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glish title (parallel tilte) was Korean Journal of Community Nutrition from vol. 4, no. 1 to vol. 27 no. 4. The Korean Journal of Com-
munity Nutrition has been the current primary title since October, 2022 (eISSN 2951-3126). The abbreviated title of the journal is Ko-
rean ] Community Nutr. It is published bimonthly in February, April, June, August, October and December. It began to be published
only as an e-journal from 2022.
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Objectives: Nutrient intake during pregnancy and lactation is crucial for the health of both
mother and offspring. Diet and nutrient metabolism potentially vary according to ethnicity
and fetal number; nevertheless, recent studies validating this are inadequate. Furthermore,
few studies have tracked changes in intake after delivery. We compared the food and nutri-
ent intakes between pregnant women in Korea carrying singletons and multiples during
late pregnancy and assessed their changes through postpartum.

Methods: Ninety-eight pregnant women were recruited from Chonnam National University
Hospital between January 2019 and December 2023, and 48 responded to follow-up.
Third trimester and postpartum intake were assessed via food frequency questionnaires
and supplement questionnaires. Student’s t-test, Mann-Whitney U test, chi-square test,
paired t-test or Wilcoxon signed-rank test was performed and adjustments were made for
covariates.

Results: Nutrient intake was generally adequate relative to the Dietary Reference Intakes
for Koreans, with no differences between singleton- and multiple-pregnancy women. Six-
ty-six of 98 (67%) pregnant women consumed meat, fish, vegetables, and fruit daily. Dairy
intake was low, while the mean iron intake during pregnancy reached 54.2 * 34.0 mg/d,
exceeding the tolerable upper intake level, mainly owing to supplements. Postpartum fruit
and vitamin C intake decreased, with no significant differences between breastfeeding and
non-breastfeeding women.

Conclusion: Dietary intake did not significantly differ between Korean singleton- and multi-
ple-pregnancy women. Dairy intake was low and iron intake was excessive. Fruit intake de-
creased after delivery; however, difference in dietary intake according to breastfeeding sta-
tus was minimal. Nutritional education may be necessary to promote a balanced diet in
pregnant and postpartum women.

Trial Registration: Clinical Research Information Service Identifier KCTO005118.

Keywords: pregnancy; lactation; diet; Korean people; twins
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INTRODUCTION

Adequate nutrient intake during pregnancy and lac-
tation is important for maternal health and offspring
development. The appropriate intake of iron, omega-3
fatty acids, calcium, and folic acid significantly im-
pacts short- and long-term health outcomes, including
maternal complication prevention and fetal brain de-
velopment and growth [1-3]. In addition, nutrient me-
tabolism during pregnancy is dynamically modulated
to support fetal growth and development, optimizing
nutrient absorption and utilization. During pregnancy,
intestinal calcium absorption is enhanced compared to
the non-pregnant state, while renal calcium reabsorp-
tion is also upregulated [4]. Maternal iron absorption is
also increased to accommodate the expansion of blood
volume and fetal iron storage [5]. In South Korea, the
consumption of dietary supplements among pregnant
women has been reported to be relatively high up to
2013 [6-8]. The government has recommended univer-
sal iron supplementation and free iron supplements for
pregnant women have been provided since 2012, pos-
sibly contributing to a further increase in supplement
intake. Although iron supplementation serves as an
effective strategy for preventing iron deficiency, careful
consideration is required as risk of adverse events due
to excessive intake may increase, including risk of gesta-
tional diabetes and hypertension. However, the diet and
nutrient intake of Korean pregnant women have not
been recently reported.

Furthermore, current research on postpartum chang-
es in nutrient intake among lactating women is lacking
in the Asian population. Studies based on the National
Health and Nutrition Examination Survey indicate that
non-Hispanic Asians have higher Healthy Eating Index
scores than Whites and Blacks [9]. Postpartum care
practices, including traditional food intake, vary accord-
ing to ethnicity. On the other hand, nutrient metabolism
differs among Asians for certain nutrients [10]. Howev-
er, nutrient metabolism during pregnancy and lactation
has been understudied in Asians, in addition to other
races and ethnicities. Therefore, additional data on food
intake among Asian pregnant women are required to
understand their nutritional security status and biology.

Meanwhile, the rate of multiple births has steadily

been increasing worldwide since 2000. The 2021 fertility
rate for multiple births in the United States was 3.1% [11],
while the 2022 figure for Korea was 5.8% [12]. Multiple
pregnancies are considered to have higher nutritional
requirements than singleton pregnancies to address the
demands of two or more fetuses. However, studies on
the appropriate nutritional intake for mothers with mul-
tiple pregnancies and their fetuses are lacking. There-
fore, studies on the dietary intake of pregnant women
with multiples are required to examine nutritional secu-
rity and can serve as a basis for physiological nutrition
research in pregnant women.

This study aimed to investigate nutritional intake in
Korean pregnant women during the third trimester
of pregnancy and postpartum using a food frequency
questionnaire (FFQ) and supplement questionnaire.
This study 1) evaluated food group and nutrient intake,
2) analyzed post-delivery changes in intake depending
on lactation status, and 3) compared intake between
singleton- and multiple-pregnancy women.

METHODS

Ethics statement

This study received consent from all participants before
commencement, obtained approval from the Institutional
Review Board of Chonnam National University Hospital
(CNUH-2018-125), and was registered with the Clinical
Research Information Service (KCT0005118).

1. Study design

This study was conducted as an observational study and
is presented according to the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiolo-
gy) guidelines [13].

2. Participants

This study analyzed the dietary intake of pregnant
women participating in a study assessing the associ-
ation of dietary intake with bone mineral density and
nutrient transport in the placenta. Pregnant women
scheduled for delivery in the Department of Obstetrics
and Gynecology, Chonnam National University Hospi-
tal, Gwangju, were recruited between January 2019 and
July 2023. The participants were Korean women aged

https://doi.org/10.5720/kjcn.2024.00325
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over 20 years and more than 24 weeks pregnant with 1-3
fetuses. To be included in the study, women had to be
scheduled for delivery via cesarean section or induced
labor at Chonnam National University Hospital owing
to scheduling reasons. The exclusion criteria were as
follows: 1) intrauterine fetal death, 2) disease or medi-
cation potentially affecting bone metabolism, 3) genetic
disease, 4) pregnancy with 4 or more fetuses, and 5) im-
plausible energy intake (< 500 or > 5,500 kcal/d). Addi-
tionally, participants with body mass index (BMI) above
or below 3 standard deviations of the mean were con-
sidered outliers and excluded, as such extreme values
could potentially affect the results (n = 1). A total of 98
women participated, among whom 48 were included in
the follow-up analysis (Fig. 1). Women were classified as
non-lactating if they had breastfed for less than 21 days.
Lactating women visited the hospital within 1 month of
weaning, while non-lactating women visited 6 months
after delivery.

3. Dietary assessment

Food intake during the third trimester of pregnancy was
investigated once between 1 day before delivery and 3
days after delivery. Post-delivery intake was assessed

104 pregnant women enrolled

3 withdrew
3 did not meet the inclusion criteria

A 4

98 pregnant women analyzed
- 75 singletons
- 23 multiples

_| 49 lost to follow-up
"I 1did not meet the inclusion criteria

A4

48 women with FFQ data at 6 months or weaning
- 31 breastfeeding mothers
- 17 non-breastfeeding mothers

Fig. 1. Flowchart of pregnant women participating in diet as-
sessment during late pregnancy and post-delivery.
FFQ, food frequency questionnaire.

https://doi.org/10.5720/kjcn.2024.00325

within 1 month of weaning in breastfeeding mothers
and at 6 months postpartum in non-breastfeeding
mothers. Food intake was surveyed using a semi-quan-
titative FFQ from the Korea National Health and Nutri-
tion Examination Survey [14] and analyzed using the
database provided by Korea Disease Control and Pre-
vention Agency. A trained dietitian conducted face-to-
face interviews and used food models where necessary.
The FFQ included 112 food and beverage items, catego-
rized into 17 food groups based on the main ingredients
(Supplementary Table 1), from which the intakes of food
groups, energy, and 22 nutrients were calculated. Serv-
ing sizes for each food group were defined according to
the 2020 Dietary Reference Intakes for Koreans (KDRIs).
The number of servings consumed per day was calculat-
ed. In addition, heme-iron intake was calculated by ap-
plying the percentage heme content of animal products
to the individual ingredients of foods in the FFQ [15].

Dietary supplement intake was evaluated via inter-
views, and their nutritional content was used to calcu-
late daily intake. Only supplements taken consistently
for at least 2 weeks during the third trimester of preg-
nancy or after delivery were included in the analysis.
When categorizing supplement type, a supplement was
classified based on the most emphasized nutrient on the
packaging if it comprised more than 1 nutrient (similar
to how a consumer would self-report the supplement).
If it contained 5 or more nutrients, it was classified as a
multivitamin. Where a participant could not remember
the name of the product, the mean supplemental intake
of other participants that took the same type of supple-
ment was considered.

4. Adequacy of intake

Personal energy requirements were calculated using the
2020 KDRIs. Although physical activity was not specifi-
cally investigated, pregnancy is generally considered a
period of low activity according to the KDRIs; thus, we
used the coefficient for low physical activity. Nutrient
intake adequacy was analyzed based on the estimated
average requirement (EAR) or adequate intake (AI) and
tolerable upper intake level (UL) of the 2020 KDRIs [16].

5. Other characteristics
Maternal pre-pregnancy weight, height, smoking status,
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and drinking habits were self-reported. Data regarding
maternal age at pregnancy, weight at delivery, gesta-
tional age, parity, diseases, and delivery complications
were obtained from medical records. Breastfeeding sta-
tus was verified monthly during follow-up.

6. Statistical analysis

Participants were categorized according to the number
of fetuses carried (singletons or multiples), and data
collected during follow-up were analyzed based on lac-
tation status. Differences between groups were analyzed
using the student’s t-test or Chi-square test. Non-nor-
mally distributed variables were transformed to ap-
proximate a normal distribution or analyzed using the
Mann-Whitney U test. Food group and nutrient intakes
during the third trimester of pregnancy and after deliv-
ery were compared using the paired t-test or Wilcoxon
signed-rank test. Adjustments were made for maternal
age, pre-pregnancy BMI, BMI at delivery, length of ges-
tation, and fetal number using the general linear model.
Statistical analysis was performed using SAS software
(version 9.4; SAS Institute), and statistical significance
was established at P < 0.05.

RESULTS

1. Participant characteristics

A total of 98 mothers were included in this analysis (75
singletons and 23 multiples [22 twins and 1 triplet]; Fig.
1). The mean maternal age and gestational length were
32.7 + 3.9 years and 256.3 + 9.2 days, respectively (Table
1). Multiple-pregnancy women exhibited shorter gesta-
tional lengths than their singleton counterparts (248.1 +
9.4dvs.258.9+7.5d, P<0.001). Eighty-seven percent of
the participants took supplements, with the most com-
mon being iron (61 of 98 women; 62%), vitamin D (44 of
98 women; 45%), multivitamins (42 of 98 women; 43%),
probiotics (28 of 98 women; 29%), omega-3 fatty acids
(27 of 98 women; 28%), and calcium (9 of 98 women;
9%). More than half (51 of 98 participants; 52%) of the
participants had a disease, with the predominant dis-
eases being diabetes (17 of 98 women; 17%), hyperten-
sion (11 of 98 women; 11%), and thyroid-related diseas-
es (11 of 98 women; 11%). Approximately 1 participant
consumed alcohol during pregnancy, and none smoked

during pregnancy.

2. Intake during the third trimester of pregnancy

The mean daily intake of rice, which served as the par-
ticipants’ staple food, was 2.15 + 0.88 servings (Table 2).
On average, participants consumed 4.27 + 2.83 and 2.49
+ 2.15 servings of vegetables and fruits per day, respec-
tively (Table 2). Sixty-seven percent of the participants
met the Korean dietary guidelines for pregnant and lac-
tating women in terms of “consuming meat, fish, vegeta-
bles, and fruit daily” (Supplementary Table 2). However,
only 9 pregnant women consumed dairy products more
than 3 times a day. No significant differences in intake
were found between singleton- and multiple-pregnancy
women for most food groups (Table 3).

The mean daily energy intake from food during the
third trimester of pregnancy was 2,255.7 + 812.8 kcal.
Most women met the EAR for vitamin A, thiamine,
riboflavin, niacin, and vitamin C (Table 2). The mean
calcium intake was 610.6 + 270.5 mg/d, which consti-
tuted 87% of the recommended nutrient intake (RNT)
(700 mg/d). No difference in nutrient intake from foods
during late pregnancy was observed between singleton-
and multiple-pregnancy women (Table 4). The mean
total intakes (from foods and supplements) of most
nutrients met their respective RNIs or Als (Fig. 2A). A
substantial proportion of pregnant women did not fulfil
the recommendations for energy (72 of 98 women; 74%)
or fiber (65 of 98 women; 66%) intake.

The mean iron intake from diet was 15.5 + 6.6 mg/d,
accounting for approximately 65% of the RNI (24 mg/d),
while the mean iron intake from supplements was 54.2
* 34.0 mg/d, exceeding the UL (Supplementary Table
3), resulting in 69% of the participants consuming iron
in excess of the UL from diet and supplements (Fig.
2C). Iron intake from supplements was higher in multi-
ple-pregnancy mothers than in their singleton counter-
parts. Supplement-based iron intake was primarily in
the form of non-heme iron, except for 1 participant.

3. Post-delivery intake

Among the 98 participants registered in this study, 48 (31
breastfeeding and 17 non-breastfeeding women) were
followed beyond delivery (Fig. 1). The participants that
agreed to the follow-up and those that dropped out dis-

https://doi.org/10.5720/kjcn.2024.00325
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Table 1. Characteristics of Korean pregnant women carrying singletons or multiples assessed at delivery

Variable . élgs) Women cz(ar:riir;% ?ingletons Women c(?]riyigg)multiples Pvalue
Age (year) 32.7+39 32.6+4.2 331+3.1 0.576
Height (cm) 161.9+6.1 161.1+5.9 164.2 £ 6.4 0.034
Pre-pregnancy weight (kg) 58.5+ 10.0 58.3+10.4 58.8+8.9 0.760
Pre-pregnancy BMI (kg/m?) 223+34 224 +35 21.8+2.9 0.462
Weight at delivery (kg) 70.3+11.2 69.7 £ 11.7 721 +£9.2 0.302
BMI at delivery (kg/m?) 26.8+3.9 26.8+4.1 26.7+3.1 0.978
Length of gestation (day) 256.3+9.2 2589+ 75 2481 +9.4 <0.001
Parity 0.82 + 0.90 0.85 + 0.93 0.70 £ 0.82 0.792
Supplement intake 86 (88) 66 (88) 20 (87) 0.894
Disease 51 (52) 37 (49) 14 (61) 0.333
Diabetes 17 (17) 13 (17) 4 (17) 0.995
Hypertension 11 (11) 8 (11) 3(13) 0.752
Thyroid disease 11 (11) 7(9) 4.(17) 0.284
Preeclampsia 4 (4) 1(1) 3(13) 0.013
Smoking 0(0) 0(0) 0(0) -
Drinking 1(1) 1(1) 0(0) 0.578
Mean + SD or n (%).

BMI, body mass index.

Statistical analyses were performed with a significance level of P < 0.05. Comparisons were made using Student’s t-test, the Mann-Whitney U test,

or the Chi-squared test.

played similar characteristics. No significant differences
in baseline characteristics were found between breast-
feeding and non-breastfeeding mothers (Table 5).

After childbirth, regardless of lactation status, fruit
and dairy intake decreased, whereas coffee and alco-
hol consumption increased (Table 6). Dairy and leafy
vegetable intakes decreased in breastfeeding mothers,
but not in non-breastfeeding mothers. Additionally,
the increase in coffee intake was significantly greater in
non-breastfeeding mothers than in breastfeeding moth-
ers (0.4 £ 1.0 vs. 1.4 * 1.1 serving/d; P = 0.002). Sixteen
out of 31 breastfeeding women (52%) were compliant
with Dietary Guidelines for pregnant and lactating
women in terms of “consuming meat, fish, vegetables,
and fruit every day’, while only 3 participants consumed
dairy products 3 times a day (Supplementary Table 2).

Similar to that during pregnancy, a considerable pro-
portion of women did not meet the Estimated Energy
Requirement or EAR and Al for fiber and potassium
intake from foods and supplements, even after delivery
(Fig. 2D). Energy intake remained unchanged after de-
livery; however, vitamin C intake from foods significant-
ly decreased in both breastfeeding (mean change: -62.1

https://doi.org/10.5720/kjcn.2024.00325

+ 231.1 mg/d, P = 0.01) and non-breastfeeding (mean
change: -104.4 + 229.7 mg/d, P = 0.02) women (Table
7). After delivery, 10 of 49 participants (20%) consumed
iron in excess of the UL. Owing to the small number of
multiple-pregnancy mothers that were followed-up, sta-
tistically comparing maternal intake by lactation status
according to the number of newborns was not possible;
however, the mean intakes are presented in Supple-
mentary Tables 4 and 5. Supplement intake was similar
between lactating and non-lactating mothers (Supple-
mentary Table 6).

DISCUSSION

We examined the dietary intake of Korean pregnant
women carrying singletons or multiples during late
pregnancy and postpartum. The intake of most foods,
supplements, and nutrients did not significantly differ
between singleton- and multiple-pregnancy women.
Korean pregnant women were found to generally con-
sume a balanced diet; however, dairy intake was low.
The mean calcium and iron intake from food was inad-
equate both pre- and post-delivery. Iron was overcon-
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Table 2. Mean intakes of food groups and nutrients of Korean pregnant women carrying singletons or multiples during the third tri-

mester of pregnancy
Food group (serving/d) é” Nutrient (/d) f”
(n=98) (n=98)
Rice 2.15+0.88 Energy (kcal) 2,255.7 + 812.8
Flour 1.03+0.70 Protein (g) 84.7 +39.3
Meat 1.06 £ 0.82 % of total kcal 14.8 £ 2.6
Fish and shellfish 0.50 + 0.65 Fat (g) 58.7 + 29.6
Eggs 0.72£0.77 % of total kcal 23.3+6.8
Beans 0.61 +0.61 SFA (g) 18.1+9.0
Vegetables 4.27 +2.83 MUFA (g) 18.3+9.9
Starchy vegetables 0.40 +0.52 PUFA (g) 142 +73
Leafy vegetables 2.07 £ 1.47 Omega-3 (g) 1.7+0.9
Other vegetables 1.80+1.61 Omega-6 (g) 12.7 + 6.6
Mushrooms 0.11 £ 0.23 Cholesterol (mg) 357.7+224.5
Seaweed 0.28 £0.23 Carbohydrate (g) 3459+ 1229
Fruits 249+ 215 % of total kcal 61.6 £ 8.9
Dairy products 1.25 + 0.95 Fiber (mg) 23.0+11.1
Nuts and seeds 0.04 +0.15 Calcium (mg) 610.6 + 270.5
Oils and sweets 1.23+1.02 Phosphorus (mg) 1,235.5 +501.4
Salty foods 2.30+1.90 Total iron (mg) 15.5 + 6.6
Fermented foods 2.69 + 1.98 Heme (mg) 1.4+1.2
Coffee 0.29 + 0.50 Non-heme (mg) 141 +£5.7
Alcohol 0.00 £ 0.00 Sodium (mg) 3,526.1+1,743.6
Potassium (mg) 3,5631.9 + 1,580.0
Vitamin A (ug/RE) 770.7 +£361.0
Retinol (pg) 148.3 £ 75.6
Carotene (ug) 3,5631.1+1,882.2
Thiamin (mg) 22+09
Riboflavin (mg) 1.8+0.8
Niacin (mg) 165+ 75
Vitamin C (mg) 196.0 + 172.6
Mean + SD.

SFA, saturated fatty acids; MUFA, mono-unsaturated fatty acids; PUFA, poly-unsaturated fatty acids.

sumed via supplements. Fruit, dairy, and vitamin C in-
take decreased postpartum, regardless of breastfeeding
status.

The women in the present study may have been trying
to maintain healthy dietary habits during pregnancy.
The mean age of the participants was 34.5 years, which
exceeds that of pregnant women from other countries;
nonetheless, it did not largely deviate from the mean age
of delivery in Korea (33.5 years of age) [17]. As the age
at child birth of Korean women and the education sta-
tus, and thus employment status, of women increased
during the past decades, participants of this study may
be more financially stable and invested in their preg-

nancies compared to pregnant women decades ago.
This may result in better diet quality and nutrition sta-
tus during pregnancy as income and education status
are known to be positively associated with diet quality
[18, 19]. The proportion of participants who consumed
meat, fish, vegetables, and fruits every day (68.4%) ex-
ceeded that of Korean pregnant women in 2013 [6-8,
20]. Additionally, the post-delivery change in food in-
take, such as the decrease in fruit intake and increase in
coffee and alcohol consumption, indicate that women
attempted to consume healthier foods during pregnan-
cy. Participants of this study consumed approximately
4.4 servings of vegetables per day, which could be cal-
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Table 3. Mean food group intakes during the third trimester of pregnancy in singleton- and multiple-pregnancy mothers

Women carrying singletons

Women carrying multiples

Food group (serving/d) (n = 75) (n=23) P-value Adjusted P
Rice 211+0.91 2.28+0.76 0.400 0.711
Flour 1.04 + 0.65 1.02 + 0.88 0.456 0.327
Meat 1.06 + 0.80 1.05+0.91 0.920 0.723
Fish and shellfish 0.45 £ 0.52 0.67 + 0.96 0.137 0.822
Eggs 0.75+0.84 0.61+0.53 0.753 0.389
Beans 0.61 +0.67 0.60 £ 0.40 0.292 0.600
Vegetables 4.15+2.82 4.66 £2.90 0.346 0.767
Starchy vegetables 0.44 £ 0.56 0.29 £ 0.30 0.409 0.109
Leafy vegetables 201+151 2.24 +1.36 0.214 0.551
Other vegetables 1.70 £ 1.52 2.13+1.90 0.393 0.973
Mushrooms 0.10 £ 0.23 0.14 £ 0.23 0.083 0.353
Seaweed 0.26 £0.24 0.34 £0.22 0.043 0.220
Fruits 246 +191 2.59 +2.86 0.616 0.638
Dairy products 1.31+1.01 1.08 + 0.68 0.516 0.443
Nuts and seeds 0.05+0.17 0.01+£0.03 0.108 0.156
Oils and sweets 1.25 +0.95 1.20 + 1.26 0.358 0.429
Salty foods 228+191 2.38+1.92 0.647 0.625
Fermented foods 2.69 + 1.99 2.71+1.99 0.935 0.674
Coffee 0.30£0.52 0.24 +0.47 0.500 0.938
Alcohol 0.00 £ 0.00 0.00 + 0.00 >0.999 >0.999
Mean + SD.

