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

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

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

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

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

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

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

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

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

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

iv

(1) Journal articles
(D Published journal articles

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

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

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

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

(2) Forthcoming journal articles

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

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

Forthcoming.

(2) Books
(D Entire books

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

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

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

(2 Book chapter

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

13. Report and Receipt of the Scientific Misconduct

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

14. Authority for Verification and Recommendation of the Committee

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

15. Verification Process of the Committee

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

16. Assurance of Opportunity to Be Heard

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

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

18. Disciplinary Procedures and Content

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

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

Revised in October 15, 2024

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

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

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

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

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

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

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

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

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

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

e.g., SAS 9.4 (SAS Institute)

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

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

(continued to the next page)
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(Continued)

Category Items to review Check
4. Conflict of Interest - Conflict of interest must be stated.
e.g., There are no financial or other issues that might lead to conflict of interest.
e.g., Gildong Hong has been an editor since 2021. However, he was not involved in the
review process of this manuscript. Otherwise, there was no conflict of interest.
*Author information will be included in the final version but do not include it when
submitting.
5. Acknowledgments - List individuals who contributed to the writing or research, but do not meet the criteria
for authorship.
e.g., We thank the physicians who performed the sample collection.
*This information will be included in the final version, but do not include it when
submitting.
6. Data Availability - Authors should provide a data availability statement. Providing access to research data
is optional.
e.g., The data that support the findings of this study are openly available in [repository
name e.g “KNHANES”] at http://doi.org/[doi].
7. References - Notation method: [1], [2, 5], [15-20], etc. without spaces before square brackets, when
adding commas between references, add a space after commas.
e.g., research on something [1] or Kim & Lee’s research [2, 5]
- References in the text should be listed in numerical order
- The number of citations for the type of dissertation should not exceed 3.
- Verify that the reference adheres to the KJCN guidelines
8. Other indications - Write numbers and units with a space (50 kg, 600 kcal), but attach % and °C.
such as units - g/dl (X), g/dL (O)
- When indicating P-value, use capital, italic P: e.g., P-value
- Use a en-dash “-" to indicate a range of numbers: e.g., 20-25
- Use comma notation to separate thousands (this also applies to text and tables):
For example, 65,450,000.
9. Tables, figures - Capitalize only the first letter of table and figure titles
- Capitalize only the first letter of variables in the table
- Use lowercase ‘n’ in tables and figures.
- Additional checklists for tables and figures can be found in the section below.
*Examples shown in the tables are based on recent publication, 2024.
https://kjcn.org Xi




GUIDELINE FOR TABLES AND FIGURES
Please adhere the following guidelines for tables and figures.

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

Korean Journal of Community Nutrition

Manuscript Title:

Author(s):

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

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

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

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

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

5. The copyright in the manuscript named above will be transferred to the KJCN if the manuscript is accepted. This trans-
fer include the copyright in all forms and media including electronic media (now known or hereafter developed), and

the accompanying interests, in all languages, for the full term of copyright, and all extensions and renewals thereof.

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

Date:

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