Student’s t-test or the Mann-Whitney U test was applied to compare food group intake between groups. General linear model was applied and ad-

justed for pre-pregnancy body mass index, age, and length of gestation.

culated as approximately 330 g/d, assuming a serving
size of 75 g. This intake is substantially higher than that
reported in pregnant women in Japan, the Netherlands,
and the United States (43.9-158 g/d) [21-23]. Additional-
ly, the fruit intake of participants of this study exceeded
that of pregnant women in Japan and the Netherlands
[21-25]. Vegetable and fruit intake among Koreans ranks
third highest among Organization for Economic Coop-
eration and Development countries [26]. In addition to
the traditionally higher intake of fruits and vegetables
among Koreans, participants of this study also exhibited
a higher fruit intake than Korean women of childbearing
age (91.9 £ 0.61 g) [27]. Consistently, although our par-
ticipants’ calcium intakes during pregnancy were lower
than those of their counterparts in other countries [21,
22,24, 25, 28, 29], they remained higher than the mean
calcium intake of Korean women of childbearing age
(432 mg/d) [27]. However dairy and calcium intake de-
creased after delivery, suggesting that Korean pregnant
women aimed to increase their calcium intake during

https://doi.org/10.5720/kjcn.2024.00325

pregnancy by ingesting more dairy products or supple-
ments. The proportion of pregnant women ingesting
supplements (86 out of 98 women; 87%) almost doubles
that of other women of similar age (48.3%) [30, 31] and
coincides with that of pregnant women surveyed 10
years ago [6-8]. These characteristics suggest that preg-
nant women are particularly interested in health and
nutrition compared to Korean women of childbearing
age.

Nevertheless, iron was overconsumed. During preg-
nancy, the absorption of non-heme iron increases
[32]. Iron absorption rates have not been reported in
pregnant Asian women, despite recent reports of ethnic
differences in iron absorption. We analyzed heme and
non-heme iron separately, referring to a recent data-
base of the heme iron content of animal foods [15]. In
our study, non-heme iron intake accounted for 90% of
the total iron intake, displaying consistency with the
calculated non-heme iron intake ratio from Korean food
according to the KDRISs [16]. As non-pregnant East Asian
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Table 4. Mean nutrient intakes from foods during the third trimester of pregnancy of mothers carrying singletons or multiples

Women carrying singletons

Women carrying multiples

Nutrients (/d) (n = 75) (n=23) P-value Adjusted P
Energy (kcal) 2,265.1 £ 851.2 2,225.0 + 688.9 >0.999 0.318
Protein (g) 84.6 £ 39.9 84.9+38.1 0.849 0.431
% of energy intake 14.8 + 2.6 15.0+£ 2.9 0.867 0.981
Fat (g) 59.7 £+ 31.4 55.5+22.9 0.791 0.187
% of energy intake 23672 225+5.3 0.680 0.310
SFA (g) 185+9.5 169+ 7.3 0.542 0.101
MUFA (g) 18.7 £ 10.5 171+ 7.8 0.683 0.171
PUFA (g) 144+ 79 13.5+4.9 0.902 0.386
Omega-3 (g) 1.7+£10 1.7+0.8 0.702 0.418
Omega-6 (g) 129+71 119+4.4 0.993 0.332
Cholesterol (mg) 369.1+238.4 320.7 £ 171.0 0.497 0.109
Carbohydrate (g) 345.6 £ 126.5 346.8 £ 113.1 0.967 0.545
% of energy intake 61.3+9.2 625+ 7.7 0.565 0.315
Fiber (mg) 23.2+119 222+82 0.880 0.698
Calcium (mg) 626.2 £ 293.8 559.6 + 169.5 0.599 0.095
Phosphorus (mg) 1,250.5 £ 529.5 1,186.4 + 402.7 0.810 0.195
Total iron (mg) 155 +6.8 155+5.8 0.788 0.499
Heme iron (mg) 14+12 14+13 0.981 0.470
Non-heme iron (mg) 141 +6.0 141 +4.8 0.758 0.531
Sodium (mg) 3,559.5 £ 1,828.0 3,417.0 £ 1,465.6 0.960 0.416
Potassium (mg) 3,645.1 + 1,663.5 3,571.3 + 1,437.6 0.977 0.427
Vitamin A (ug/RE) 785.3+375.4 723.1+3121 0.683 0.135
Retinol (pg) 153.2 + 78.0 132.5+66.4 0.292 0.057
Carotene (ug) 3,577.9 £ 1,967.8 3,378.8 £ 1,601.0 0.993 0.374
Thiamin (mg) 22+09 22+0.8 0.971 0.375
Riboflavin (mg) 1.8+0.8 1.7+0.6 0.637 0.172
Niacin (mg) 16.6 £ 7.8 16.0+ 6.7 0.939 0.295
Vitamin C (mg) 205.5 +181.8 165.1 + 137.3 0.432 0.296
Mean + SD.

SFA, saturated fatty acids; MUFA, mono-unsaturated fatty acids; PUFA, poly-unsaturated fatty acids.
Student’s ttest or the Mann-Whitney U test was applied to compare intakes. General linear model was applied and adjusted for pre-pregnancy body

mass index, age, and length of gestation.

women exhibit higher absorption rates of non-heme
iron than their White counterparts [10], it is possible that
Korean pregnant women may excessively absorb iron
due to both high intakes and greater absorption rates.
Once absorbed, most iron is not excreted; therefore,
excess iron accumulates in the liver, heart, and pan-
creas in the non-pregnant state. Iron overload during
pregnancy potentially aggravates the risk of “small for
gestational age,” preterm birth, intrauterine death [33],
copper and zinc deficiency [34, 35], and gestational di-
abetes [36]. In Korea, iron supplements are available to
pregnant women free of charge at public health centers,

irrespective of income, an initiative regarded to have an
impact on iron containing supplement use. Our results
suggest that Korean pregnant women potentially over-
consume iron from supplements, indicating the need to
reconsider the necessity of universal iron supplementa-
tion for pregnant women and limit the amount of iron
contained in prenatal supplements.

In this study, the intakes of most foods and nutrients
during pregnancy did not significantly differ between
singleton- and multiple-pregnancy mothers. Knowledge
regarding the appropriate nutrient intake for women
carrying multiples is currently limited. Some organiza-

https://doi.org/10.5720/kjcn.2024.00325
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Table 5. Characteristics of participants with follow-up

Variable All Breastfeeding mothers  Non-breastfeeding mothers Pvalue
(n=48) (n=31) (n=17)
Age (year) 33.0+35 325+3.6 341+32 0.143
Height (cm) 1619+ 6.3 1611+ 6.5 163.5+£5.9 0.219
Pre-pregnancy weight (kg) 58.7 +9.2 58.0 + 8.6 60.2 £ 10.2 0.421
Pre-pregnancy BMI (kg/m?) 224 +3.0 223+29 225+34 0.874
Weight at delivery (kg) 71.8 £ 10.6 70.0+£9.0 749 +12.8 0.127
BMI at delivery (kg/m?) 273 +3.4 27.0+£2.9 28.0+4.2 0.386
Length of gestation (d) 256.5 £+ 8.8 255.4 £ 8.9 258.4 + 8.6 0.206
Parity 0.79 £ 0.99 0.84 +0.97 0.71+1.05 0.766
Breastfeeding period (d) 68.7 £+ 74.4 101.4 £ 69.5 9.0+78 <0.001
Supplement 32 (67) 23 (74) 9 (53) 0.211
Disease 28 (58) 17 (55) 11 (65) 0.507
Diabetes 12 (25) 7 (23) 5 (29) 0.601
Hypertension 8 (17) 4 (13) 4 (24) 0.345
Thyroid disease 6 (13) 4 (13) 2(12) 0.909
Preeclampsia 1(2) 0 (0) 1(6) 0.172
Smoking 0(0) 0(0) 0(0) -
Drinking 0(0) 0(0) 0(0) =
Mean + SD.

BMI, body mass index.

A mother was classified as breastfeeding if her breastfeeding duration was = 3 weeks. Student’s t test, the Mann-Whitney U test, or the Chi-squared
test were applied to compare characteristics between breastfeeding and non-breastfeeding mothers.

tions recommend that women with multiple pregnan-
cies take additional calcium, vitamin D, iron, and folic
acid [37]. However, according to certain intervention
studies, high-dose folic acid supplementation in preg-
nant women with multiple pregnancies did not mitigate
the risk of complications, such as preeclampsia, while
iron supplementation exclusively benefitted mothers
with anemia [38]. Regarding calcium, bone resorption
in women pregnant with twins exceeds that in women
with singletons during the second and third trimesters
of pregnancy [39], indicating that the increase in the fe-
tal calcium needs of multiple fetuses are met via mater-
nal metabolic changes. In this study, pregnant women
with multiples were expected to increase their energy,
food, and nutrient intakes owing to elevated physiologi-
cal needs. However, similar intakes were noted between
singleton- and multiple-pregnancy mothers, revealing
the possibility that the mother may respond to fetal
needs by increasing her absorption rate or the efficien-
cy of nutrient transport to the fetuses, rather than in-
creasing intake [4, 5]. On the other hand, dietary intake
is influenced by many environmental factors as well,

10

therefore the intakes of pregnant women may not reflect
physiological requirements. Whether, and if so, how,
the mother physiologically acknowledges and responds
to the increased number of fetuses warrants further re-
search. In addition, studies on nutrient intake and the
short- and long-term health outcomes of mothers with
multiples and their children may facilitate the establish-
ment of appropriate dietary guidelines.

Limitations

Our study has several limitations. First, the number of
participants is small. Owing to the COVID-19 pandemic,
in addition to the rapid decrease in birth rate, unexpect-
ed challenges in recruitment were encountered. None-
theless, our research staff were able to prevent increases
in dropout rates during COVID-19. Second, participants
were recruited from tertiary hospitals, resulting in a rel-
atively large number of participants with diseases. Such
participants may be more health-conscious and con-
sume healthier foods than the general pregnant popu-
lation [40, 41]. Third, this study may not be entirely gen-
eralizable because it is limited to women that delivered

https://doi.org/10.5720/kjcn.2024.00325
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at one hospital, despite originating from various parts
of southwestern Korea. Furthermore, the importance of
dietary quality, in addition to food and nutrient intake,
has been emphasized; however, no diet quality index
has been validated for use in Korean pregnant women.
Finally, in breastfeeding women, food intake may vary
depending on the amount of breastmilk produced.
However, few participants were breastfeeding, and ac-
curately assessing the amount of breastmilk generated is
difficult. Since 44 women out of 48 participants (92%) in
this study provided both breastmilk and formula to their
newborns, the results of this study may be applicable
to lactating mothers who practice mixed feeding. Since
the rate of exclusive breastfeeding is decreasing both in
Korea and globally [42] while that of mixed feeding is
increasing, the findings of this study may help formulate
recommendations for this population. Despite its lim-
itations, this study possesses the strength of analyzing
dietary intake changes by tracking the same partici-
pants from the third trimester of pregnancy through the
postpartum period. In addition, this study used an FFQ
appropriately developed to capture the dietary habits of
Koreans. Furthermore, the intake of iron, an important
nutrient for pregnant women, was analyzed in the form
of heme and non-heme iron using a recent database.

Conclusion

In conclusion, this study examined overall dietary in-
take in the third trimester of pregnancy using an FFQ.
Food and supplement intakes were similar between
singleton- and multiple-pregnancy Korean women.
Korean women adequately consumed most nutrients
and endeavored to eat healthier during pregnancy by
consuming more fruits and dairy and reducing coffee
and alcohol consumption relative to post-delivery.
Participants consumed excessive iron via supplements
during pregnancy. Further research is required to assess
the physiological and health effects of food and nutrient
intake in pregnant women.
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Objectives: This study evaluated the nutrition quotient for preschoolers (NQ-P) and ana-
lyzed the impact of key factors, such as caregivers’ food literacy, social support, and food
environment, on the eating habits of preschool children in Korea. This study also sought to
provide foundational data for developing tailored nutrition education programs by identify-
ing the nutrition education needs of caregjvers.

Methods: This study was conducted among caregivers of preschool children (aged 0-6
years) using an online self-administered survey conducted from August 22 to August 28,
2023. A total of 1,116 survey responses were analyzed. This study assessed children’s
NQ-P score, caregivers’ food literacy, social support, food environment, and nutritional edu-
cation needs. Data were analyzed using SPSS 29.0 (IBM Co.).

Results: The average NQ-P score for preschool children was 52, showing a tendency for the
balance score to decrease and the moderation score to increase with age. Children from
rural and low-income areas exhibited significantly lower NQ-P scores. Caregivers’ food liter-
acy was higher in urban and higher-income groups. Multiple regression analysis revealed
that social support, food literacy, income, and food environment significantly affected chil-
dren’s NQ-P scores. The effectiveness of nutrition education varied based on the income
level, with nutrition education on healthy eating being the most preferred topic for pre-
school children.

Conclusion: This study confirmed that caregivers’ food literacy and social support signifi-
cantly affected preschool children’s nutritional status. This suggests a need for tailored nu-
tritional education and dietary support policies, particularly for low-income and rural popu-
lations.

Keywords: food literacy; nutrition quotient for preschoolers; child, preschool; social support

INTRODUCTION

The preschool years represent a critical period of continuous physical, cognitive,
and social development during which dietary preferences and eating behaviors
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are established that often persist into adulthood. Thus,
ensuring appropriate nutritional intake and fostering
healthy eating habits during this stage is essential [1-
4]. In Korea, various dietary issues have been identified
among preschoolers, including nutritional imbalances,
selective eating, skipping breakfast, and increased con-
sumption of processed foods. These factors contribute
to health problems, such as obesity, underweight, and
childhood diabetes [5]. According to the 2023 National
Health Statistics, 2.9% of children aged 1-2 years and
7.3% of children aged 3-5 years exhibited nutritional de-
ficiencies, while excessive nutrient intake was observed
in 4.1% and 3.5%, respectively, potentially impacting
their physical development. Additionally, breakfast
skipping rates were 6.6% among children aged 1-2 years
and 7.1% of children aged 3-5 years, 24.9% of children
aged 1-2 years, and 40.4% of children aged 3-5 years
consumed at least one out-of-home meal per day [6].

The COVID-19 pandemic has further influenced
dietary patterns, leading to a decline in dining out, in-
creased food delivery, and greater reliance on dietary
supplements [7]. Restrictions on outdoor activities also
resulted in increased screen time and decreased phys-
ical activity, significantly altering preschoolers’ daily
routines [8]. However, research on the dietary habits of
preschoolers, including infants aged 0-1 year, in Korea
is limited. Notably, no studies have employed the re-
vised 2021 nutrition quotient for preschoolers (NQ-P).
Thus, a precise assessment of dietary habits is needed
to evaluate nutritional status and eating behaviors in
this population group, along with the development of
targeted dietary management strategies and nutrition
education programs to support healthy growth and for-
mation of proper eating habits [9].

Primary caregivers play a pivotal role in shaping
preschoolers’ dietary patterns. Their food choices and
home food environments significantly affect the chil-
dren’s future eating habits and overall health [10]. Pa-
rental influence on their children operates both directly
(through parenting behaviors and interactions) and
indirectly (through socioeconomic status, occupational
status, and living environment, all of which affect par-
enting attitudes and roles) [11]. Moreover, caregivers’
nutritional knowledge and attitudes have a profound
impact on preschoolers’ dietary intake and the forma-
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tion of appropriate eating habits. Assessing caregivers’
nutritional awareness and knowledge is essential for
predicting children’s future health behaviors. Caregiv-
ers with higher nutritional awareness are more likely
to apply their knowledge to foster proper eating habits
among their children [12].

Several factors influence preschoolers’ dietary habits,
including socioeconomic status, food literacy, and food
environment. As preschoolers’ eating habits are strong-
ly influenced by their primary caregivers, examining
factors such as caregivers’ food literacy, social support,
and food environment is important. However, studies
on these factors are limited. The preschool age is crucial
for establishing eating habits that persist into adult-
hood. This period is not only critical for physical growth
and emotional development, but also for nutritional
well-being, underscoring the importance of systematic
nutrition education in this group and those associated
with them [13]. With the growing need for nutrition ed-
ucation programs, studies have examined caregivers’
requirements for such programs. However, most of this
research has focused on school-aged children, such
as elementary and middle school students, whereas
studies on preschoolers’ nutritional education needs
have been limited to specific regions or qualitative focus
group interviews [14-18].

This study aimed to provide a comprehensive under-
standing of the dietary environment and nutritional
status of preschoolers by conducting a multifaceted
analysis of the NQ-P and food literacy, social support,
and food environment of their primary caregivers. Fur-
thermore, this study aimed to generate evidence-based
policy recommendations for improving nutritional
support for preschoolers. Additionally, to facilitate the
promotion of healthy eating habits, this study examined
the nutritional education needs of primary caregivers,
providing a basis for the development of effective evi-
dence-based nutritional education programs.

METHODS

Ethics statement

The study was approved by the institutional review board
of Hallym University (IRB No. HIRB-2023-018).
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1. Study design

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

2. Study participants and data collection period

This study made use of Data Spring (https://www.d8as-
pring.com), a professional survey agency that targets
primary caregivers of preschoolers across Korea. Partici-
pants were selected based on their voluntary agreement
to participate in the survey, and their status as primary
caregivers was verified using preliminary screening
questions. A combination of convenience and regional
quota sampling was used, with urban and rural areas
accounting for 90% and 10% of the respondents, respec-
tively. The survey was conducted over 7 days (August 22
to 28, 2023). Among the 1,262 voluntary respondents,
146 were excluded because of ineligibility, resulting in
a final sample of 1,116 valid responses (response rate:
88.4%).

3. Study measures

1) General characteristics

The survey collected demographic data on the primary
caregivers, including their sex, age, relationship with the
child(ren) in their care, residential area, and monthly
household income. For the preschoolers, information
on sex, age, height (cm), and weight (kg) was collected.
The body mass index (BMI; kg/m?) was calculated to
assess weight status. Following Kim ef al. [19] classifi-
cation criteria, preschoolers were categorized based on
age-specific BMI percentiles as follows: underweight
(< 5th percentile), normal weight (5th-85th percentile),
overweight (85th-95th percentile), and obese (= 95th
percentile). For ages 0-2 years, overweight was defined
as a weight-for-length > 95th percentile on growth
charts.

2) Nutrition quotient for preschoolers

The NQ-P is a validated tool used to assess the nutri-
tional status and dietary quality of preschoolers [20, 21].
The NQ-P comprises three domains: balance, modera-
tion, and practice. Each domain comprises 15 items. A
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weighted scoring system is used to derive the final NQ-P
score. Cronbach’s a for the NQ-P in this study was 0.626,
confirming its reliability.

3) Primary caregivers’ food literacy, social support, and
food environment

Food literacy was assessed using a life-cycle-specific
Food Literacy Scale [22-24]. The adult version of this
tool consists of 25 items across five domains (total score:
100 points): production (7 items), selection (5 items),
preparation and cooking (7 items), intake (3 items),
and disposal (3 items). The domain scores were calcu-
lated by applying item-specific weights, summing the
weighted scores within each domain, and then applying
additional domain-specific weights to obtain a total
score. Cronbach’s a for the Food Literacy Scale in this
study was 0.927, indicating high reliability. To assess
social support for dietary practices, previously validated
measurement tools were adapted to fit the caregiving
context [25]. Participants responded to four items using
a 5-point Likert scale regarding the availability of fresh
food at home, parental involvement in meal prepara-
tion, and snack guidance over the past 3 months. The
items included questions regarding the availability of
fresh fruits and vegetables at home, availability of fresh
milk and dairy products, frequency of meal preparation
for preschoolers, and encouragement of healthy snack-
ing (e.g., fruits, vegetables, milk, and yogurt). The Social
Support Scale demonstrated a Cronbach’s a value of
0.716, confirming its internal consistency. The food en-
vironment was assessed using a 5-item scale developed
by Yang and Kim [26]. The five domains of the Food En-
vironment Scale included availability, physical accessi-
bility, affordability, acceptability, and accommodation.
Each domain was rated on a 5-point Likert scale, rang-
ing from “strongly disagree” (1 point) to “strongly agree”
(5 points). The Food Environment Scale exhibited high
reliability, with Cronbach’s alpha = 0.869.

4) Nutrition education needs

Nutritional education needs were assessed based on
prior research [17, 18, 27]. The survey included three
key items: perceived effectiveness of nutrition education
(rated on a 5-point Likert scale from “strongly disagree”
to “strongly agree”), participation in nutrition education

https://doi.org/10.5720/kjcn.2024.00311
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within the past 3 months (response options: yes/no/un-
sure), and preferred nutrition education topics (multiple
responses allowed).

4. Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics 29.0 (IBM Co.), with statistical significance ac-
cepted at P < 0.05. Descriptive statistics were calculated
for all the variables. Continuous variables were present-
ed as mean + standard deviation. Categorical variables
are expressed as frequencies (n) and percentages (%).
For comparisons of the NQ-P, food literacy, social sup-
port, food environment, and nutrition education needs
according to the preschoolers’ and caregivers’ charac-
teristics were compared by using independent t-tests
and one-way analysis of variance. Chi-square and Dun-
can’s multiple comparison tests were used for analysis
of categorical variables. A stepwise multiple linear re-
gression analysis was conducted to evaluate the impact
of primary caregivers’ food literacy, social support, food
environment, monthly income, residential area, and
the perceived effectiveness of nutritional education on
preschoolers’ NQ-P scores. Multiple response frequen-
cy analysis was used to identify the caregivers’ preferred
nutrition education topics.

RESULTS

1. General characteristics of study participants

Table 1 presents the general characteristics of the par-
ticipants. Among primary caregivers, females were
predominant. Almost two-thirds of participants were in
their 30s, followed by those in their 40s, 20s, and 50s. In
terms of relationship with the child, 40.9% of the care-
givers were fathers and 58.5% were mothers. Regarding
the regional distribution, the vast majority of the partic-
ipants resided in urban areas, whereas only about 10%
lived in rural areas. Monthly household income was
distributed as follows: most (about one-third) had an
income of 400-599 million KRW, followed by those with
incomes of 200-399 million KRW, 600-799 million KRW,
800 million KRW, and 200 million KRW, in descending
order. Among the preschoolers, just more than half
were boys. Each age group (0-1 years, 2-4 years, and 5-6
years) accounted for roughly one-third of the children.
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Just more than two-thirds of the children were classified
as normal weight, while the rest were classified as un-
derweight, overweight, or obese.

2.NQ-P and domain scores

Table 2 presents the total and domain scores of the NQ-P
according to sex, age, region, and household income.

Table 1. Characteristics of the study subjects

Variable Category Value
Main caregiver (n = 1,116)
Sex Male 460 (41.2)
Female 656 (58.8)
Age (year) 20-29 8 (5.2)
30-39 701 (62.8)
40-49 346 (31.0)
50-59 11 (1.0)
Relationship Father 457 (40.9)
Mather 653 (58.5)
Grandparents 4(0.4)
Other 2(0.2)
Region Urban 997 (89.3)
Rural 119 (10.7)
Education level High school 116 (10.4)
University 878 (78.7)
Graduate 122 (10.9)
Occupation Office worker 537 (48.1)
Sale or service 3(6.6)
Professional 115 (10.3)
Self-employed business 4 (4.8)
Housewives 310 (27.8)
Others 7 (2.4)
Family income (mil- <200 3(3.9)
lion KRW/month)  50p-399 297 (26.6)
400-599 420 (37.6)
600-799 214 (19.2)
> 800 142 (12.7)
Children (n = 1,116)
Sex Male 577 (51.7)
Female 539 (48.3)
Age (year) 0-1 369 (33.1)
2-4 374 (33.5)
5-6 373(33.4)
Weight status Underweight 133 (11.9)
Normal weight 762 (68.3)
Overweight 124 (11 1)
Obesity 7 (8.7)
n (%).
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social support, food environment, and the perceived
effectiveness of nutrition education (all P < 0.001). A
stepwise multiple linear regression analysis (Table 5)
revealed that caregivers’ social support (P < 0.001), food
literacy (P < 0.001), monthly income (P < 0.01), and

food environment (P < 0.05) were significant predictors
of preschoolers’ NQ-P scores (adjusted R* = 0.188, P <
0.001). Social support, food literacy, and food environ-
ment were positively associated and lower income was
negatively associated with preschoolers’ NQ-P scores.

Table 3. Scores of food literacy, social support and food environment by region and household income

Region Household income

. Total 1) . 2)

Variable (n=1,116) Urban Rural P-value Upper Middle Low P-value
' (n=997) (n=119) (n=356) (n=420) (n=340)

Food literacy” 62.3+13.8 62.7+13.7 59.2+144 0.008 65.6+13.8° 62.6+13.3° 58.7 + 13.5° <0.001
Production 540+21.3 545+211 494+231 0.013 57.7+22.1° 54.6+20.9° 49.3+20.2° <0.001
Selection 59.0+171 592+169 57.3+191 0.259 60.9+18.0° 59.8+16.8" 55.9 + 16.2° <0.001
Preparation and cooking 69.0+15.2 69.2+152 673+150 0497 725+14.8° 68.5+14.7° 66.0 +15.6° <0.001
Intake 62.6+171 632+16.8 580+187 0.002 66.8+16.1° 629+16.1° 579+ 18.2° <0.001
Disposal 68.6+16.6 69.0+16.4 658172 0.044 71.1+16.0° 68.4+16.1° 66.4+17.3% 0.001
Social support” 40+0.7 4.0+0.7 39+0.7 0.053 41+06° 4.0+07° 39+06 0.005
Food environment” 3.7+07 3.7+0.7 34+08 <0001 38+07° 37+0.7° 35+0.8 <0.001

Mean + SD.

YP-value was determined by t-test.

?P-value was determined by ANOVA.
3)
)
)

IS

Measured using a 5-point Likert scale (never = 1, always = 5).

o

This score encompasses the balance, moderation, practice dimensions of NQ-P.

Measured using a 5-point Likert scale (strongly disagree= 1, strongly agree = 5).

25%values with different superscripts within each row are significantly different at P < 0.05, as determined by Duncan’s multiple comparison test.

Table 4. Correlation analysis of NQ-P, food literacy, social support, food environment and nutrition education effectiveness

NQ-P Food literacy Social support envil:gr?%ent Nuter#:;r;isg:é::;lon

NQ-P 1
Food literacy 0.361""" 1
Social support 0.368"" 0.502"" 1
Food environment 0.255™"" 0.372"" 0.399™" 1
Nutrition education effectiveness 0.162""" 0.323" 0.262""" 0.225™" 1
NQP nutrition quotient for preschoolers.

P-value was determined by correlation analysis.
Table 5. Linear multiple regression analysis to explore factors related to the NQ-P in each domain (stepwise)
Variable B SE B t P-value” TOL VIF
(Constant) 21.198 2.255 <0.001
Social support 1.039 0.146 0.231 7.139 <0.001 0.695 1.440
Food literacy 0.172 0.028 0.201 6.227 <0.001 0.699 1.430
Household income (low)? -2.371 0.705 -0.093 -3.361 0.001 0.960 1.042
Food environment 0.238 0.097 0.074 2.451 0.014 0.794 1.260
F =65.577; P < 0.001; R* = 0.191; adj. R* = 0.188
NQ-P, nutrition quotient for preschoolers; SE, standard error; TOL, tolerance; VIF, variance inflation factor.
YP-value was determined by linear multiple regression analysis.
YReference group: household income (upper).
https://doi.org/10.5720/kjcn.2024.00311 21
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5. Nutrition education needs assessment

Table 6 presents primary caregivers’ perceptions of
nutrition education effectiveness and recent partic-
ipation in nutrition education programs. The mean
effectiveness score of nutrition education was 3.9, with
no significant urban-rural differences. However, in-
come-related differences were observed, with lower-in-
come caregivers rating nutrition education effectiveness
lower than did middle- and high-income caregivers (P
< 0.01). Regarding participation in nutrition education
programs within the past 3 months: about one-quarter
reported participation, more than half stated that they
had not participated, and the remainder were unsure.
Significant urban-rural differences were noted (P < 0.01),

whereas no significant differences were observed across
income levels.

Table 7 presents caregivers’ preferred nutrition educa-
tion topics, which included the following, in descending
order of preference: healthy eating education, sensory
education using food ingredients, food hygiene edu-
cation, unbalanced diet education, sustainable dietary
education, cooking education, traditional food culture
education, and other.

DISCUSSION

The preschool years represent a crucial period for estab-
lishing lifelong dietary habits, and preschoolers’ eating

Table 6. Scores of nutrition education effectiveness and nutrition education experience by region and household income

Region Household income
. Total .
Variable (n=1116)  Urban Rural P-value — Upper Middle Low P-value
' (n=997) (n=119) (n=356) (n=420) (n=340)
Nutrition education 39+09 39+09 38+09 0495 39+09° 39+0.8° 3.7+09" 0.003”
effectiveness
Nutritional education 0.004? 0.144%
experience within 3 months
Yes 296 (26.5) 265 (26.6) 31 (26.0) 93(26.1) 122(29.1) 81(23.8)
No 635 (56.9) 579(58.1) 56 (47.1) 201 (56.5) 242 (57.6) 192 (56.5)
Not sure 185 (16.6) 153(15.3) 32(26.9) 62 (17.4) 56 (13.3) 67 (19.7)
Mean * SD.

YP-value was determined by ttest.
Ip.value was determined by ANOVA.
9P-value was determined by Chi-square test.

*bvalues with different superscripts within each row are significantly different at P < 0.05, as determined by Duncan’s multiple comparison test.

Table 7. Desired nutrition education topics for preschool children

Region Household income
. Total -

Variable (n =1,116) Urban Rural Upper Middle Low

(n=997) (n=119) (n=356) (n=420) (n = 340)
E;tti:i]‘g%n education on healthy 654 (20.8) 587 (21.0) 67 (19.2) 213 (21.0) 253 (21.5) 188 (19.7)
Sensory education 606 (19.3) 544 (19.4) 62 (17.8) 186 (18.3) 211 (18.0) 209 (21.9)
Food hygiene 581 (18.5) 516 (18.4) 65 (18.7) 202 (19.9) 219 (18.6) 160 (16.7)
Unbalanced diet 499 (15.9) 449 (16.1) 50 (14.4) 164 (16.2) 184 (15.7) 151 (15.8)
Sustainable diet 330 (10.5) 290 (10.4) 40 (11.5) 103 (10 2) 129 (11.0) 8(10.2)
Cooking 252 (8.0) 222 (7.9) 30 (8.6) 6 (7.5) 7 (8.2) (8 3)
Traditional food culture 209 (6.6) 178 (6.4) 31(8.9) 7 (6.6) 5(6.4) 7 (7.0)
Others 4 (0.4) 1(0.4) 3(0.9) 3(0.3) 7 (0.6) 4(0.4)
Total 3,145 (100) 2,797 (100) 348 (100) 1,014 (100) 1,175 (100) 956 (100)
n (%).

“Multiple response.
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behaviors are strongly influenced by their primary care-
givers. This study thus examined preschoolers’ NQ-P
scores and the association thereof with caregivers’ food
literacy, social support, food environment, and nutrition
education needs.

The findings indicate that the mean NQ-P score was
52.3, with scores for the balance domain of 48.6, mod-
eration domain of 40.4, and practice domain of 59.5.
Compared to previous nationwide studies [21], these
scores were generally lower, likely due to the inclusion
of preschoolers aged 0-1 year, who typically exhibit less
independent dietary behaviors. Regional disparities
were observed, as preschoolers in rural areas exhibit-
ed significantly lower total NQ-P scores (P < 0.05) and
balance domain scores (P < 0.01) than did their urban
counterparts. These differences may be attributed to
limited access to diverse nutritious foods and disparities
in the availability of nutrition education in rural settings.
Additionally, higher household income was associated
with significantly better dietary quality, as indicated
by higher total NQ-P (P < 0.001), balance domain (P <
0.001), and practice domain (P < 0.05) scores, consistent
with previous studies demonstrating the influence of so-
cioeconomic factors on preschoolers’ dietary behaviors
(28, 29]. These findings highlight the need for targeted
interventions to reduce disparities between nutrition
education and food environments.

The mean food literacy score of the primary caregiv-
ers was 62.3, with domain scores of 54.0 for production,
59.0 for selection, 69.0 for preparation and cooking, 62.6
for intake, and 68.6 for disposal. Urban caregivers had
significantly higher food literacy scores than did rural
caregivers (P < 0.01), and high-income groups exhibited
significantly higher food literacy scores than did mid-
dle- and low-income groups (P < 0.001), which was con-
sistent with the findings of previous research [30, 31] on
the importance of parental food literacy in preschool-
ers’ nutritional status. The mean social support score
was 4.0, with higher scores observed in high-income
groups (P < 0.01), consistent with prior findings that
low-income households tend to have lower social sup-
port and inadequate food environments at home [32].
Given the critical role of the home food environment in
child development, government intervention for eco-
nomically disadvantaged households is necessary. Food

https://doi.org/10.5720/kjcn.2024.00311

environment analysis revealed significant differences
across urban-rural locations and across income levels.
Urban caregivers reported significantly higher food en-
vironment scores across all domains (P < 0.001), while
a higher monthly income was significantly associated
with greater food environment scores (P < 0.001). These
findings align with those of previous studies [33, 34] that
reported challenges in accessing fresh food and food
desert phenomena in low-income and rural areas.

Analysis of the factors influencing preschoolers’ nu-
tritional status showed that primary caregivers’ social
support (P < 0.001), food literacy (P < 0.001), income
status (P < 0.01), and food environment (P < 0.05) sig-
nificantly affected preschoolers’ NQ-P scores (adjusted
R* = 0.188, P < 0.001). Primary caregivers play a pivotal
role in preschoolers’ dietary habits and meal patterns as
caregivers’ food choices and home food environments
directly influence their nutritional status [10, 17]. Differ-
ences in access to nutritional information, the ability to
purchase healthy food, and opportunities to participate
in health programs appear to be particularly prominent
in high-income households and urban areas. Therefore,
nutrition education programs should be tailored to
caregivers’ characteristics, and regional and economic
circumstances. Specifically, policy support and ex-
panded nutrition education programs are essential for
low-income and rural populations, along with concrete
measures to enhance fresh food purchasing conditions
and to improve access to nutritional information. Pre-
vious studies have demonstrated that government-led
nutrition support programs, such as the Nutrition Plus
program, effectively improve the nutritional status of
preschoolers and caregivers [35-37]. Sustained policies
and support are needed, including increased finan-
cial support and the expansion of nutrition assistance
programs, such as Nutrition Plus, food banks, and food
vouchers.

Additionally, the development and continuous oper-
ation of nutrition education programs involving collab-
oration among childcare centers, home environments,
and children’s food service management support cen-
ters should be ensured. For rural areas, policy interven-
tions, such as mobile markets and fresh food delivery
services, should be considered to enhance fresh food
purchasing environments.
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Regarding preferred nutrition education topics, pri-
mary caregivers prioritized healthy eating education
(20.8%), sensory education using food ingredients
(19.3%), food hygiene education (18.5%), and picky
eating management (15.9%). These preferences align
with previous research [17, 18] and reflect an increased
awareness of food hygiene owing to the COVID-19
pandemic. These findings underscore the importance
of identifying the nutrition education needs of primary
caregivers and developing well-structured, sustainable
nutrition education programs.

Limitations

This cross-sectional study based on proxy reporting
by primary caregivers and self-administered online
surveys using convenience sampling has limitations in
establishing clear causal relationships. Additionally, as
the existing NQ-P was developed for preschoolers aged
3-5 years, the NQ-P criteria may not be applicable to
children aged 0-2 years. Furthermore, the survey’s reli-
ance on primary caregivers’ subjective assessments may
not accurately reflect preschoolers’ dietary habits and
nutritional status. To address this, objective data collec-
tion methods (e.g., meal observations and food intake
frequency surveys) should be incorporated. Finally, giv-
en that both NQ-P scores and diet-related factors (food
literacy, social support, and food environment) showed
differences according to monthly household income
and residential areas, further research is needed to de-
velop strategies to reduce socioeconomic disparities.
Despite these limitations, this study provides valuable
baseline data for a comprehensive understanding of
preschoolers’ dietary environments and nutritional sta-
tus, as well as for policy development and support.

Conclusion

This study examined the associations of primary care-
givers’ food literacy, social support, and food environ-
ment with preschoolers’ NQ-P. These findings indicate
that caregivers’ nutritional knowledge, social environ-
ment, and access to healthy foods significantly affect
preschoolers’ dietary behaviors, underscoring the im-
portance of caregiver-focused nutrition education inter-
ventions.

24

CONFLICT OF INTEREST

There are no financial or other issues that might lead to
conflict of interest.

FUNDING

This research was supported by a grant from the Minis-
try of Food and Drug safety (231928 21063).

DATA AVAILABILITY

Research data is available from the corresponding au-
thor upon request.

REFERENCES

—

. Seo §J, Min IJ, Shin HS. Study of eating behavior and food
preference in young children: differences by age and gender.
] East Asian Soc Dietary Life 2009; 19(5): 659-667.

2.Jang SH, Kim J. A study on the effectiveness of dietary ed-
ucation program based on learning cycle model for young
children’s nutrition knowledge, dietary behavior, science
process skill and scientific attitude. Korean J Child Educ Care
2017;17(4): 91-119.

3. Kim E, Song B, Ju SY. Dietary status of young children in Ko-
rea based on the data of 2013~2015 Korea National Health
and Nutrition Examination Survey. ] Nutr Health 2018; 51(4):
330-339.

4. Sim HM, Han Y, Lee KA. Analysis of the types of eating be-
havior affecting the nutrition of preschool children: using the
dietary behavior test (DBT) and the nutrition quotient (NQ).
J Nutr Health 2019; 52(6): 604-617.

5. Kim SY, Cha SM. Evaluation of dietary behavior and investi-
gation of the affecting factors among preschoolers in Busan
and Gyeongnam area using nutrition quotient for preschool-
ers (NQ-P). ] Nutr Health 2020; 53(6): 596-612.

6. Korea Disease Control and Prevention Agency (KDCA).
Korea Health Statistics 2023: Korea National Health and Nu-
trition Examination Survey (KNHANES I1X-2). KDCA; 2024
Dec. Report No. 11-1790387-000796-10.

7. Korea Disease Control and Prevention Agency (KDCA).

Continued COVID-19 epidemic and changes in dietary hab-

its. KDCA; 2023 Mar. Report No. 11-1790387-000384-01.

8. Kim JH. Korean children, changes in leisure time use and

https://doi.org/10.5720/kjcn.2024.00311


https://doi.org/10.21213/kjcec.2017.17.4.91
https://doi.org/10.21213/kjcec.2017.17.4.91
https://doi.org/10.21213/kjcec.2017.17.4.91
https://doi.org/10.21213/kjcec.2017.17.4.91
https://doi.org/10.21213/kjcec.2017.17.4.91
https://doi.org/10.4163/jnh.2018.51.4.330
https://doi.org/10.4163/jnh.2018.51.4.330
https://doi.org/10.4163/jnh.2018.51.4.330
https://doi.org/10.4163/jnh.2018.51.4.330
https://doi.org/10.4163/jnh.2019.52.6.604
https://doi.org/10.4163/jnh.2019.52.6.604
https://doi.org/10.4163/jnh.2019.52.6.604
https://doi.org/10.4163/jnh.2019.52.6.604
https://doi.org/10.4163/jnh.2020.53.6.596
https://doi.org/10.4163/jnh.2020.53.6.596
https://doi.org/10.4163/jnh.2020.53.6.596
https://doi.org/10.4163/jnh.2020.53.6.596

Study on NQ-P and related factors of preschoolers in Korea

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

lifestyle habits before and after COVID-19 [Internet]. Korea
Institute of Child Care And Education; 2022 [cited 2025 Jan
14]. Available from: https://repo.kicce.re.kr/handle/2019.
oak/5287

.Lee HJ, Kim JH, Song S. Assessment of dietary behaviors

among preschoolers in Daejeon: using nutrition quotient for
preschoolers (NQ-P). ] Nutr Health 2019; 52(2): 194-205.
Daniels LA. Feeding practices and parenting: a pathway to
child health and family happiness. Ann Nutr Metab 2019;
74(Suppl 2): 29-42.

Lee M, Jeong H. A study on the correlation of social support
perceived and self-esteem of children. ] Educ Res Mokpo
National University 2004; 16/17: 123-137.

Jung IK, Lee JE. The perception of parents on the eating
habits and nutritional education of their elementary school
children. Hum Ecol Res 2005; 43(7): 67-77.

Yang IS, Kwak TK, Han KS, Kim EK. Needs assessment: nu-
trition education & training program for day care children. J
Korean Soc Diet Cult 1993; 8(2): 103-116.

Kim HR, Shin ES, Lyu ES. Mothers’ perceptions on nutrition
education for elementary school students in the Busan area I:
a demographical factor approach. ] Korean Diet Assoc 2008;
14(3): 276-290.

Lee MH. A study on the recognition body image and dietary
self-efficacy and needs of nutrition education of middle
school students by body mass index in Seoul. [master’s the-
sis]. Hanyang University; 2013.

Oh NG, Gwon SJ, Kim KW, Sohn CM, Park HR, Seo JS. Status
and need assessment on nutrition & dietary life education
among nutrition teachers in elementary, middle and high
schools. Korean ] Community Nutr 2016; 21(2): 152-164.
Pyun JS, Lee KH. Study on the Correlation between the
dietary habits of mothers and their preschoolers and the
mother's need for nutritional education for preschoolers. J
Korean Diet Assoc 2010; 16(1): 62-76.

Kim K. Needs assessment of nutrition education for pre-
schoolers and their parents using focus group interview. J
East Asian Soc Dietary Life 2015; 25(1): 20-29.

Kim JH, Yun S, Hwang SS, Shim JO, Chae HW, Lee Y], et al.;
Committee for the Development of Growth Standards for
Korean Children and Adolescents; Committee for School
Health and Public Health Statistics, the Korean Pediatric So-
ciety; Division of Health and Nutrition Survey, Korea Centers
for Disease Control and Prevention. The 2017 Korean Na-
tional Growth Charts for children and adolescents: develop-

https://doi.org/10.5720/kjcn.2024.00311

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

ment, improvement, and prospects. Korean ] Pediatr 2018;
61(5): 135-149.

Lee JS, Kang MH, Kwak TK, Chung HR, Kwon S, Kim HY, et
al. Development of nutrition quotient for Korean preschool-
ers (NQ-P): item selection and validation of factor structure.
J Nutr Health 2016; 49(5): 378-394.

Kim HY. Customized health and dietary information devel-
opment and application. Ministry of Food and Drug Safety;
2021 Nov. Report No. TRKO202200005227.

Park D, Park YK, Park CY, Choi MK, Shin M]J. Development of
a comprehensive food literacy measurement tool integrating
the food system and sustainability. Nutrients 2020; 12(11):
3300.

Park D, Choi MK, Park YK, Park CY, Shin MJ. Higher food
literacy scores are associated with healthier diet quality in
children and adolescents: the development and validation of
a two-dimensional food literacy measurement tool for chil-
dren and adolescents. Nutr Res Pract 2022; 16(2): 272-283.
So H, Park D, Choi MK, Kim YS, Shin M]J, Park YK. Develop-
ment and validation of a food literacy assessment tool for
community-dwelling elderly people. Int J Environ Res Public
Health 2021; 18(9): 4979.

Dewar DL, Lubans DR, Plotnikoff RC, Morgan PJ. Develop-
ment and evaluation of social cognitive measures related to
adolescent dietary behaviors. Int ] Behav Nutr Phys Act 2012;
9: 36.

Yang N, Kim K. Qualitative study on the perception of com-
munity food-accessibility environment among urban older
adults. Korean ] Community Nutr 2020; 25(2): 137-149.

Yun JS. A study on satisfaction and needs of nutrition educa-
tion in elementary school students of Ulsan area. [master’s
thesis]. Pukyong National University; 2011.

Jang HB, Park JY, Lee HJ, Kang JH, Park KH, Song J. Associa-
tion between parental socioeconomic level, overweight, and
eating habits with diet quality in Korean sixth grade school
children. Korean ] Nut 2011; 44(5): 416-427.

Lim JY, Kim JH, Min SH, Lee MH, Lee MJ. Evaluation of di-
etary behavior among elementary school students in Seoul
area using nutrition quotient for children. Korean J Food
Cook Sci 2016; 32(1): 84-95.

de Buhr E, Tannen A. Parental health literacy and health
knowledge, behaviours and outcomes in children: a
cross-sectional survey. BMC Public Health 2020; 20(1): 1096.
Costarell V, Michou M. Panagiotakos DB. Lionis C. Parental

health literacy and nutrition literacy affect child feeding

25


https://repo.kicce.re.kr/handle/2019.oak/5287
https://repo.kicce.re.kr/handle/2019.oak/5287
https://doi.org/10.4163/jnh.2019.52.2.194
https://doi.org/10.4163/jnh.2019.52.2.194
https://doi.org/10.4163/jnh.2019.52.2.194
https://doi.org/10.1159/000499145
https://doi.org/10.1159/000499145
https://doi.org/10.1159/000499145
https://doi.org/10.5720/kjcn.2016.21.2.152
https://doi.org/10.5720/kjcn.2016.21.2.152
https://doi.org/10.5720/kjcn.2016.21.2.152
https://doi.org/10.5720/kjcn.2016.21.2.152
https://doi.org/10.17495/easdl.2015.2.25.1.20
https://doi.org/10.17495/easdl.2015.2.25.1.20
https://doi.org/10.17495/easdl.2015.2.25.1.20
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.3345/kjp.2018.61.5.135
https://doi.org/10.4163/jnh.2016.49.5.378
https://doi.org/10.4163/jnh.2016.49.5.378
https://doi.org/10.4163/jnh.2016.49.5.378
https://doi.org/10.4163/jnh.2016.49.5.378
https://doi.org/10.3390/nu12113300
https://doi.org/10.3390/nu12113300
https://doi.org/10.3390/nu12113300
https://doi.org/10.3390/nu12113300
https://doi.org/10.4162/nrp.2022.16.2.272
https://doi.org/10.4162/nrp.2022.16.2.272
https://doi.org/10.4162/nrp.2022.16.2.272
https://doi.org/10.4162/nrp.2022.16.2.272
https://doi.org/10.4162/nrp.2022.16.2.272
https://doi.org/10.3390/ijerph18094979
https://doi.org/10.3390/ijerph18094979
https://doi.org/10.3390/ijerph18094979
https://doi.org/10.3390/ijerph18094979
https://doi.org/10.1186/1479-5868-9-36
https://doi.org/10.1186/1479-5868-9-36
https://doi.org/10.1186/1479-5868-9-36
https://doi.org/10.1186/1479-5868-9-36
https://doi.org/10.5720/kjcn.2020.25.2.137
https://doi.org/10.5720/kjcn.2020.25.2.137
https://doi.org/10.5720/kjcn.2020.25.2.137
https://doi.org/10.4163/kjn.2011.44.5.416
https://doi.org/10.4163/kjn.2011.44.5.416
https://doi.org/10.4163/kjn.2011.44.5.416
https://doi.org/10.4163/kjn.2011.44.5.416
https://doi.org/10.9724/kfcs.2016.32.1.84
https://doi.org/10.9724/kfcs.2016.32.1.84
https://doi.org/10.9724/kfcs.2016.32.1.84
https://doi.org/10.9724/kfcs.2016.32.1.84
https://doi.org/10.1186/s12889-020-08881-5
https://doi.org/10.1186/s12889-020-08881-5
https://doi.org/10.1186/s12889-020-08881-5
https://doi.org/10.1177/02601060211001489
https://doi.org/10.1177/02601060211001489

Danbi Gwon, et al.

32.

33.

34.

26

practices: a cross-sectional study. Nutr Health 2022; 28(1):
59-68.

Yook SM, Hwang JY. A relationship between food environ-
ment and food insecurity in households with immigrant
women residing in the Seoul metropolitan area. J] Nutr
Health 2023; 56(3): 264-276.

Yousefian A, Leighton A, Fox K, Hartley D. Understanding
the rural food environment--perspectives of low-income
parents. Rural Remote Health 2011; 11(2): 1631.

Moon S. The effects of the food accessibility on fresh food
intake and body mass index. [dissertation]. Chung-Ang Uni-
versity; 2018.

35.

36.

37.

Kim YS, Kim SR, Jang YH, Kim DS, Kwon KH. A case study
on effects of Nutrition-Plus Program - based on infants and
children under age 6 and their mothers in Naju region-. ] Reg
Stud 2011; 19(3): 143-163.

Kim HJ, Kim SH. The cost-benefit analysis of the NutriPlus
Program in Daejeon Dong-gu health center. Korean J Food
Nutr 2015; 28(4): 717-727.

Song EY, Rho JO. Study on the correlation between nutrition
knowledge, dietary attitudes of guardians, and nutritional
status of infants and toddlers - Nutrition-Plus program in
Jeonju. ] Nutr Health 2018; 51(3): 242-253.

https://doi.org/10.5720/kjcn.2024.00311


https://doi.org/10.1177/02601060211001489
https://doi.org/10.1177/02601060211001489
https://doi.org/10.4163/jnh.2023.56.3.264
https://doi.org/10.4163/jnh.2023.56.3.264
https://doi.org/10.4163/jnh.2023.56.3.264
https://doi.org/10.4163/jnh.2023.56.3.264
https://www.ncbi.nlm.nih.gov/pubmed/21513422
https://www.ncbi.nlm.nih.gov/pubmed/21513422
https://www.ncbi.nlm.nih.gov/pubmed/21513422
https://doi.org/10.9799/ksfan.2015.28.4.717
https://doi.org/10.9799/ksfan.2015.28.4.717
https://doi.org/10.9799/ksfan.2015.28.4.717
https://doi.org/10.4163/jnh.2018.51.3.242
https://doi.org/10.4163/jnh.2018.51.3.242
https://doi.org/10.4163/jnh.2018.51.3.242
https://doi.org/10.4163/jnh.2018.51.3.242

Korean ] Community Nutr. 2025 Feb;30(1):27-39

https://doi.org/10.5720/kjcn.2025.00031
eISSN 2951-3146

KJICN&

Research Article

Korean Journal of Community Nutrition

Understanding the charactersitics and types
of single-person households based on food
purchase frequencies in Korea: a cross-
sectional study using the 2023 Consumer
Behavior Survey for Foods

So-Yun Kim” %, Youngmin Nam?® ©, Jong-Youn Rha” ’, Haerang Lee®"

Yprofessor, Department of Consumer Science, The Research Institute of Human Ecology,
Seoul National University, Seoul, Korea

?Ph.D. Candidate, Department of Food and Nutrition, Seoul National University, Seoul, Korea
JResearch Professor, The Research Institute of Human Ecology, Seoul National University,
Seoul, Korea

Received: January 27,2025
Revised: February 7, 2025
Accepted: February 11, 2025

tCorresponding author:

Haerang Lee

The Research Institute of Human
Ecology, Seoul National University, 1
Gwanak-ro, Gwanak-gu, Seoul 08826,
Korea

Tel: +82-2-880-6806

Email: haerang2@snu.ac.kr

© 2025 The Korean Society of Community Nutrition

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

https://kjcn.org

Objectives: This study investigated the differences in food purchase frequency among sin-
gle-person households by gender and age group and explored the characteristics of sin-
gle-person household groups according to their food purchase patterns.

Methods: Utilizing data from the 2023 Consumer Behavior Survey for Foods conducted by
the Korea Rural Economic Institute, this study examined food purchase frequencies among
966 single-person households. Data were analyzed using Rao-Scott chi-square tests, AN-
COVA, ANOVA, and K-modes hierarchical cluster analysis.

Results: Significant differences were observed in the food purchase frequencies of sin-
gle-person households for fresh and convenient food. Women displayed higher purchase
frequencies for fish, vegetables, and fruits, whereas men showed higher purchase frequen-
cies for convenient foods (P < 0.01). Single-person households aged 39 years and younger
exhibited lower purchase frequencies for vegetables (P < 0.005) and fish (P < 0.001) and
substantially higher frequencies of convenient food purchases (P < 0.001). Additionally,
this study identified three distinct single-person household groups based on food purchase
pattern: the “nutrition-conscious” group, which exhibited high purchase frequency for fresh
foods; the “convenience-seeking” group, which showed high purchase frequency for all
types of convenient foods; and the “passive food consumer” group, which displayed rela-
tively low purchase frequency for both fresh foods and convenient foods. The socio-demo-
graphic characteristics of single-person households differed significantly across these three
groups, with the “passive food consumer” group and “convenience-seeking” group exhibit-
ing lower healthy eating competency (M =3.68, M

N(nutrition-conscious group) P(passive-food-consumer group) =

3.40, M (comenienceseeking group) = 3-02, P < 0.001), safe eating competency (My = 3.87, M, =
3.57, M. = 3.77, P < 0.001), and satisfaction (My = 3.36, M, = 3.23, M = 3.25, P = 0.04)
than the “nutrition-conscious” group.

Conclusion: This study underscores the need for targeted nutrition programs to address
the unique needs of single-person households depending on their characteristics. Specifi-
cally, this study highlights the importance of targeted interventions for “convenience-seek-
ing” and “passive food consumer” to promote dietary competency and encourage healthy

dietary behavior.

Keywords: family characteristics; foods; dietary habit; consumer behavior
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INTRODUCTION

The proportion of single-person households in South
Korea has steadily increased, reaching 35.5% of all
households in 2023, making these the most prevalent
type of household [1]. The country has experienced a
continuous rise in the number of single-person house-
holds largely due to rapid aging and an increasing num-
ber of young people delaying marriage. In the past, sin-
gle-person households primarily comprised the elderly.
Recently, the age composition of single-person house-
holds has become more diverse, with those aged 70 and
over accounting for the largest share of single-person
households at 19.1%, followed closely by individuals in
their 20s at 18.6%, those in their 60s at 17.3%, and those
in their 30s at 17.3% by 2023 [1].

The increase in single-person households has trig-
gered new trends in dietary behaviors [2]. In terms of
dietary behavior, single-person households are more
likely to consume home meal replacements (HMRs),
processed/instant foods, frozen foods, and delivery/
takeout foods than multiple-member households [3-
6]. Furthermore, their dietary habits exhibit a high
propensity for skipping meals and eating alone [7-9].
The unhealthy dietary behaviors observed among sin-
gle-person households are primarily attributed to their
convenience-seeking lifestyle [4, 10]. However, this may
also stem from structural issues within the food market
environment that make it challenging for single-person
households to purchase fresh food in small quantities
[11,12].

The reliance of single-person households on HMRs,
processed/instant foods, fast foods, and delivery/take-
out foods hinders their ability to maintain a balanced
diet, leading to significant disparities in nutrient intake,
including excessive caloric intake and high consump-
tion of fats and sodium [7, 11, 13-15]. Single-person
households are known to experience a lack of nutrients,
such as calcium, vitamin A, vitamin B2, thiamine, ribo-
flavin, niacin, and vitamin C [7, 16, 17], and excessive
sodium intake [18, 19]. In addition, assessments of di-
etary quality based on nutrient adequacy ratios, average
nutrient adequacy ratios, and the nutritional quality
index indicate that the quality of meals in single-person
households was significantly lower than those in multi-
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ple-member households in a recent study [16]. Further-
more, previous studies have shown that poor dietary
patterns and imbalanced nutrient intake significantly
increase the risk of prevalence of diseases. Wang et al.
[20] demonstrated that adherence to a healthy diet is
generally associated with a lower risk of major chronic
diseases, including cardiovascular disease, type 2 diabe-
tes, and cancer, whereas the consumption of foods with
lower dietary salt has been shown to help reduce blood
pressure and decrease the risk of cardiovascular diseas-
es [21]. Additionally, research indicates that a healthy
diet is linked to lower levels of depressive symptoms
[22] and various mental health issues [23-25]. Therefore,
promoting a healthy diet among single-person house-
holds is important for improving their health.

In single-person households, it can be reasonably
assumed that any food that is purchased or acquired
is consumed by the household. Therefore, by investi-
gating the food purchase frequencies of single-person
households across various food groups, this study aims
to understand the food consumption patterns of these
households and derive insights targeting those who
engage in unhealthy food consumption practices. Ac-
cording to previous studies, the dietary behaviors and
disparities in nutrient intake may vary by the charac-
teristics of single-person households [16, 26-30]. In a
comprehensive literature review, Hanna & Collins [31]
identified significant differences in food and nutrient
intake between adults living alone and those cohabit-
ing with others. Notably, their findings indicated that
men living alone are more susceptible to poor dietary
intake than their women counterparts. Jae et al. [26] and
Hong & Kim [27] have demonstrated that differences
exist across age groups in single-person households’
dietary behaviors of eating out, delivery/take-out, and
meal skipping. Lee [16] also showed that nutrient intake
disparities manifest differently depending on the age of
the single-person households. Thus, as the characteris-
tics of single-person households become increasingly
diverse, it is essential to consider these characteristics to
effectively understand their needs and behaviors.

The specific research objectives are as follows: First,
this study aimed to investigate the differences in food
purchase frequencies for fresh and convenient food
groups among single-person households by gender and
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age group. Second, by clustering single-person house-
holds according to their food purchase frequencies, this
study aimed to identify the food purchase types of sin-
gle-person households and explore sociodemographic
characteristics, dietary competency, and dietary satis-
faction across these groups.

METHODS

Ethics statement

This study was exempted from review by the Research
Ethics Committee under Article 2 of the Bioethics and
Safety Act and its Enforcement Rules, as it uses data col-
lected directly by the government for public welfare.

1. Study design

This cross-sectional study was conducted using nation-
al panel data and was described with reference to the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) reporting guidelines (https://
www.strobe-statement.org/).

2. Data and subjects

This study used raw data from the 2023 Food Consump-
tion Behavior Survey conducted by the Korea Rural Eco-
nomic Institute. The Food Consumption Behavior Sur-
vey, conducted annually, comprises responses from the
main purchasers, adult household members, and youth
household members. An interview survey is conducted
with the main food purchasers of the sampled house-
holds and with all the adult household members who
are aged 19 or older. The Food Consumption Behavior
Survey collects information regarding households’ pur-
chasing and consumption behaviors for diverse food
categories, dietary habits and lifestyles, consumer di-
etary competency index, consumer dietary satisfaction,
and consumers’ perceptions of food-related policies
and programs. This study analyzed the responses of 966
single-person households out of the 3,176 households
that participated in the survey.

3. Food purchase frequency

To examine the food purchase behaviors of single-per-
son households, this study analyzed the purchase
frequency of fresh food and the purchase frequency of
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convenient food. For the purchase frequencies of fresh
food groups, data were collected on how often specif-
ic food items were purchased or obtained from other
sources. Specifically, the study focused on the frequency
of purchase of meat (beef, pork, and chicken), fish, eggs,
vegetables, fruits, and milk. The purchase frequency of
convenient foods, such as fresh-cut products, ready-
to-eat foods, ready-to-cook foods, and meal kits, was
measured based on how often the primary purchaser
purchased these items directly.

The purchase frequencies of fresh food and the pur-
chase frequencies for convenient foods were measured
using eight categories: 1 = daily, 2 = 4-6 times a week,
3 = 2-3 times a week, 4 = once a week, 5 = once every
two weeks, 6 = once a month, 7 = less often than once
a month, and 8 = none. The frequency variables were
categorized into two levels based on the 50th percentile
response of the frequency distribution of food items.
According to this criterion, the variables were classified
as follows: the purchase frequencies of meat (beef, pork,
and chicken) and fish were categorized as 0 for “one
a month or less” and 1 for “once every two weeks or
more.” For egg, vegetables, fruits, and milk, the frequen-
cies were categorized as 0 for “once every two weeks or
less,” and 1 for “once a week or more.” Additionally, the
purchase frequencies of convenient foods were clas-
sified as 0 for “less often than once a month,” and 1 for
“once a month or more.”

4. Dietary competency and satisfaction

To examine the dietary competency and satisfaction
of single-person households, this study utilized the
“healthy eating competency” and “safe eating compe-
tency” components from the agri-food consumer com-
petency index. Each competency measurement con-
sisted of 10 detailed items, and the average score of the
responses to these 10 items was used for the analysis.
Respondents rated their level of agreement with the 10
items in each competency component using a 5-point
Likert scale (1 = strongly disagree, 5 = strongly agree).
The specific dietary competency items are presented in
Appendix 1. Dietary satisfaction is a single-item scale
that was measured on a 5-point Likert scale (1 = very
dissatisfied, 5 = very satisfied), where respondents rated
their level of satisfaction with their dietary behaviors.
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5. Statistical analysis

The survey data were analyzed using R version
2023.06.1. All the analyses accounted for the complex
sample design of the Consumer Behavior Survey for
Food 2023, including stratification variables, cluster
variables, and weights.

Descriptive statistical analysis was conducted to ex-
plore respondents’ characteristics. Rao-Scott chi-square
tests were performed to examine the differences in food
purchase frequencies among single-person households
based on gender and age. To examine whether there
exists a significant difference in dietary competency
and satisfaction by age group, an analysis of covariance
(ANCOVA) was conducted. The confounding effect
associated with gender was controlled for by including
gender as a covariate. Similarly, to explore the differ-
ences in dietary competency and dietary satisfaction by
gender, an ANCOVA was conducted with a covariate of
age group, and Scheffe’s method was used for multiple
comparisons. Next, K-modes hierarchical cluster anal-
ysis was applied to classify single-person households
based on their food purchase frequencies. This method
is particularly suitable for categorical variables such as
the frequency of fresh and convenient food purchases.
Chi-square tests and analysis of variance (ANOVA) were
conducted to explore the profile of each group of sin-
gle-person households and assess the differences in di-
etary competency and satisfaction across these groups.
Statistical significance was determined at a threshold of
P<0.05.

RESULTS

1. Descriptive statistics of the sample

Among the heads of single-person households ana-
lyzed in this study, 40.9% were men and 59.1% were
women (Table 1). In terms of age groups, 39.5% of the
sample were aged 20-39 years, 24.3% were aged 40-59
years, and 36.2% were aged 60 years or older. A total of
281 single-person households reported a household
income higher than KRW 3 million, which was the av-
erage monthly income of single-person households in
South Korea in 2023 [32], corresponding to 40.3% of the
study sample. Conversely, 685 households reported a
household income of KRW 3 million or less, accounting
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for 59.7% of the sample. Additionally, 394 single-person
households reported their average monthly food expen-
diture as less than KRW 400,000, which was the average
monthly food expenditure of single-person households
in South Korea in 2023 [32]. In addition, 572 households
reported a monthly average food expenditure of KRW
400,000 or higher, representing 60.2% of the sample
population. Among the study sample, 16.6% had com-
pleted middle school or lower, 33.2% had completed
high school, and 50.2% had completed college or higher.
In terms of residence, 334 households (63.3%) resided
in urban areas, while 38.7% of the sample resided in ru-
ral areas.

2. Food purchase frequency among single-person
households

1) Differences in food purchase frequency

among single-person households by gender and age group
The differences in the food purchase frequencies of
food groups in single-person households by gender

Table 1. Socio-demographic characteristics of respondents

Characteristic Single-person households

(n =966)

Gender

Men 203 (40.9)

Women 763 (59.1)
Age group (year)

20-39 189 (39.5)

40-59 323(24.3)

> 60 454 (36.2)
Average monthly income (10,000 KRW)

<300 685 (59.7)

> 300 281 (40.3)
Average monthly food expenses (10,000 KRW)

<40 394 (39.8)

240 572 (60.2)
Education

Middle school or below 227 (16.6)

High school 410 (33.2)

College or higher 329 (50.2)
Residence

Urban 334 (63.3)

Rural 632 (38.7)
n (%).

All weighted models accounted for the complex sampling design of the
Consumer Behavior Survey for Food 2023.
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are shown in Table 2. The analysis found significant
differences in the purchase frequencies of fish, vegeta-
bles, and fruits as well as the purchase frequencies of
convenient foods by gender (P < 0.01). Regarding the
purchase frequency of fish, a higher proportion of “once
every two weeks or more” responses was found among
women while a higher proportion of “once a month
or less” responses was reported among men. In terms
of the purchase frequencies of vegetables and fruits, a
higher proportion of “once a week or more” was report-
ed among women while “once every two weeks or less”
was more frequently reported among men. Regarding
convenient foods including fresh-cut products, ready-
to-eat foods, ready-to-cook foods, and meal kits, men
were more likely to report purchasing convenient food
“once a month or more,” while women are more like-
ly to answer “less often than once a month” across all
sub-categories. These findings suggest that women tend
to consume more fish, vegetables, and fruit than men,
whereas men tend to consume more convenient foods
than women.

The differences in the food purchase frequencies of
various food groups by age group among single-person
households are also presented in Table 2. Significant
differences were observed in the purchase frequencies
of fish and vegetables as well as the purchase frequency
of convenient food, across different age groups. For fish,
the proportion of “once every two weeks or more” was
highly reported in the 60 and older age group, while the
proportion of “once a month or less” was higher in the
20-39 age group (P < 0.001). In the case of vegetables,
the proportion of “once every two weeks or less” was
higher in the 20-39 age group, whereas the proportion
of “once a week or more” was higher in the 40-59 and 60
and older age groups (P < 0.05). All four types of conve-
nient foods, including fresh-cut products, ready-to-eat
foods, ready-to-cook foods, and meal kits, the 20-39 age
group showed a higher proportion of “once a month or
more” responses than other age groups (P < 0.001).

2) Differences in dietary competency and satisfaction

among single-person households by gender and age group
A comparison of dietary competency and satisfaction by
gender and age group are presented in Table 3. Neither
dietary competency and satisfaction were significantly
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different by gender or age group. For all respondents of
the study sample, the average score for healthy eating
competency was 3.56 + 0.52, and the average score for
safe eating competency was 3.76 + 0.52. The respon-
dents’ mean dietary satisfaction score was 3.29 + 0.52.

3. Characteristics of single-person household groups
based on food purchase frequency

1) Single-person household groups based on food purchase
frequency

Single-person households were classified into three
clusters based on food purchase frequency (Table 4).
Cluster 1, named the “nutrition-conscious” group, ex-
hibited higher fresh food purchase frequency and lower
convenient food purchase frequency compared to other
groups. Cluster 2, named the “passive food consumer”
group, showed a relatively low purchase frequency for
both fresh and convenient foods. In cluster 3, the pur-
chase frequencies for all four types of convenient foods
were high compared to the other clusters. A single-per-
son household in this cluster showed higher purchase
frequencies of pork, vegetables, fruits, and milk but
lower purchase frequencies of beef, chicken, fish, and
eggs compared to other groups. Based on these charac-
teristics, cluster 3 was named the “convenience-seeking”

group.

2) Socio-demographic characteristics across single-person
household groups

Significant differences in demographic characteristics
were observed across the three different groups in terms
of gender, age, average monthly income and average
monthly food expenses, education level (P < 0.001), and
place of residence (P = 0.03) (Table 5). The demograph-
ic characteristics of the “nutrition-conscious” and the
“passive food consumer” groups are highly similar, with
the exception of differences observed in their residential
areas. Specifically, both groups had a higher propor-
tion of women aged 60 years and older and individuals
with an education level of middle school or below.
Also, individuals in both groups are more likely to have
relatively lower average monthly income and lower
average monthly food expenses compared to “conve-
nience-seeking” group. With regard to residence, indi-
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Table 3. Dietary competency and satisfaction among single-person households by gender and age group

. Gender Age group (year)

Dietary competency Total

& e (n = 966) Men Women Pvalue® 20-39 40-59 60 or more Pvalue?

(n =203) (n=763) (n =189) (n=323) (n=454)

Healthy eating 356+0.52 3.46+0.067 3.55+0.03 0.221 3.46 +0.08 3.54 +0.05 3.55+0.03 0.375
competency”

Safe eating 3.76 £ 0.52 3.71+0.58 3.75+0.03 0.343 3.73+0.07 3.78 £ 0.04 3.70+£0.04 0.611
competency”

Dietary 3.29+052 3.28+0.05 3.25+0.03 0.444 3.24 +0.05 3.28 £ 0.04 3.28+0.03 0.300
satisfaction”

Mean * SE.

“The P-values were estimated using ANCOVA with gender as a covariate.

?The P-values were estimated using ANCOVA with age groups as a covariate.
ICalculated as the average score of 10 items, including balanced nutrient intake and portion size control, measured on a 5-point Likert scale (1 =

strongly disagree, 3 = neutral, 5 = strongly agree).

“Calculated as the average score of 10 items, including safe food storage methods and checking for food safety incidents, measured on a 5-point

Likert scale (1 = strongly disagree, 3 = neutral, 5 = strongly agree).

®Respondents rated their level of satisfaction with their dietary behaviors on a 5-point Likert scale (1 = very dissatisfied, 3 = neutral, 5 = very satis-

fied).

Table 4. Typology of single-person households based on food purchase frequency

Nutrition-conscious group

Passive food consumer group

Convenience-seeking group

Ao (n = 223) (n = 296) (n = 447)

Beef Once a month or less Once a month or less Once a month or less

Pork Once every two weeks or more  Once a month or less Once every two weeks or more
Chicken Once every two weeks or more  Once a month or less Once a month or less

Fish Once every two weeks or more  Once a month or less Once a month or less

Egg Once a week or more Once every two weeks or less Once every two weeks or less
Vegetable Once a week or more Once every two weeks or less Once a week or more

Fruit Once a week or more Once every two weeks or less Once a week or more

Milk Once a week or more Once every two weeks or less Once a week or more

Convenient food

Fresh-cut product Less often than once a month

Ready-to-eat Less often than once a month
Ready-to-cook Less often than once a month
Meal kit Less often than once a month

Less often than once a month
Less often than once a month
Less often than once a month
Less often than once a month

Once a month or more
Once a month or more
Once a month or more
Once a month or more

The frequency of purchase of food group.

viduals in the “passive food consumers” group are more
likely to reside in urban areas compared to the “nutri-
tion-conscious” and “convenience-seeking” groups.
The “convenience-seeking” group showed a higher
proportion of men and individuals aged 39 or younger.
This group also had a higher percentage of individuals
with college degree education and exhibited a relative-
ly higher average monthly income and food expenses
compared to the other groups.
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3) Dietary competency and satisfaction across

single-person household groups

The results of the analysis of the differences in dietary
competency and satisfaction across the three different
groups of single-person households by food purchase
frequency are presented in Table 6. The analysis re-
vealed significant differences in healthy and safe eating
competencies across the three groups. The levels of
healthy eating competency (M 3.68 +

0.04, M

N(nutrition-conscious group) =
P(passive-food consumer group) =3.40 0‘037 M
3.52 + 0.04, P < 0.001) and safe eating competen-

C(convenience-seeking

group) ~
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Table 5. Socio-demographic characteristics across single-person household groups

Nutrition-conscious

Passive food consumer

Convenience-seeking

Characteristics group (n = 223) group (n = 296) group (n = 447) P-value”
Gender <0.001
Men 26 (23.3) 42 (26.4) 135 (52.1)
Women 197 (76.7) 254 (73.6) 312 (47.9)
Age group (year) <0.001
20-39 14 (14.2) 26 (18.0) 149 (55.8)
30-59 75 (24.3) 72 (22.4) 176 (25.2)
260 134 (61.5) 198 (60.0) 122 (19.0)
Average monthly income (10,000 KRW) <0.001
<300 177 (78.8) 242 (74.1) 266 (48.1)
2 300 46 (21.2) 54 (25.8) 181 (51.9)
Average monthly food expenses (10,000 KRW) <0.001
<40 116 (56.4) 163 (52.8) 115 (29.4)
240 107 (43.6) 133 (47.2) 332(70.6)
Education <0.001
Middle school or below 66 (32.6) 124 (33.6) 37 (4.8)
High school 118 (45.9) 125 (40.3) 167 (26.6)
College or higher 39 (21.4) 47 (26.1) 243 (68.6)
Residence 0.030
Urban 145 (57.8) 211 (69.6) 273 (58.6)
Rural 78 (42.2) 85 (30.4) 174 (41.4)
n (%).
All weighted models accounted for the complex sampling design of the Consumer Behavior Survey for Food 2023.
“The P-values were estimated using x’-test.
Table 6. Dietary competency and satisfaction across single-person household groups
Group Nutr|t|on< :c;n;gg;Js group Paszr\gszJ 1;0(c>nd :(;r;)sg)mer Convenle(r;]ci i&e;«)mg group Pvalue?
Healthy eating competency® 3.68 + 0.04° 3.40 +0.03° 3.52 +0.04™ <0.001
Safe eating competency® 3.87 £ 0.04° 3.57 £ 0.04° 3.77£0.03° <0.001
Dietary satisfaction” 3.36 + 0.04° 3.23+0.03° 3.25 +0.04° 0.042

Mean + SE.

All weighted models accounted for the complex sampling design of the Consumer Behavior Survey for Food 2023.

“The P-values were estimated using ANOVA with age group as a covariate.

ICalculated as the average score of ten items, including balanced nutrient intake and portion size control, measured on a five-point Likert scale (1 =

strongly disagree, 3 = neutral, 5 = strongly agree).

ICalculated as the average score of ten items, including safe food storage methods and checking for food safety incidents, measured on a five-point

Likert scale (1 = strongly disagree, 3 = neutral, 5 = strongly agree).

“Respondents rated their level of satisfaction with their dietary behaviors on a 5-point Likert scale (1 = very dissatisfied, 3 = neutral, 5 = very satis-

fied).
*P°g < b < c: Scheffe.

cy (My = 3.87 + 0.04, M, = 3.57 + 0.04, M, = 3.77 + 0.03,
P < 0.001) were lowest in the “passive food consumer”
group and those were highest in the “nutrition-con-
scious” group. Also, significant differences were found
in dietary satisfaction (M, = 3.36 + 0.04, M,, = 3.23 + 0.03,
M, = 3.25 + 0.04, P = 0.04), which was low in the “pas-
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sive food consumer” group and the high in the “nutri-
tion-conscious” group.

DISCUSSION

Understanding the challenges faced by single-person

https://doi.org/10.5720/kjcn.2025.00031
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households is critical for developing policies that ad-
dress unique imbalances in dietary practices and pro-
mote healthy eating habits. In the context of single-per-
son households, it can be assumed that the primary
purpose of food purchase is personal consumption;
thus, the food purchased or acquired by the household
is ultimately consumed by the individual. Therefore,
this study considers the food purchase patterns of sin-
gle-person households as a blueprint for their food con-
sumption patterns with the aim of deriving insights into
their dietary behaviors.

Previous research has indicated that single-person
households tend to consume fewer fruits [7, 11] and
vegetables [7, 11] and less fish [11], whole grains [33],
and milk [7] than multiple-person households. Addi-
tionally, they prefer eating out, eating alone, and eating
takeout and convenient foods [7, 14, 33] compared
to multiple-person households. Preparing meals for
eating alone is often perceived as cumbersome, which
possibly results in single-person households’ propen-
sity for simpler meal options [17]. Moreover, the lack of
family members makes single-person households less
informed about nutritional and dietary information
[15]. Sometimes, the need to purchase fresh food in
small quantities or the high cost of individually pack-
aged fresh products present barriers for single-person
households in acquiring fresh food [11, 12]. Unbalanced
dietary practices in single-person households may also
lead to unbalanced nutrition.

Furthermore, this study found significant differences
in the purchase frequencies of fish, vegetables, fruit,
and convenient foods among the groups. Specifically,
women procured fish, vegetables, and fruits more fre-
quently than men, whereas men purchased all types of
convenient foods more frequently than women. This
finding suggests that men exhibit a higher propensity
for convenient dietary habits than women do. Further-
more, fresh-cut products such as salads and washed
fruits were more frequently purchased by men than by
women, which is an interesting observation considering
that women generally consume more fresh fruits and
vegetables than their men counterparts. Lee & Shin’s [34]
interpretation that women-headed households dine out
less frequently than men-headed households because
of their lower income raises important questions re-
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garding this finding. Specifically, it may also be possible
that economic constraints faced by women-headed
single person households may limit the affordability of
convenient foods. Additionally, this study identified sig-
nificant differences in food purchase frequency across
age groups.

Taken together, these findings suggest that even
single-person households, particularly younger men,
exhibited a lower purchase frequency of fish and vege-
tables, demonstrating a pronounced inclination toward
purchasing convenient foods more often than other age
groups. While there is strong awareness regarding the
importance of fruit and vegetable intake, it has been re-
ported that very few countries achieve adequate intake
levels of fruits and vegetables for a healthy diet [35]. Pre-
vious studies have linked insufficient fruit and vegetable
intake to an increased risk of cardiovascular diseases,
type 2 diabetes, and various mental health conditions
[35]. Thus, it is essential to develop strategies to promote
the consumption of vegetables and fruit among sin-
gle-person households headed by younger men. In ad-
dition, fish contain high-quality protein, as well as other
essential nutrients of metabolic and hormonal impor-
tance and is usually recommended as part of a healthy
balanced diet in most dietary guidelines. However, only
18.9% of the global population meets the recommend-
ed intake of at least 250 mg per day [36]. According to
this study, young men in single-person households are
less likely to eat a sufficient amount of fish, indicating
the need for initiatives to promote the consumption of
fish for these demographics. The risks associated with
reliance on convenient foods should be noted. Choi et
al. [10] reported a positive correlation between the con-
sumption of instant foods and salty eating habits. Thus,
a strong preference for convenient food among younger
men in single-person households indicates a potential
risk of elevated sodium intake, warranting the need to
improve their dietary habits.

This study revealed that while single-person house-
holds headed by young men utilized fewer fresh
vegetables and fish and relied substantially more on
convenient foods than other groups, they responded to
healthy eating competency items, such as consumption
of the five basic food groups for nutritional balance,
knowledge of healthy food choices, and consumption
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of ample vegetables, fruits, and whole grains, as high as
other gender or age groups. This observation may indi-
cate that these individuals undervalue the importance
of balanced nutrient intake and healthy dietary habits or
subjectively overestimate the nutritional quality of their
dietary practices. These speculations raise the need for
a comprehensive examination of the perceptions and
behaviors related to dietary habits among young men in
single-person households. Structured and targeted nu-
trition education interventions that can provide mean-
ingful support in promoting healthier eating patterns
within this demographic are needed.

In addition, this study found no differences in food
consumption regarding beef, pork, and chicken accord-
ing to the gender and age group of single-person house-
holds. Kang & Jung [7] indicated that single-person
households are more likely to consume pork, whereas
multiple-person households consume diverse types of
meat. Given the differences in the nutrient composition
of beef, pork, and poultry, diversifying the meat con-
sumption patterns of single-person households is help-
ful in promoting a healthy diet.

Based on variations in food purchase frequency
among single-person households, this study identified
three distinct single-person household groups based on
their food purchase patterns. The three groups are as
follows: the “nutrition-conscious” group, characterized
by a high frequency of fresh food purchase; the second
group identified is the “passive food consumer” group,
which demonstrated low frequency for both fresh food
purchase and convenient food purchase; and the “conve-
nience-seeking” group demonstrated a strong preference
for convenient foods and exhibited the lowest consump-
tion of beef, chicken, fish, and eggs compared to other
groups. Significant differences in socio-demographics
were found across these three groups in terms of gender,
age, educational attainment, region, income level, and
food expense level. This finding highlights the diversity
within single-person households and underscores the
need for further research to explore this diversity in the
context of promoting healthy dietary behaviors.

The “nutrition-conscious” and “passive food consum-
er” groups were very similar in terms of socio-demo-
graphics, except for region. They are notably character-
ized by a higher proportion of women aged 60 years and
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older with low education levels and lower household
income and food expenditure. Those in the “passive
food consumer” group are more likely to reside in urban
areas compared to those in the “nutrition-conscious”
group. However, significant differences were observed
between the two groups in dietary competency and
satisfaction. While the “nutrition-conscious” group
showed the highest level of dietary competency and
satisfaction, the “passive food consumer” group showed
the lowest level of dietary competency and satisfac-
tion. These findings support the positive relationship
between healthy dietary behaviors and competency in
single-person households. Thus, educational initiatives
aimed at increasing the dietary competency of the “pas-
sive food consumer” group would provide opportunities
to improve their dietary behaviors and satisfaction.

The “convenience-seeking” group primarily consisted
of men, with a significant proportion aged 39 years and
younger. In addition, this group demonstrated higher
levels of educational attainment as well as higher aver-
age household income and average monthly food ex-
penditure. Single-person households headed by young-
er individuals often lack knowledge related to grocery
shopping, meal preparation, and food storage, leading
to an increased reliance on dining out, delivery services,
and convenient foods [7]. This study also indicated a
pronounced inclination toward convenience-oriented
dietary habits, particularly among men aged 39 years
and younger with higher educational and income lev-
els. At the same time, this group reported lower levels of
dietary competency and satisfaction compared to the
“nutrition-conscious” group. Although they engaged in
a convenient dietary lifestyle, the low levels of dietary
satisfaction observed suggest that there is an oppor-
tunity to enhance their knowledge and skills related
to healthy and safe eating to facilitate a healthier diet
through education.

Limitations

This study examined the food consumption behaviors
of single-person households by measuring the frequen-
cy of fresh and convenient food purchases. This study
is limited because it did not employ direct food intake
data. It is generally assumed in this study that the food
acquired in a single-person household is ultimately
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consumed by that household itself. However, dietary
recommendations based solely on the frequency of food
purchases have limited efficacy. Second, this study did
not consider eating out or takeout as options for various
dietary behaviors, which limits a holistic understanding
of the comprehensive picture of single-person house-
holds’ food consumption patterns. Finally, the study
was unable to directly address whether the differences
in the consumption of convenient or fresh food were
influenced by individual preferences or determined by
constrained economic resources.

Conclusion

Educational initiatives aimed at enhancing knowledge
about nutrient intake and healthy dietary behaviors
are suggested as essential steps towards improving
overall dietary health within single-person households.
This study highlighted the diverse food consumption
behaviors and nutrient intake among single-person
households in South Korea. Single-person households
showed distinct food purchase frequencies of fresh and
convenient food based on their characteristics, including
gender and age group. Based on these findings, there is
a need for tailored nutritional policies and interventions
to address the unique needs of different single-person
households. This study underscored the necessity for the
tailored interventions to promote healthier dietary be-
haviors and dietary competency especially for the “con-
venience-seeking” and “passive food consumer” group.
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Appendix 1. Measurement of dietary competency

Healthy eating competency
1. Breakfast helps you stay healthy and avoid overeating.
2. | tend to eat breakfast and eat regularly.
3. Eating with family members is an important part of diet.
4. | eat with my family (some or all of my family) at least once a day.
(For single-person households, respond about meals with immediate family members who do not live with you)
5. You must control your portion sizes because you need to maintain a healthy weight to be healthy.
6. | eat the amount of food | need without overeating.
7. 1 try to eat the five basic food groups at every meal for nutritional balance.
*Basic food groups: grains, vegetables, fruits, meat/fish/eggs, and milk and dairy products
8. | eat a variety of foods for adequate nutrition.
9. | know healthy food choices, such as vegetables, fruits, and whole grains.
10. | usually eat a lot of vegetables, fruits, and whole grains.
Safe eating competency
1. When purchasing food, it is necessary to check the expiration date on the packaging.
2. 1 throw away frozen food after the expiration date.
3. Itis important to know how to safely store each type of agricultural food product.
4. | check the packaging and expiration dates when buying food.
5. Sanitizing cookware is important when preparing food.
6. | clean my utensils before cooking food and sanitize them often.
7. ltis important to have the information to avoid risk in the event of a food safety incident, such as bird flu.
8. I identify hazardous information and act accordingly in the event of a food safety incident.
9. It is necessary to avoid eating food that appears to be spoiled to prevent foodborne illness.
10. | do not eat food that is suspected to be spoiled or otherwise potentially harmful even if | am reluctant to do so.

Source: The Consumer Behavior Survey for Food 2023.
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Objectives: The aim of this study was to assess the impact of a multi-component program,
including partially hydrolyzed guar gum (PHGG, Sunfiber®) supplementation, on glycemic
control, gut health, and nutritional status to support diabetes prevention and management
among Korean adults.

Methods: A single-arm trial was conducted with 29 adults (aged 20-55 years) with fasting
plasma glucose (FPG) = 100 mg/dL. Over a six-week period, participants engaged in a
multi-component program that incorporated the supplementation of PHGG (Sunfiber®,
12.5 g/day), weekly nutritional coaching, and the use of continuous glucose monitoring de-
vices. The program’s effectiveness was evaluated by measuring FPG and glycated hemo-
globin (HbA1c) levels through blood tests conducted before and after the intervention. Im-
provements in gut health were gauged using the Korean Gut Quotient Measurement
Scales, while enhancements in nutritional status were assessed using the Nutrition Quo-
tient (NQ) and surveys that evaluated improvements in gut health and nutritional status.
Results: Participants’ average age was 43.89 years, with approximately 80% being male.
Most participants (about 75%) were classified as overweight or obese. After six-weeks, 17
participants who adhered closely to the program (meeting certification criteria) exhibited
significant reductions in key blood glucose markers. FPG levels decreased from 113.06 *
23.16 mg/dL to 106.24 + 16.33 mg/dL (P < 0.05), and HbAlc levels decreased from
6.08% + 0.81% to 5.87% + 0.53% (P < 0.05). The NQ evaluation revealed significant in-
creases in comprehensive nutrition scores, and in the balance and practice domain scores
for all participants (P < 0.05). Furthermore, in the gut health survey, approximately 82.1%
of all participants reported experiencing positive changes.

Conclusion: Among adults with elevated FPG levels, a multi-component intervention pro-
gram that included PHGG (Sunfiber®) supplementation, structured dietary management,
and the use of health-monitoring devices showed significant benefits in improving glycemic
control, overall nutritional status, and gut health.

Trial Registration: Clinical Research Information Service Identifier: KCTO010049.

Keywords: multi-component program; partially hydrolyzed guar gum; glycemic control; nutri-
tional status; diabetes mellitus, type 2
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Effects of Sunfiber® on glycemic control

INTRODUCTION

Diabetes mellitus, recognized by the World Health Or-
ganization (WHO) as one of the four major non-com-
municable diseases, has seen a steady rise in both
incidence and patient numbers in recent decades [1].
As of 2017, diabetes was responsible for approximately
4 million deaths, and by 2020, it was estimated that 460
million people worldwide were affected. This figure is
projected to increase to 629 million by 2045 [2].

As per the Diabetes Fact Sheet in Korea 2024, pub-
lished recently by the Korean Diabetes Association, as
of 2022, one in seven adults (14.8%) aged 30 and above
had diabetes mellitus. The prevalence increased to
three in ten (28.0%) among those aged 65 and above [2].
This is nearly double the 3.2 million diabetes mellitus
patients reported in 2010. Moreover, the prevalence of
prediabetes suggests that four in ten adults (41.1%) aged
30 and above, and nearly half (47.7%) of the elderly pop-
ulation aged 65 and above, were in a prediabetic state.
These statistics emphasize a higher prevalence of pre-
diabetes among the elderly and highlight the growing
importance of diabetes prevention and management in
an aging society [2-4].

Dietary fiber intake plays a vital role in managing
diabetes due to its effects on gut health and glycemic
control [5, 6]. Research has shown that dietary fiber
positively impacts metabolic health through several
mechanisms, including promoting beneficial gut bac-
teria, improving bowel movements, suppressing post-
prandial blood glucose elevation, and enhancing blood
cholesterol profiles [7, 8]. Specifically, in cases of type 2
diabetes, where poor dietary habits are a primary cause,
dietary interventions, such as dietary fiber supplemen-
tation, are considered more effective core management
strategies than exercise interventions [9].

Gut health is essential for blood glucose regulation
and diabetes management. An imbalance in the gut
microbiota can trigger inflammatory responses, which
are significant factors in increasing insulin resistance
and reducing glycemic control [10]. Dietary fiber intake
is known to encourage the growth of beneficial gut bac-
teria, thereby enhancing the intestinal environment and
contributing to the suppression of blood glucose and
improved insulin sensitivity [5, 11]. This approach, cen-
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tered on gut health, is believed to have positive effects
on glycemic control and overall metabolic health.

Comprehensive lifestyle modifications are essential
for fundamental diabetes prevention and management.
These modifications include changes in dietary habits,
physical activity, weight management, and stress con-
trol [12-14]. Regarding physical activity, a minimum of
150 minutes of moderate-intensity exercise per week is
recommended. Research suggests that programs aiming
for a 5% weight reduction over six months, combined
with dietary control, are effective [13]. Modifications in
dietary habits require caloric restriction, appropriate
nutrient distribution, and ongoing nutritional man-
agement, supported by follow-up monitoring and tele-
phone consultations [14]. Moreover, combining dietary
intervention and exercise is a critical approach for pre-
venting type 2 diabetes and reducing complications [15,
16].

Recent research has underscored the necessity and
effectiveness of multi-component programs for diabetes
prevention and management. These programs incorpo-
rate diet, exercise, physical activity, blood glucose moni-
toring, medication, medical examinations, and smoking
cessation [17-19]. Studies have also demonstrated the
effectiveness of IT-based monitoring, which combines
medical and information technology convergence ser-
vices with direct counseling and education to improve
lifestyle habits [20]. These multi-component programs
suggest that diabetes management can be enhanced
through multifaceted approaches, including nutritional
coaching and IT-based monitoring, beyond mere life-
style modifications [21].

Therefore, this study aims to assess whether a
multi-component program that combines dietary fiber
supplementation, weekly nutritional coaching, and
continuous glucose monitoring (CGM) can improve
glycemic control, gut health, and nutritional status. The
study focuses on adults aged 20 and above with fasting
plasma glucose (FPG) levels of 100 mg/dL or higher
who want to improve their blood glucose control.

41



Hyoung Su Park;, et al.

METHODS

Ethics statement

All participants provided written informed consent for the
study. The study procedures and protocols were approved
by the Institutional Review Board (IRB) of the Public Bio-
ethics Committee, recognized by the Minister of Health
and Welfare (IRB No.: P01-202406-01-007), and the Clini-
cal Research Information Service (approval number:
KCT0010049).

1. Study design

This study was a single-arm, pre-post comparison pilot
clinical trial, reported in accordance with the CONSORT
(Consolidated Standards of Reporting Trials) 2010 ex-
tension guidelines for pilot and feasibility trials.

2. Study participants and recruitment

The study was conducted among employees of a sin-
gle domestic corporation, targeting adults aged 20 to
55 who were interested in improving glycemic control.
Participant recruitment was done through internal
postings and emails, which provided information about
the study’s objectives, selection criteria, and schedule,
followed by voluntary application submissions. The
recruitment period was from June 3 to June 14, 2024. Of
the 39 individuals recruited, eight were excluded due
to FPG levels below 100 mg/dL, and two withdrew con-
sent. One of the 29 participants who entered the pro-
gram dropped out, resulting in a final analysis sample of
28 participants (Fig. 1).

The inclusion criteria were as follows: (1) adults aged
20-55 years; (2) individuals with FPG levels > 100 mg/dL,
which corresponds to impaired fasting glucose (IFG), an
indicator of the borderline status between normal gly-
cemic levels and diabetes mellitus [22]; and (3) individ-
uals who provided written informed consent for study
participation.

The FPG criterion of > 100 mg/dL was based on the
definition of IFG presented in the 2023 Clinical Practice
Guidelines for Diabetes Mellitus [22]. Using this criterion,
the study aimed to evaluate the effectiveness of dietary
fiber supplementation in early-risk groups classified as
prediabetic.

Prospective participants submitted written consent
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forms to the researchers, who reviewed their health
examination results from medical institutions within
the past 12 months to verify compliance with the FPG
criteria. Individuals with hypersensitivity to partially hy-
drolyzed guar gum (PHGG), a component of the dietary
fiber supplement, or those with severe food allergy reac-
tions, were excluded.

3. Intervention methods
The intervention program lasted six weeks and includ-
ed dietary fiber supplementation, weekly nutritional
coaching, and CGM. For dietary fiber supplementation,
participants consumed PHGG, a type of soluble dietary
fiber. Participants consumed 12.5 g of PHGG supple-
mentation (Selex Sunfiber Guar gum Prebiotics [Sun-
fiber”], Maeil Health Nutrition Co., Ltd.) daily before
meals. Compliance was monitored through a mobile
application, where participants uploaded photos of
their supplement intake and meal records at least twice
daily. Researchers reviewed these records and provided
personalized dietary feedback via a messaging platform.
Participants used the FreeStyle Libre (Abbott Dia-
betes Care Limited) CGM system to monitor real-time

Assessed for eligibility

Screening (n=39)
Excluded
_| * Fasting plasma glucose (FPG)
| <100 mg/dL (n = 8)
* Declined to participate (n = 2)
A
EN Allocated to intervention

(n=29)

A 4

Received intervention

Intervention (n =29)

Drop out
*Discontinued intervention due to
non-participation (n = 1)

Y

Analyzed

Analysis (n=28)

Fig. 1. Participant flowchart for the single-arm trial.
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glucose fluctuations. Weekly nutritional coaching ses-
sions offered individualized dietary guidance based
on participants’ glycemic trends and meal records.
This multi-component approach aimed to enhance
self-awareness, optimize glycemic control, and foster
sustainable dietary habits.

During the intervention period, study participants
consumed a PHGG supplement (12.5 g once daily
before meals). The supplement consisted entirely of
PHGG (Sunfiber"), a standardized functional ingredient
approved by the Food and Drug Administration for its
potential benefits, including promotion of beneficial in-
testinal bacteria growth, improvement of bowel move-
ments, suppression of postprandial blood glucose ele-
vation, and improvement of blood cholesterol levels [23].
To enhance adherence and compliance, participants
were required to upload daily photographs of their sup-
plement consumption and dietary intake records (at
least twice daily) via a mobile application (Selex, Maeil
Health Nutrition Co., Ltd.) (Fig. 2). Researchers regular-
ly reviewed these records and provided individualized
feedback through the KakaoTalk open chat channels
(Kakao Corp.), including weekly dietary consultations
and personalized nutritional coaching to help partic-
ipants maintain their planned intake goals. The nutri-
tional coaching involved an evaluation of participants’

dietary records, focusing on nutrient intake, caloric con-
tent, and dietary balance. This assessment facilitated
the identification of nutritional deficiencies or excesses
and the development of specific dietary modification
strategies. Furthermore, personalized advice and mo-
tivation were provided to ensure consistent intake pat-
terns throughout the study period, supporting improved
nutritional status and the formation of healthy lifestyle
habits.

Participants were equipped with CGM devices (Free-
Style Libre) to track real-time fasting and postprandial
glucose variations. This self-monitoring system in-
creased awareness of glycemic control and promoted
autonomous management. Researchers used this data
to indirectly evaluate the effectiveness of the interven-
tion on glycemic control.

4. Outcome measures

The study assessed blood parameters (FPG, glycated
hemoglobin [HbA1c]), nutritional indices through ques-
tionnaires, gastrointestinal health, and program satis-
faction, with evaluations conducted pre- and post-in-
tervention. Initially, baseline characteristics, including
sex, age, height, weight, and medication status, were
collected through preliminary questionnaires. Blood
parameters were measured at designated medical facil-
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Fig. 2. Method for partially hydrolyzed guar gum (PHGG, Sunfiber®) supplementation and meal recording using the selex app.
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ities. Participants underwent standardized testing after
8-10 hours of fasting to measure FPG and HbAlc levels.

Nutritional status was assessed using the Korean Nu-
trition Society’s nutrition quotient (NQ) questionnaire
[24]. This questionnaire comprises 20 items that evalu-
ate dietary habits and nutritional status comprehensive-
ly. Results were analyzed across three primary domains:
balance, moderation, and practice, to determine the
program's impact in each area.

Gastrointestinal health was evaluated using the Ko-
rean Gut Quotient Measurement Scale, which consists
of five items measuring defecation frequency, timing,
volume, and stool characteristics [25]. A post-interven-
tion question was added to assess subjective changes in
gastrointestinal health. The Cronbach’s alpha values for
the NQ and Gut Quotient questionnaires were 0.680 and
0.437, respectively.

Finally, a satisfaction assessment was conducted
post-intervention to evaluate participants’ subjective
perceptions of the program’s effectiveness and compo-
nents. The five-item questionnaire analyzed glycemic
control, gastrointestinal health improvements, and the
utility of nutritional coaching and CGM.

5. Statistical analysis

Program effectiveness was evaluated through pre- and
post-intervention measurements of FPG, HbAlc, nu-
tritional indices, and gastrointestinal health question-
naires. Statistical analyses were performed using SPSS”
statistical software (version 22; IBM Co.). Categorical
variables were presented as frequencies and percentag-
es, while continuous variables were expressed as means
and standard deviations. Participants were stratified
into “high compliance” (> 70% dietary record participa-
tion and > 80% supplement consumption verification)
and “low compliance” groups, with additional analyses
stratified by age (above/below 40 years) and sex.

Pre- and post-intervention differences for continuous
variables were analyzed using paired t-tests or Wilcox-
on’s signed-rank tests following normality testing. Effect
sizes were calculated using Cohen’s d for paired t-tests
and R-values for Wilcoxon'’s signed-rank tests. Changes
in categorical variables were analyzed using McNemar’s
test following normality testing. All statistical tests were
two-tailed, with significance set at P < 0.05. Statistically
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significant results were considered clinically meaningful.
RESULTS

1. Subject characteristics
The study included 28 participants with a mean age of
43.89 * 6.80 years and a mean body mass index (BMI)
of 26.64 * 4.59 (data not shown in tables). The sample
comprised 23 males (82.1%) and five females (17.9%),
with the following age distribution: 20-29 (n = 1, 3.6%),
30-39 (n =5, 17.9%), 40-49 (n = 16, 57.1%), and 50-55
years (n = 6, 21.4%), indicating a predominance of par-
ticipants aged 40 and above (Table 1).

BMI was calculated using participants’ height and

Table 1. Baseline characteristics of study participants

Variable Subject (n = 28)
Sex
Male 23(82.1)
Female 5(17.9)
Age group (year)
20-29 1(3.6)
30-39 5(17.9)
40-49 16 (57.1)
50-55 6(21.4)
Body mass index
Underweight 0(0.0)
Normal weight 7 (25.0)
Overweight 4 (14.3)
Obese 17 (60.7)
Diabetes status
Diabetes present 6 (21.4)
Diabetes absent 22 (78.6)
Intake of health functional food for blood
glucose control
Yes 4 (14.3)
No 24 (85.7)
Medication type (multiple responses
allowed)
Antihypertensive agents 8(28.6)
Lipid-lowering agents 7 (25.0)
Antidiabetic agents 2(71)
Cholesterol-lowering agents 1(3.6)
Alopecia treatment agents 1(3.6)
Thyroid disorder medications 1(3.6)
Benign prostatic hyperplasia medications 1(3.6)

n (%).
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weight and classified according to the obesity criteria
from the WHO for the Asia-Pacific region and the Ko-
rean Society for the Study of Obesity. The distribution
showed 7 participants (25.0%) with normal weight (BMI
18.5-22.9 kg/m?), 4 (14.3%) overweight (BMI 23.0-24.9
kg/m?), and 17 (60.7%) obese (BMI > 25.0 kg/m?). Over-
all, 75.0% of participants were classified as overweight
or obese (BMI > 23.0 kg/m”). Regarding diabetes status,
six participants (21.4%) had diabetes mellitus, while
22 (78.6%) did not. Four participants (14.3%) reported
using health functional foods for blood glucose control,
whereas 24 (85.7%) reported no supplement use.
Medication use, assessed through multiple-response
items, was reported by 13 participants (46.4%). These
included antihypertensive agents (n = 8), lipid-lowering

o Fasting Plasma Glucose (FPG)

agents (n = 7), antidiabetic agents (n = 2), and singular
cases of cholesterol-lowering agents, alopecia treatment
agents, thyroid disorder medications, and benign pros-
tatic hyperplasia medications.

2. Blood parameters (FPG and HbA1c)

Pre- and post-intervention blood test results for FPG
and HbAlc are presented in Fig. 3. and Fig. 4. Overall,
FPG levels decreased from 106.68 + 21.56 mg/dL to
101.54 + 16.79 mg/dL, though this change was not sta-
tistically significant. Compliance-based analysis showed
that the high compliance group (n = 17) exhibited a
significant reduction in FPG from 113.06 + 23.16 mg/dL
to 106.24 + 16.33 mg/dL (t = 2.162, Cohen’s d = -1.54, P
= 0.039). The low compliance group (n = 11) showed a

*
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Fig. 3. Changes in (A) fasting plasma glucose and (B) glycated hemoglobin levels in among all participants and by compliance sta-
tus. Mean * SD.

*Indicates a significant difference at P < 0.05. P-values were determined using a paired t-test or Wilcoxon’s signed-rank test, de-
pending on normality.
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Fig. 4. Changes in fasting plasma glucose (FPG) and glycated hemoglobin (HbA1c) levels in (A) male and (B) female participants.

Mean + SD.

*Indicates a significant difference at P < 0.05. P-values were determined using a paired t-test or Wilcoxon’s signed-rank test, de-

pending on normality.

non-significant decrease from 96.82 + 14.86 mg/dL to
94.27 + 15.45 mg/dL (Fig. 3A).

HbAlc levels significantly improved in the total sam-
ple, decreasing from 6.01% + 0.77% to 5.86% + 0.49% (t
=2.114, Cohen’s d = -0.31, P = 0.044). The high compli-
ance group showed a significant reduction from 6.08%
+0.81% to 5.87% + 0.53% (t = 2.483, Cohen’s d = -0.26,
P =0.012), while the low compliance group showed a
non-significant decrease from 5.90% + 0.72% to 5.84% +
0.45% (Fig. 3B).

Additional stratified analyses were conducted, focus-
ing on male participants (82%) and participants aged
> 40 years (78%) due to their high representation in the
sample. Male participants, regardless of compliance
level, demonstrated significant reductions in both FPG
(110.35 +22.00 mg/dL to 101.74 + 16.26 mg/dL; t = 2.597,
Cohen’s d =-1.97, P=0.014) and HbAlc (6.11% + 0.81%
t0 5.90% + 0.52%; t = 2.496, Cohen’s d = -0.41, P = 0.015)
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(Fig. 4A). Female participants showed no significant
changes. Similarly, participants aged > 40 years demon-
strated significant reductions in FPG (110.68 + 22.23
mg/dL to 104.27 + 17.56 mg/dL; z = -1.979, r = -0.42, P
= 0.048) and HbAlc (6.11% * 0.84% to 5.90% + 0.54%; z
=-2.191, r = -0.47, P = 0.028), whereas those < 40 years
showed no significant changes.

3. Nutrition quotient assessment

The overall NQ and subdomain scores (balance, mod-
eration, and practice) are presented in Fig. 5. The total
NQ score significantly improved from 47.80 + 10.24 to
51.27 + 10.65 (t = -2.585, Cohen’s d = -1.11, P = 0.004).
Subdomain analysis revealed significant improvements
in balance (27.33 + 12.02 to 31.24 + 13.32; t = -3.505,
Cohen’s d = -1.08, P = 0.002) and practice (55.73 + 13.89
t0 60.78 + 15.39; t = -2.585, Cohen’s d = -1.39, P=0.015),
while moderation showed a non-significant increase
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Fig. 5. Changes in nutrition scores based on nutrition quotient (NQ) assessment: balance, moderation, practice, and nutrition quo-

tient (n = 28). Mean + SD.

*Indicates a significant difference at P < 0.05 and **indicates a significant difference at P < 0.01. P-values were determined us-
ing a paired t-test or Wilcoxon'’s signed-rank test, depending on normality.

from 57.70 + 13.09 to 58.61 + 13.13.

4. Gastrointestinal health assessment

Pre- and post-intervention gastrointestinal health indi-
cators are presented in Table 2. The number of partici-
pants reporting “no symptoms” increased from nine to
12, while those reporting “mild symptoms” increased
from 11 to 14. Participants reporting “severe symp-
toms” decreased from eight to two, indicating overall
improvement. Stool consistency assessments showed
stable numbers for “very hard” and “hard, pellet-like”
responses (n = 1 both pre- and post-intervention), while
those reporting “smooth, sausage-like” increased from
nine to 11, suggesting normalization of stool consis-
tency. Analysis of defecation frequency showed a slight
decrease in the number of participants with daily bowel
movements, from 17 before the program to 14 after. In
contrast, the number of participants with a bowel move-
ment frequency of five to six times per week increased

https://doi.org/10.5720/kjcn.2024.00276

from five to nine. Defecation duration remained rela-
tively stable for those completing within 5 minutes, with
a reduction in those requiring 10-15 minutes or longer.
Stool volume increased, with more participants report-
ing “1-2 cups” (16 to 21) and fewer reporting “less than
1 cup” (4 to 1). However, these changes were not statisti-
cally significant.

Post-intervention satisfaction survey results (Table 3)
indicated that 82.1% of participants (n = 23) reported
positive changes in gastrointestinal health, with three
reporting “greatly improved,” six “improved,” and 14
“slightly improved.” Three participants reported “no
change,” two reported “slightly worse,” and none report-
ed “worse” or “much worse.”

5. Satisfaction survey

Table 4 presents the program satisfaction survey results.
Of the participants, 13 reported being “very satisfied,” 12
“satisfied,” and three “neutral.” No participants reported

47



Hyoung Su Park;, et al.

Table 2. Changes in gut health and bowel movement character-
istics before and after the program

Table 3. Assessment of gut health status changes among par-
ticipants post-program

Pre Post 2

Category (n=28) (n=28) X P-value

Gut health condition
No issues 9(32.1) 12 (42.9) - -
Mild issues 11 (39.3) 14 (50.0)

Severe issues 8(28.6) 2(7.1)

Stool consistency

Pellet-like, very hard 1(3.6) - -

Hard pellets but forms 1 (3.6) 0 (0.0)
a lump

Like a sausage with
cracks on the surface

Like a smooth and soft 9 (32.1) 11 (39.3)

7(25.0) 4(14.3)

sausage
Soft, lumpy pieces 7(25.0) 9(32.1)
Mushy, scattered in the 2 (7.1) 3(10.7)
toilet bowl
Watery 1(3.6) 0 (0.0)
Defecation frequency
Daily 17 (60.7) 14 (50.0) 2.80 0.423
5-6 times/week 5(17.9) 9(32.1)
3-4 times/week 6(21.4) 5(17.9)
1-2 times/week 0(0.0) 0 (0.0)
Less than 3 times/ 0(0.0) 0 (0.0)
month
Time spent on defecation
Immediately 4(14.3) 3(10.7) 4.533 0.475
Within 5 minutes 12 (42.9) 13 (46.4)
5-10 minutes 6(21.4) 9(321)
10-15 minutes 3(10.7) 1(3.6)
15-30 minutes 3(10.7) 2(7.1)
More than 30 minutes 0 (0.0) 0 (0.0)
Stool volume
Less than 1 cup 4(14.3) 1(3.6) - -
1-2 cups 16 (57.1) 21 (75.0)
2-3 cups 7 (25.0) 5(17.9)
3-4 cups 0(0.0) 1(3.6)
More than 5 cups 1(3.6) 0 (0.0)
Unknown due to watery 0(0.0) 0 (0.0)
stool
n (%).

P-values were determined using a McNemar's test.

being “dissatistied” or “very dissatisfied.” The 83.3% pos-
itive response rate and absence of negative responses
indicate high overall program satisfaction.

Satisfaction with specific program components was
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Category
Gut health change

Subject (n = 28)

Significantly worsened 0(0.0)
Worsened 0 (0.0)
Slightly worsened 2(7.1)
No change 3(10.7)
Slightly improved 14 (50.0)
Improved 6(21.4)
Significantly improved 3(10.7)
n (%).

Table 4. Participant satisfaction with overall program

Category Subject (n = 28)

Overall program satisfaction
Very satisfied 13 (46.4)
Satisfied 12 (42.9)
Neutral 3(10.7)
Dissatisfied 0(0.0)
Very dissatisfied 0(0.0)

n (%).

evaluated as follows (Table 5). Regarding blood glucose
management through PHGG supplementation, four
participants responded “strongly agree,” 15 “agree,”
seven “neutral,” and two “disagree.” For nutritional
coaching’s impact on blood glucose management, nine
responded “strongly agree,” 15 “agree,” and four “neu-
tral” All participants positively evaluated the utility of
CGM for self-management, with 15 responding “strongly
agree” and 13 “agree” Regarding PHGG supplementa-
tion’s contribution to gastrointestinal health improve-
ment, nine responded “strongly agree,” 13 “agree,” and
six “neutral”

DISCUSSION

This pilot study investigated the effects of a six-week
multi-component program combining PHGG supple-
mentation, nutritional coaching, and CGM on glycemic
control among adults aged 20-55 years with FPG levels
> 100 mg/dL. Of the 29 initially enrolled participants
who met the selection criteria, 28 completed the study,
with one withdrawal. The participant cohort was pre-
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Table 5. Evaluation of participant perceptions on the effective-
ness of interventions for blood glucose and gut health manage-
ment

Questions (Snuiljgg()
Do you think that consuming ‘Selex Sunfiber Guar
gum Prebiotics (Sunfiber®)’ helped with blood
glucose management?
Strongly agree 4 (14.3)
Agree 15 (53.6)
Neutral 7 (25.0)
Disagree 2(7.1)
Strongly disagree 0(0.0)
Do you think that nutritional coaching on dietary in-
take was helpful for blood glucose management?
Strongly agree 9(32.1)
Agree 15 (53.6)
Neutral 4 (14.3)
Disagree 0(0.0)
Strongly disagree 0 (0.0)
Do you think that the use of continuous glucose
monitoring was helpful for blood glucose manage-
ment?
Strongly agree 15 (53.6)
Agree 13 (46.4)
Neutral 0(0.0)
Disagree 0(0.0)
Strongly disagree 0(0.0)
Do you think that consuming ‘Selex Sunfiber Guar
gum Prebiotics (Sunfiber®)’ contributed to gut
health improvement?
Strongly agree 9(32.1)
Agree 13 (46.4)
Neutral 6 (21.4)
Disagree 0 (0.0)
Strongly disagree 0(0.0)
n (%).

dominantly male (< 80%) and had a mean age of 43.89
years, with over 75% aged 40-50. Approximately 60%
were classified as overweight or obese based on their
BML.

Post-intervention assessment revealed significant
reductions in both FPG and HbAlc among high compli-
ance participants, with significant HbAlc improvements
observed across the entire cohort. Despite the relatively
brief six-week intervention period, these improvements
likely resulted from the synergistic effects of pre-meal
PHGG supplementation, twice-daily meal documen-
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tation, CGM, and weekly nutritional coaching, which
collectively enhanced glycemic control awareness and
self-management.

Previous research has demonstrated strong correla-
tions between dietary fiber intake and glycemic control
[26-28], with inverse associations between fiber intake
and cardiovascular disease and stroke risk factors [29-
31]. The Korea Disease Control and Prevention Agency
recommends adequate dietary fiber intake, citing its
role in moderating nutrient absorption rates and reduc-
ing cholesterol levels, thereby supporting glycemic con-
trol and cardiovascular disease prevention [32]. Howev-
er, since the 1970s, the westernization of Korean dietary
patterns has led to increased caloric and fat intake while
reducing plant-based food consumption, resulting in
fiber deficiency and rising chronic disease rates, in-
cluding diabetes mellitus [33, 34]. Dietary supplements
may, therefore, be beneficial when dietary fiber intake
is insufficient. Among approximately six dietary fiber
sources designated by the Food and Drug Administra-
tion, PHGG is registered as a functional ingredient [23].
Vuorinen-Markkola et al. [35] reported that patients
with diabetes receiving 20 g daily of PHGG for six weeks
showed 19.5% and 7.2% reductions in FPG and HbAlc,
respectively. Similar benefits were observed in healthy
individuals consuming 30 g daily, with a 6.25% reduc-
tion in FPG and a 7.3% reduction in blood cholesterol
[36].

The integration of CGM with daily dietary record-
ing and weekly personalized nutritional coaching via
mobile platforms provided real-time feedback and
individualized support, enhancing dietary compliance
and self-management capabilities. Healthcare devices
enabling real-time data monitoring have positively im-
pacted dietary adherence and physical activity [37]. Mo-
bile-based nutritional coaching has gained prominence
post-COVID-19, utilizing digital technologies for remote
interaction, video education, virtual consultations, and
messaging [16, 38].

Beyond glycemic control, the study evaluated overall
nutritional status and gastrointestinal health improve-
ments. PHGG supplementation aids not only glycemic
regulation but also promotes intestinal motility, pre-
vents constipation, and supports dietary compliance
through enhanced satiety [26]. Survey results demon-
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strated significant improvements in overall NQ scores,
particularly in the balance and practice domains.
Gastrointestinal health showed general improvement
across defecation frequency, duration, volume, and
consistency.

These findings suggest that effective chronic disease
prevention and glycemic control in prediabetic and di-
abetic individuals require comprehensive management
strategies addressing multiple modifiable lifestyle fac-
tors rather than singular interventions. Such multi-com-
ponent approaches demonstrate potential benefits not
only for primary health concerns but also for related
health outcomes.

Limitations

This study has several limitations. First, the single-group
pre-post design may affect internal validity due to
potential confounding variables. Second, participant
recruitment from a single institution and the relatively
small sample size may limit the generalizability of the
findings. Nevertheless, despite these limitations, this
study provides valuable preliminary evidence sug-
gesting that a multi-component program combining
consistent PHGG supplementation, nutritional coach-
ing-based dietary management, and health device
utilization (CGM) can benefit not only FPG and HbAlc
management but also overall health status, including
nutritional status and gastrointestinal health, among
prediabetic and diabetic individuals.

Conclusion

Comprehensive and proactive management strategies
incorporating PHGG supplementation, dietary man-
agement, and health device utilization may be more
effective for diabetes prevention and management than
single-intervention approaches. The results of this study
provide foundational evidence supporting the potential
applicability of such multi-component approaches in
community-based chronic disease management. Build-
ing upon these findings, we recommend conducting
larger-scale studies to verify the efficacy of PHGG-based
multi-component programs for diabetes prevention
and management, with the goal of establishing this ap-
proach as a viable strategy for community-based chron-
ic disease prevention.
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Objectives: To apply a healthy dietary program with reduced sodium intake, developed us-
ing data from the Korea National Health and Nutrition Examination Survey (KNHANES), fo-
cusing on the sodium intake level and eating patterns.

Methods: The program was implemented using a living lab model, an open innovation eco-
system for user-centered problem-solving. Analysis of the KNHANES data revealed that old-
er age groups had a low energy intake but a high sodium intake, particularly among those
who frequently dined out. The program was designed to improve sodium-reduction literacy
and enhance practical competency. Over four weeks, 40 participants tracked their dietary
intake and worked with a clinical nutritionist through a process of diagnosis, experience,
improvement, and expansion. A self-administered survey was conducted before and after
the program to assess effectiveness.

Results: Participants were four teenagers (10%), 26 in their twenties (65%), and 10 aged >
30 years (25%), with eight males (20%) and 32 females (80%). Post-program analysis
showed significant improvements in sodium-related nutrition knowledge (P < 0.01), with in-
creased agreement on adopting low-sodium intake practices (e.g., interest in sodium con-
tent, choosing lower-sodium foods). Nutrient intake analysis showed a decrease in energy,
carbohydrates, lipids, and proteins (P < 0.001), with sodium intake decreasing from
3,382.37 mg/d t0 2,119.05 mg/d (P < 0.001).
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Conclusion: The community-based, living lab model for the sodium-reduction program ef-
fectively improved participant sodium-reduction literacy and practical competency, suggest-
ing that step-by-step, autonomous learning, can reduce sodium intake and promote health-

ier eating habits.

Keywords: evidence-based practice; diet, sodium-restricted; living-lab model
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Living lab for reduced-sodium healthy eating

METHODS

Ethics statement

The written informed consent was obtained from all par-
ticipants and or/the guardians for the survey. The survey
procedures and protocols were approved by the Institu-
tional Review Board of Pai Chai University (IRB No.
2-1040766-AB-N-01-C-2020-14).

1. G144

2 AT AH-AS AF d HERA AFEA AEE o]
A= diAto 2 3 WO FEE (convenience sampling)S AMESIR
© ™, STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) 12| H(https://www.strobe-state-

ment.org/)S 150 7]&dkAiT.

20204 69 26213E] 79 29971 & 450 A LTI
o, 2 o] Folst 489 F LI S At 5

i

AR BE @3 4032 HF 124 g stk A7
AL % 107 B8 ol QA Bttt dh
Ao A, o, 7H7U%, AYER, A5, AYLAbody
mass index)’s T2 1% A% Fo] ARSI A QA%
ol HIRkE HR cjgheiatale] vlgk A Ho] uhet 185
kg/m’ u]EES AAF, 18.5 kg/m’ o4, 23 kg/m’ M]THE
I, 23 kg/m’ o1, 25 kg/m? W]FH. IHAF, 25 kg/m? oA
gl o g Bestlrt

3. GLHE H Ul

1) 27 7|8t LHES Xz A2 AMst AlX QHX|E| JHes
W
2016-2022 U AZYFRAL] AARE o83 I
4 UEE A7 +5 4 4345 2R, 458 734
g 5 AL JiA Zlol=Ekel, YEF AH A g
g R A, FAT A2} 5 A BEY ARE fdel
olg = TR HYH 307500 A WY BEE o&
T - Bots S A HE LIANHLE vt
S99, TA] Y HES 7|Hte R ok YEF A A%
o2 ATt

" > N o8
ol 0 o mx B~

[¢)

< Action program >

< 4-week action solution >

< Diagnosis of dietary habits
- Measurement of health-related factors such as blood
pressure, weight, etc., and taste evaluation tests
- Recording a video diary of dietary habits observation
< Experience of dietary habits
- Conducting a comprehensive program, including a
4-week experience mission and creating a video-photo
diary of dietary habits
- Conducting the participant motivation event ‘One-Week
Resolve’
< Improvement in dietary habits
- Measurement of blood pressure, weight, taste
evaluation tests, etc.
- Expert customized consulting, including healthy diet

recommendations and taste improvement solutions, etc.

< Expansion of dietary habits
- Production of a documentary on the movement for
improving dietary habits

- Promotion of activity videos and testimonials of changes

through SNS, etc.

Group and individual missions for

Week 1 avoiding late-night snacks
|
|

s Ay e s
|

Week 4 Consuming plenty of vegetables and

fruits

Fig. 1. Structure and practical steps of the reduced-sodium healthy eating practice program.
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2 437 WE 9 457 28 BAd YEE BP0l B S
AAECE LYE HEAE ol-&steH17]. AEHtE YT}
(Cronbach’s alpha) gF2 YEEF] Higt JF A4 & 0.89,
YEE A7 A3 9#] 0.89, HEF A7 I AAF P 0.90
Solth HEE gt I AA A2 HEF A% 173
7ol A, HEF A3 28 WUH, A UHEF A& A9 5ol
gt 19709 EF o & st oH17, 18], AE2 14, °oF

03& Fojsto] H4E AMdsiaith. UEF A A oA
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9] HFA]2 0] &3} Likert 53 AL 2 ZARBIAL T2 13 o
1AL 5 WGAAE AAISHAT

L AZ= SPSS Statistics ver. 26.0 IBM Co.)S ©]83}
of BB ARl Aol B S Ake
wopwE g e ANGAT, A 9K, A4 BE 2 A4, 4

FASHT. R AA] A% Aol= HiSHE t-7 7% (paired
t-test)& o-g3to] BAsIGh. BE BAA 2 fode
FEAHOR I, 71F2 0.058 ARSI

RESULTS

1. GO YRt AAFR

U 2D o] g3t UEF A% A% AT TR
M 8% APTAAY] YuAFFS Table 13} 2}, dAS 8%
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Table 1. General characteristics of the participants (n = 40)

Characteristics Classification Frequency
Sex Male 8(20.0)
Female 32(80.0)
Age group (year) 10s 4 (10.0)
20s 26 (65.0)
30s 2(5.0)
40s 3(7.5)
50+ 5(12.5)
Family size 1 6 (15.0)
2 1(2.5)
3 7 (17.5)
4 17 (42.5)
25 8(20.0)
N/A 1(2.5)
Occupation Service and sales 1(2.5)
Clerical 6 (15.0)
Self-employed 1(2.5)
Professionals 2 (5.0)
Others 15 (37.5)
None 15 (37.5)
Income range <1 6 (15.0)
(miIIion KRW) 1-2 4 (100)
2-3 0(0.0)
3-4 9 (22.5)
4-5 8(20.0)
25 12 (30.0)
N/A 1(2.5)
Education level Elementary school graduate 3(7.5)
Middle school graduate 0(0.0)
High school graduate 21 (52.5)
University graduate 11 (27.5)
Graduate school or higher 3(7.5)
N/A 2(5.0)
Obesity degree Underweight” 4 (10.0)
Normal weight” 23 (57.5)
Overweight® 8(20.0)
Obese” 5 (12.5)
n (%).

N/A, not available.

YBody mass index (BMI) of <18.5 kg/m”.
218.5 < BMI <23 kg/m’.

923 < BMI <25 kg/m”.

“BMI of > 25 kg/m>.

(20.0%), o4& 3275(80.0%)°0] A1, A TLAL 20T)7} 2673
(65.0%) 0.2 714 wory theo @ 50tf o]A; 5%(12.5%), 10
th 49(10.0%), 40t 39 (7.5%), 30t] 278(5.0%)2] &o]ic}. 7}
& 82 491 7HE0) &3t R 178 (42.5%) 2.2 7w
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oy, t}20 7 59] o]A} 7}&o] 43t
7] S8 oA 7(17.5%) 208
H(15.0%)°1| g5t

AR 878(20.0%), 321
koo

H, 191 7}LE 6

R
O
A

2. UEE M2 217 A8 MY SURIA Y ¥ T2
=
2016-2022F3 ZYIA7FGARAS] AR E 0]8_5}o] A,

AB= 717AE B A7 9 A3 32 g0l Sof g of
B L UER 47 FEE R A, AU £ 19

ofii7 Aol FaTolE BPSITL JES HAFS B
S22 SASIAT. ET 91418 A9 5] gk Weko] ]
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9, oA A% QA A, vivtE, §9 o, S A, *-Vg
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A7 = A 0 2 YERITH(data not presented).

olot e AE AR ol AFUE AUEE Bl
AlEo] Wt A Adohs 59 WEoR A4 HYEE
A A% A8E A LA NS, Y BdS
ol-gsto] Al A&t B2 B9l 4 B HAt S HE
F A A% ARE 22 IS P& cH(Table 2). 54
Z2IRS QAT S04 ATIRY Folel 25 L
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RROAE ob) A4 F40) 2 49 71U 43, T o

XHi 43 S A7, 94 HE 24 5ol et We-S et
AR ok 73 BRANE UES 47 AaS AT 4w
A, yato] e i, ojA|Hoh @50] B A% A
7w A 59 WeZ @t

e

|

.ﬂ oN

Table 2. Goals and content structure of the evidence—based re—
duced—-sodium healthy eating practice program

Goal 1: ‘Literacy’ enhancement for sodium reduction

< Emphasize balanced meal intake centered on breakfast
<Intend to improve fruit and vegetable consumption

<Intend to reduce the frequency of eating out

Goal 2: ‘Competency’ strengthening for sodium reduction

< Choose ingredients to reduce sodium intake

< Practice your own recipes and methods

< Practice healthier menus today than those from yesterday

https://doi.org/10.5720/kjcn.2024.00346

25 Fo] A 14.7653 14 Fre F 16,328 0 & AF5oFirt
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Fig. 2. Change in nutrition knowledge before and after the
reduced-sodium healthy eating practice program (n = 38).
Mean + SD; paired t-test; **P < 0.01.
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Table 3. Intentions to reduce sodium before and after the reduced-sodium healthy eating practice program (n = 40)

Classification Before® After” t-value” P-value®

| will be interested in the amount of sodium in foods and 3.78 £ 0.92 4.43 +0.68 -4.106 <0.001
ingredients.

| will practice a low-sodium diet to improve my health. 453 +0.64 4.73 +0.55 -2.243 0.031

I will purchase fresh foods rather than processed and instant 4.18 £+ 0.68 4.43+0.84 -1.706 0.096
foods.

| will ask for food to be prepared with less salt when dining 290+ 1.06 3.60+1.03 -4.149 <0.001
out.

| will choose dishes that preserve the natural flavors of ingre- 3.75+0.67 4.30+0.61 -5.135 <0.001
dients rather than spicy and salty foods.

| will pay attention to cooking methods that support a low-so- 4.33 £ 0.66 428 +0.72 0.361 0.720
dium diet.

| will believe that attempts and interest in reducing sodium 428 +0.72 4.50 + 0.55 -1.940 0.060
intake can lead to social change.

| will choose low-sodium versions of pickled foods and kimchi.  3.85 £ 0.77 418 +0.87 -2.010 0.051

| will opt for steamed or grilled dishes instead of braised dish- ~ 4.20 + 0.65 430+0.72 -0.752 0.457
es.

| will leave the broth and focus on the solid ingredients when 450 +0.75 4.68 £ 0.62 -1.639 0.109
eating soup, stew, or ramen.

| will reduce the amount of gochujang or seasoning in bibim- 4.03 £ 0.86 4.33+0.83 -1.669 0.103
bap by half.

| will gradually reduce the amount of soup base inramenand  3.75 + 1.19 3.93+1.23 -0.943 0.352
cook with half the recommended amount.

| will consume fresh vegetables and fruits. 4.83 +£0.38 4.80 £ 0.52 0.274 0.785

| will not use table salt separately. 4.60 + 0.59 4.65 + 0.62 -0.467 0.643

| will consciously try to eat food with less seasoning and sauc-  4.60 + 0.55 4.68 + 0.57 -0.684 0.498
es.

| will check the nutrition labels of processed foods to choose 4.40 £ 0.63 443 +0.64 -0.206 0.838
products with lower sodium content.

| will refer to “low-sodium recipes” for guidance when cook- 4.05 + 0.93 4.23+0.73 -1.267 0.213
ing.

Mean + SD.

1 = Strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.

?Paired t-test.
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Table 4. Dietary behaviors for reducing sodium before and after the reduced—sodium healthy eating practice program (n = 40)

Classification Before® After” t-value® P-value”

| eat all the broth in soups, stews, noodles, and ramen. 3.30+1.29 4.00 +0.88 -3.264 0.002

| feel that if food is bland, something is missing, and | am not 257 +1.12 3.43+0.93 -5.237 <0.001
satisfied.

| enjoy dishes like donburi, fried rice, bibimbap, and curry rice. 2.05+0.88 2.59 + 0.90 -3.651 0.001

| like simmered dishes that are seasoned just right with soy 2.25+0.94 2.86 + 0.90 -3.588 0.001
sauce.

| prefer Japanese or Chinese food over Western food. 2.81+0.91 3.22 +0.92 -2.852 0.007

| like kimchi more than fresh vegetables. 295+ 1.27 316+ 114 -1.091 0.282

| enjoy snacks with a salty taste, like potato chips and crackers.  2.73 + 1.37 3.27 + 1.07 -3.424 0.002

| dine out or order takeout at least twice a week. 249+ 115 3.32+1.20 -3.484 0.001

| like dried fish or salted mackerel. 314 +111 3.57+1.01 -2.665 0.011

| feel incomplete if there are no fermented fish products, like 4.08+1.12 4.38 + 0.86 -1.766 0.086
salted cod roe, on the table.

| enjoy spicy and salty foods as snacks while drinking alcoholic.  2.70 + 1.33 3.49+1.19 -4.886 <0.001

| like spreading butter or margarine generously (100% of the 253+142 3.58+1.32 -7.666 <0.001
bread surface) on bread.

| usually use homemade soy sauce rather than regular soy 3.51+1.26 324 +1.21 1.822 0.077
sauce.

| habitually add salt or soy sauce before meals. 3.97 £1.26 4,38 +0.76 -2.579 0.014

I immediately add salt or soy sauce at the table if dishes like 3.19+1.49 4,19 +0.89 -4.743 <0.001
vegetables or soups are bland.

| feel that if there is less salt in food, it doesn’t taste good. 2.69+1.12 3.53+1.03 -5.916 <0.001

| often use mayonnaise or salad dressing when cooking. 319+ 1.17 3.47 £ 1.06 -1.303 0.201

| frequently eat soybean paste soup. 2.95 + 1.05 3.49 +1.02 -2.941 0.006

| dip pancakes, fried foods, or sashimi generously in soy sauce 3.15+1.25 3.92+0.98 -4.629 <0.001
(enough to submerge the food).

| like instant foods (like ham and sausages) or ready-to-eat 2.61+1.24 3.08 £ 0.91 -3.070 0.004
foods (like 3-minute meals), and ramen.

| eat vegetables with every meal.”’ 2.97 £ 0.96 3.46 £ 0.97 -2.714 0.010

| eat fruit more than twice a day.” 254 +1.17 3.00 £ 1.05 -2.471 0.018

| usually check the sodium content on nutrition labels when 244 +1.41 3.33+1.08 -4.634 <0.001
purchasing food or dining out.”

Mean + SD.

Y1 = Strongly agree; 2 = agree; 3 = neutral; 4 = disagree; 5 = strongly disagree.

IPaired t-test.

FReversed scale (1 = strongly disagree; 2 = disagree; 4 = agree; 5 = strongly agree).
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WS o83 Al RS AAH 774 - Bt 2N ZAE 7] P ATt AR B4 AiE g o AA| A A8E
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Ak ARl 2 488 B o] JFA HA 7] 2 B S UEE 2R IR FEIIAUIL, A4t HUe] 4

£ vle 1 g I AL At HEE AUE A6 S ByPomK A RS ALY RS AUS v

At 4 Q7 =7F 9 A GARS] oA oy TR TS0 ‘Eﬂﬂﬂr a3t HEF Algto] obd Jd4 #FS et 17

FFE o] goy(7], f1d He= *Jé’ﬂou aHoE T AEo] FHIE YEF Aol £3E o XY= HIES

https://doi.org/10.5720/kjcn.2024.00346 59



Jung-Hyun Kim, et al.

Table 5. Nutrient intake levels before and after the reduced—sodium healthy eating practice program (n = 40)

1)

Classification Before After t-value” P-value
Energy (kcal) 2,000.71 £ 912.59 1,450.27 + 711.18 4.286 <0.001
Carbohydrate (g) 271.44 + 113.51 205.04 £ 107.31 4.025 <0.001
Lipid (g) 58.45 + 29.66 4155 +21.48 4.059 <0.001
Protein (g) 72.35 + 34.47 53.21 + 26.44 3.999 <0.001
Dietary fiber (g) 23.39+12.11 18.20 + 10.03 2.826 0.007
Vitamin A (UgRAE) 307.18 + 118.17 233.63 £ 109.61 4.012 <0.001
Vitamin D (ug) 3.64 +297 252 +227 2.278 0.028
Vitamin E (mg) 15.89 £ 8.13 12.46 + 7.84 3.400 0.002
Vitamin K (ug) 113.65 + 67.20 113.47 + 88.82 0.013 0.990
Vitamin C (mg) 87.91 + 41.89 87.58 + 50.86 0.047 0.963
Thiamin (mg) 1.95 + 0.92 1.39 £ 0.69 4.315 <0.001
Riboflavin (mg) 1.63 £ 0.69 1.18 + 0.56 4.988 <0.001
Niacin (mg) 9.99 +5.28 752 +3.73 3.365 0.002
Ca (mg) 549.32 + 209.32 401.47 £ 216.09 4.801 <0.001
P (mg) 1,107.18 + 482.17 822.28 +414.82 4.285 <0.001
Na (mg) 3,382.37 + 2,345.57 2,119.05 £ 1,326.63 4.082 <0.001
K (mg) 2,301.83 +1,021.15 1,845.01 £+ 898.53 2.956 0.005
Fe (mg) 13.44 £ 6.28 10.72 £5.23 3.035 0.004
Zn (mg) 12.26 + 8.74 8.03+3.78 3.211 0.003
Cholesterol (mg) 334.06 + 186.12 236.38 £ 132.69 4.283 <0.001
Mean + SD.

YPaired t-test.
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Objectives: This study aimed to develop a nutrition education program based on social cog-
nitive theory to promote the health of individuals using facilities for people with disabilities.
It also sought to evaluate the applicability of the educational materials through assess-
ments by counselors at the Social Welfare Food Service Management Support Center.
Methods: A group of six experts developed the program based on a needs assessment of
nutrition education in facilities for individuals with disabilities. Applicability was evaluated
through an online survey of 26 counselors from Social Welfare Food Service Management
Support Centers nationwide in July 2023, and the results were analyzed.

Results: The nutrition education program includes a basic course on personal hygiene, din-
ing etiquette, picky eating prevention, and obesity management. The advanced course cov-
ers dietary management for chronic diseases, such as meal planning for hypertension, dia-
betes management, and dietary principles for dysphagja. Additionally, lecture PPTs, individ-
ual activity sheets, and experiential teaching aids were developed. Applicability evaluations
showed high scores, with the teaching-learning plan and PPT averaging 4.15 and the expe-
riential teaching aids scoring 4.17, all above 4.0.

Conclusion: This study is significant in that it developed a nutrition education program that
can be applied directly to the disabled in social welfare facilities and suggested the need to
further strengthen nutrition management support for social welfare for the disabled. In ad-
dition, the developed nutrition education program is valuable in that it reflects the results
of the applicability evaluation of counselors who visit social welfare facilities for the dis-
abled to provide nutrition education. Therefore, it is expected that the nutrition education
program developed through this study can be actively used as a way to revitalize nutrition
education in social welfare facilities for the disabled.

Keywords: welfare facility; disabled persons; nutrition education
https://kjcn.org
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METHODS

Ethics statement

The written informed consent was obtained from all par-
ticipants and or/the guardians for the survey. The survey
procedures and protocols were approved by the Institu-
tional Review Board of Chungnam National University
(approval number: 202303-SB-048-01). Obtainment of in-
formed consent was exempted by the institutional review
board.
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Fig. 5. Examples of developed experiential learning tools.
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Table 1. General information of respondents (n = 26)

Item Classification Frequency
Children/Social Wel-  Less than 1 year 3(11.54)
fare Meal Manage- 1 year or more to less 9 (34.62)
ment Support Center than 3 years
ki d
(working period) 3 years or more to less 4 (15.38)
than 5 years
5 years or more 10 (38.46)
Whether you are a Yes 9 (34.62)
clinical nutritionist No 17 (65.38)
Total 26 (100)

n (%).

Table 2. Applicability evaluation of teaching and learning plan
and PPT (n = 26)
Type ltem Score

Teaching and Composition of necessary 4.37 + 0.66
learning plan & PPT  content

Ease of revision and
supplementation

Effective delivery of teach- 4.23 £ 0.82
ing and learning methods

4.26 £ 0.69

Willingness to use 4,22 +0.82
Satisfaction 4.08 £ 0.96
Consideration of learning  4.00 £+ 1.00
ability
Applicability 3.89+1.08
Average 4.15 +0.87
Mean + SD.

The 5-point Likert scale (1: not at all, 5: very much).

£ &50] 4.308(£0.69) 02 7HF A B7HE UL EE o
gt M7k 4.008(£0.87) 02 FoiF oz A yegiont
BT 4.178(+0.80) 2.2 2-840] =5 A= HIIEH U
(Table 3).

&
b
O
08
02
El

1z o
Iz
)
jl
it
) .tlo

e

2ol iy

A JAE AIAES tJaro 2 3 AEZA}L
oJta] Ffube ookpS mE TS 4%
HFH o2 AP EAAE Fofi]le HdL
4= l Po}Oﬂu}(Table 4), Aex w7t 2
Fgtol ANE 1 18-S Bt gestet
A] ﬂoh*i?g 285t o £85HE Azt
S Hote 858 B35 780 H|ES =9
S dol=5 6-104] o2 ot W8S 7t
o, ﬁ JHE 6-84|9 ols LS V|FO0% Ho|EE X
SFAT

xR
2 3 jo
Kl

OO ot

N e

= i)

o :
ﬁﬁﬁL@

r
o)

_(?L
12
ﬁ
]=J

oxs

ox 38 L olo 38 Mz of oz
i'H lo 1%
rOll _?L

70

Table 3. Applicability evaluation of the experiential teaching
tools (n = 26)

Type ltem Score

Experiential Feasibility of achieving 4.30 £ 0.69
teaching tools educational objectives
Willingness to use 4.26 £ 0.67
Consideration of learning 419 +£0.87
ability
Satisfaction 411 +0.84
Applicability 4.00 +0.87
Average 4,17 +0.80
Mean + SD.

The 5-point Likert scale (1: not at all, 5: very much).
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Objectives: This study aims to identify and analyze how different South Korean lifestyles
impact attitudes towards pork consumption.

Methods: We implemented a cross-sectional survey targeting 705 adult consumers in
South Korea using hierarchical and K-means cluster analyses. Respondents were classi-
fied into three relevant lifestyles: (1) domestic preference, (2) price-sensitive, and (3) quali-
ty-experience-oriented. The importance-performance analysis was employed to evaluate
discrepancies between how they rated pork consumption using factors of “importance”
and “satisfaction”. We employed Borich’s needs assessment and the Locus for Focus
model.

Results: The research findings highlight that unpleasant odor (Q7) and hygiene (Q1) were
common key areas for management across all consumer groups, emphasizing their impor-
tance in enhancing pork consumption satisfaction. Among the groups, the domestic prefer-
ence group showed high importance-performance discrepancies in attributes like expiry
date (D2), suggesting a need for strengthened trust in domestic pork distribution and infor-
mation transparency. The price-sensitive group prioritized economic factors, with fat thick-
ness (Q8) identified as an essential management area. The quality-experience-oriented
group emphasized sensory qualities such as juiciness (Q6) and meat color (Q5), with
off-flavors (Q7) displaying the largest discrepancy. These results show the significant role of
sensory attributes in consumer satisfaction.

Conclusion: This study demonstrated the multidimensional nature of pork consumption
behavior, emphasizing the need for tailored strategies across consumer groups. Managing
hygiene (Q1) and reducing unpleasant odor (Q7) are critical for all segments, while
group-specific strategies include managing sensory quality for the quality-experience-orient-
ed group, providing product information (D2) to increase trust for the domestic preference
group, and emphasizing value for money for the price-sensitive group.

Keywords: consumer behavior; life style; pork meat; food quality; food preferences
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METHODS

Ethics statement

The written informed consent was obtained from all par-
ticipants and or/the guardians for the survey. The survey
procedures and protocols were approved by the Institu-
tional Review Board of Kunsan National University (IRB
No. 1040117-202209-HR-027-02).
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AQ L ALY FAF 8RlolAE FUAt Sy AHRF O
ol 7MY 2 J4(2.608)8 9 om, vido| 714 wy
AR 352 2,904, EH-AY FAF IFo| 3.09802
FOHOR £ FFE HATHP < 0.001). =it A=F &
oA FWAE AP AHRF IFe] o2 IF B¢ &
23] =2 A@.113)E 71506k, A =Hx] 7)o gk Al
o7t 2 E4S ooy, V4 UE AN IF
2 F9F 02 P W2 HF4(3.01%)E EATHP < 0.001). 1}
Agoz, 7hgAE 9 WY|E A5y QR B3 E
SAE A8R 152.608) 7HE Wy AR 15(2.53
AelA B2 H5EE 7|E0H, Higd o] Fuit A5’
A I52.247)0 M= FF oz Fe HAEE BATHP
< 0.001). & £4 A= 2R OF 7F A7) &H] P59
T3 AolE Felstglon, 7+ 159 £/ utet ApEske
obA Y Fo] WashS AAlRIT 53], 243 AYS TAIS
£ 253 AAEES SAsRe 15 7HY] Huist Aol Anzt
AlEs} A2ke] 48498 FReITH(Table 2).

3

3. FCHARL| QAL
AU} IF 7 ATEATE B4 ol A RH, AL A
AHIA I 7F GOI% Aol BAH(P = 0.027), FAL A

B 204 289 BF AY01)0] KR Y %
ok 2g B2 A T Hol7k ehgom(P = 0.006), T
2, EZL D B FAP vgo] ‘T HEF A4 1
FolA & WM, T RREA U1 V1 Ugg A

0%

oftt

32 ol

https://doi.org/10.5720/kjcn.2024.00332



Pork consumption attributes by consumer lifestyle in Korea

Table 1. Factor analysis and reliability test results for pork consumption-related lifestyles (n = 705)

Factor loadings” Eigenvalue
No. Variable (variance  Cronbach’s a
Factorl Factor2 Factor3 Factor4 Factor 5 explained)
1 I look for and purchase high-quality pork. 0.839
2 | actively seek out delicious pork to purchase. 0.828
3 I have a good understanding of which type of 0.722 2.752
pork tastes better, even within the same cut. (16.189%)
4 | make an effort to purchase branded pork 0.517
whenever possible.
5 | enjoy eating pork when dining out. 0.808
6 | often decide on pork dishes for dinner impul- 0.771
sively.
7 | enjoy trying new pork dishes. 0.722 2.624
8  Iam willing to invest significant time in cooking 0.627 (15.436%)
to create delicious pork dishes.
9 Consuming pork is a multisensory experience 0.526
and an engaging activity.
10 | consume less domestically produced pork 0.824
due to its high price. 0.764
11 Even if | have a preferred cut of pork, | often 0.805
choose a different cut due to price consider-
ations. 1.967
" (11.569%)
12 | consume pork more for nutritional supple- 0.575
mentation than for its taste.
13 | place a high value on convenience when 0.455
selecting pork dishes.
14 | feel uneasy about consuming imported pork 0.825
for some reason. 1.710
15  Domestically produced pork is definitely tastier 0.704 (10.056%)
than imported pork.
16 When consuming pork at home, | prefer ready- 0.877
to-cook meals or meal kits that can be
prepared or heated quickly. 1.685
. ) (9.913%)
17 | tend to enjoy consuming processed pork 0.865
products.
Principal component analysis with varimax rotation.
YFactor loading threshold: 0.4.
Table 2. Comparison of pork consumption factors across consumer groups
Domestic preference Price-sensitive Quality- and experience-oriented
Factor™? consumer group consumer group consumer group P-value
(n=275) (n=175) (n =255)
Quality and taste-oriented 3.76 £ 0.45° 2.88 + 0.50° 4.21 +0.54° <0.001
Explorative gourmet-oriented 3.39 +0.46" 3.01+0.61° 432 +0.43° <0.001
Economy and practicality-oriented 2.60 + 0.69° 2.90 + 0.65" 3.09 +0.87° <0.001
Trust in domestic pork 411 +0.75° 3.01 +0.90° 3.91 +0.95" <0.001
Preference for processed foods and 2.24 + 0.94° 2.53+0.93" 2.60 + 1.18" <0.001
meal kits
Mean + SD.

Tukey HSD test for post-hoc analysis.
YLikert scale score from 1 (not important at all) to 5 (very important).
ISuperscripts (a, b, ¢) denote statistically significant differences between consumer groups.
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Table 3. General characteristics of the participants
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Price-sensitive

Quality- and experience-

Domestic preference 2
Variable® consumer group consumer group oriented consumer group X(éf/gﬁj Ig)e
(n=275) (n=175) (n=255)
Gender 5.393 (0.067)
Male 48 (17.5) 46 (26.3) 59 (23.1)
Female 227 (82.5) 129 (73.7) 196 (76.9)
Mean age (year) 44.01 + 10.24° 41.95 + 12.83% 41.49 + 11.45° 3.615 (0.027)
Occupation distribution 27.594 (0.006)
Manager/ professional 75 (27.3) 34 (19.4) 65 (25.5)
Office worker 79 (28.7) 56 (32.0) 64 (25.1)
Service/sales worker 26 (9.5) 11 (6.3) 27 (10.6)
Simple labor worker 9(3.3) 15 (8.6) 7(2.7)
Housewife 63 (22.9) 31(17.7) 63 (24.7)
Student 2(0.7) 5(2.9) 9(3.5)
Unemployed/other 21 (7.6) 3(13.1) 20 (7.8)
Marital status 9.998 (0.041)
Married 223 (81.1) 127 (72.6) 179 (70.2)
Single 51 (18.5) 48 (27.4) 75 (29.4)
No response 1(0.4) 0(0.0) 1(0.4)
Housing type 11.985 (0.062)
Single-family house 18 (6.5) 12 (6.9) 27 (10.6)
Apartment 223 (81.1) 131 (74.9) 185 (72.5)
Multi-unit housing 31(11.3) 30(17.1) 4 (13.3)
Other 3(1.1) 2(1.1) 9 (3.5)
Household size 3.31+1.07 3.06+1.26 3.16+1.24 3.918 (0.141)
Monthly household income (million KRW)” 18.630 (0.017)
<3.99 51 (18.5) 6 (32.0) 74 (29.0)
4.00-5.99 89 (32.4) 0 (28.6) 61 (23.9)
6.00-7.99 66 (24.0) 4 (19.4) 54 (21.2)
> 8.00 59 (21.5) 28 (16.0) 61 (23.9)
No response 10 (3.6) 7 (4.0) 5 (2.0)
Residential area 2.314 (0.678)
Metropolitan area 140 (50.9) 99 (56.6) 137 (53.7)
Medium/small cities 100 (36.4) 60 (34.3) 86 (33.7)
Rural towns/villages 35 (12.7) 16 (9.1) 32 (12.5)
Education level 5.719 (0.269)
High school or less 42 (15.3) 40 (22.9) 44 (17.3)
College graduate 197 (71.6) 118 (67.4) 184 (72.2)
Graduate degree or more 36 (13.1) 17 (9.7) 27 (10.6)

Mean + SD or n (%).

Chi-square (x°) test for categorical variables and F-test for continuous variables.
“Superscripts (a, b, ¢) denote significantly differences between consumer groups (P < 0.05).

JKRW: Korean won.
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2RAAPYL 1 52 FRES HAOH, 2R} B
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B7E QT B, F5(P4)S W2 F8E(B.347)et w2 vt

£4 JYolAE FUAQ)7 7Y Ee Borich ATE
(2598 7S50, 201A7E 7P FRAGH: IHAL s
Ak B¢, FEAQ) FHE A} BEE 71 Fol7} 7}
A 3A YeRgOH(t = 11.202, P < 0.001), #2|7} 593 &
Boz BAHL 1 ot AYYHQ) FE| 38
S5} S 71 Aol7} 27 theht Belo] WS SHlsekt
=8.606, P < 0.001).

R% 9 HA JYolAE F57IHD)I ELAFHADS)
7FFRES} UEE 719 Y 2 HolS Mol Pelo] By

FEG57H)E ol Bl 943t FEFF o2 YEITH =
~4.114, P < 0.001).

o] %% rKD2: t = 7.442, P < 0.001; D5 t = 5.661, P <
0.001). ¥, HA= (D)= Q50 &L 7t Ao/} &4

Table 4. Importance-performance analysis for the domestic preference consumer group (n = 275)

Domain Content Importance” Satisfaction”  Gap” t =lileh ”eed?, eSS ]
assessment™ each content rank
Production P1  Additive-free/preserva- 4.10+0.85 3.97 +0.71 0131 2.508 0.54 2 12
tive-free
P2  Antibiotic-free 419+0.81 3.96+0.78 0.229 4.234™ 0.96 1 6
P3  Animal welfare certifi- 3.58+0.96 3.47 +0.95 0.116  1.779 0.42 3 17
cation
P4  Breed (e.g., black pork, 3.34+0.88 3.57+0.83 -0.233 -4.114"" -0.78 4 24
Iberico)
Quality Q1 Hygiene 464+057 425+069 0385 8606 " 1.79 2 2
Q2 Tenderness 416 +0.76  4.03 +0.67 0124 2.702" 0.52 6 13
Q3 Pork cuts 420+0.67 4.09+068 0113 2.719" 0.48 7 14
Q4  Texture 412 +0.77 4.04+£0.70 0.076 1574 0.31 10 19
Q5 Meat color 423+0.72 4.08+0.71 0149 3.473" 0.63 5 9
Q6 Juiciness 425+0.71 4.08+0.65 0.164 3.945" 0.70 4 7
Q7  Offflavors 478 +0.49 4.24+0.76 0542 11.202"" 2.59 1 1
Q8 Fatthickness 421+078 3.93+0.79 0280 5212 1.18 3 4
Q9 Marbling 393+0.87 3.82+0.76 0113 2531 0.44 8 16
Q10 Grading systeminfor- 4.11+0.80 4.01+0.73 0.095 2.094" 0.39 9 18
mation
Distribution D1  Storage condition 446+0.68 431+0.70 0156 3.525 0.70 3 8
and labeling (refrigerated/frozen)
D2  Expiration date 465+0.56 435+0.65 0.302 7442 1.40 1 3
D3  Product packaging 417 +0.85 4.03+0.78 0.149 2.873" 0.62 4 10
D4  Package size 4.01+0.86 3.90+0.77 0113 2.191° 0.45 6 15
D5  Quality certification 438+0.71 412+0.72 0262 5661 1.15 2 5
mark
D6 Brand 3.67+094 3.75+0.82 -0.076 -1.484 -0.28 7 22
D7 Grading system display 4.12 +0.76 3.98+0.78 0.138  3.049" 0.57 5 11
Consumption C1  Purchase convenience 4.20+0.70 4.13+0.70 0.069 1.550 0.29 1 20
and cooking c2  Cooking convenience  4.02+0.76 3.98+0.74 0.040 0.822 0.16 2 21
C3  Cooking versatility 3.77+083 386+0.77 -0.091 -1.779 -0.34 3 23
Mean + SD.
Paired t-tests for the significance of the gap (*P < 0.05, **P < 0.01, ***P < 0.001).
YLikert scale score from 1 (not important/satisfied at all) to 5 (very important/satisfied).
JGap representing the difference between importance and satisfaction scores.
IBorich needs assessment calculated as ‘mean gap x mean importance’.
https://doi.org/10.5720/kjcn.2024.00332 81
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Table 5. Importance-performance analysis for the price-sensitive consumer group (n = 175)

Domain Content Importance” Satisfaction”  Gap? t ang:ShSQqe:ri; eaiingsnfg - Ig:ﬁ(l
Production P1 Additive-free/preserva- 3.55+1.02 3.63+0.79 -0.074 0.971 -0.26 1 18
tive-free
P2 Antibiotic-free 353+1.01 3.66+0.81 -0.131 0.947 -0.46 3 21
P3 Animal welfare certifi- 3.27 +1.03 3.41+0.87 -0.431 0.935 -0.43 2 20
cation
P4 Breed (e.g., black pork, 3.07 +1.03 3.47+0.80 -0.406 0.971"" -1.25 4 24
Iberico)
Quality Q1 Hygiene 424+084 391+080 0.331 0847 1.40 3 3
Q2 Tenderness 3.80+090 3.71+0.80 0.086 0.857 0.33 5 10
Q3 Pork cuts 3.79+0.80 3.83+0.74 -0.040 0.812 -0.45 9 16
Q4 Texture 3.66+0.86 3.79+0.80 -0.137 0.893 -0.50 10 22
Q5 Meat color 386+0.81 3.79+0.77 0.074 0.802 0.29 6 11
Q6 Juiciness 3.78+0.86 3.75+0.78 0.029 0.791 0.11 7 13
Q7 Offflavors 434+087 399+084 0354 0977 1.54 1 1
Q8 Fat thickness 406+0.86 3.70+0.83 0.360 0.923" 1.46 2 2
Q9 Marbling 3.70+0.93 3.59+0.77 0109 0.798 0.40 4 7
Q10 Grading systeminfor- 3.64+0.92 3.66+0.81 -0.017 0.847 -0.06 8 15
mation
Distribution =~ D1 Storage condition 405+0.88 395+0.80 0.097 0.807 0.39 5 9
and Labeling (refrigerated/frozen)
D2 Expiration date 431+084 4.02+0.78 0291 0.728" 1.25 1 4
D3 Product packaging 4014093 385+0.83 0.160 0.849" 0.64 3 6
D4 Package size 3.88+093 3.71+0.86 0.166 0.872° 0.64 2 5
D5 Quality certification 3.87+0.98 3.77 £0.90 0.103 0.774 0.40 4 8
mark
D6 Brand 325+1.02 3.51+0.88 -0.257 0.828" -0.84 7 23
D7 Grading system display 3.59 + 1.04 3.64+0.85 -0.046 0.822 -0.17 6 17
Consumption C1 Purchase convenience 3.92+0.86 3.85+0.79 0.069 0.755 0.27 1 12
and Cooking c2  Cooking convenience  3.83+0.85 3.82+0.79 0011 0.773 0.04 2 14
C3 Cooking versatility 3594092 3.67+0.86 -0.074 0.802 -0.27 3 19

Mean + SD.
Paired t-tests for the significance of the gap (*P < 0.05, ***P < 0.001).

Likert scale score from 1 (not important/satisfied at all) to 5 (very important/satisfied).
?Gap representing the difference between importance and satisfaction scores.

JBorich needs assessment calculated as ‘mean gap x mean importance’.
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5 9 B4 G900 F5713HD2)H 27 T9(D4)7}
Borich @7 oA BF &2 &5 2x|ete] HEj7t Q4=
L g=o g Jeptt} uhd HAS (D)= mf W g wol
Borich 8 1&EE 7|&Foto] AH[R Bilo] A2 FHo= Q]
=] it

o & 22 JYofAf= Q] Helg(Cl)o] Borich 8%

oA Tt A7EE 7 B2 £A4E AAEAT 29 o
FA(CIS FREHTF THEE H57] o} PR o] QAL

Table 6. Importance-performance analysis for the quality- and experience-oriented consumer group (n = 255)

" ABRE F0NA A

A=971

FEAQ7), A8 FA(QY), A FHQD=E W

= o 2o 15 87
AT T 949L skt

3) %’é%@ SAY 28N OE

=438 AIH(Table 6), A
(P1)= Borich 87%(0.35)7} 7} o} #&]7} W Q3 3= o

2 2499t

EENEHELE:!

FANY 20 189 FRES} WEE 71 Jol2
P AL e A RER

Domain Content Importance” Satisfaction”  Gap” t =lileh ”eed?, eSS ]
assessment™ each content rank
Production P1 Additive-free/preserva- 4.21+0.90 4.13+0.84 0.082 1.492 0.35 1 15
tive-free
P2  Antibiotic-free 419+0.92 4.15+0.84 0.043 0.787 0.18 2 18
P3  Animal welfare certifi- 3.83+1.00 3.85+0.94 -0.020 -0.284 -0.08 3 22
cation
P4  Breed (e.g., black pork, 3.75+0.91 3.86+0.92 -0.106 -1.677 -0.40 4 24
Iberico)
Quality Q1 Hygiene 473+053 4.40+£0.74 0.329 7128 1.56 2 2
Q2 Tenderness 439+0.72 431+0.70 0.082 1.661 0.36 8 14
Q3 Pork cuts 441 +065 4.42+0.69 -0.004 -0.083 -0.02 10 21
Q4 Texture 436+0.72 427+068 0.090 1.821 0.39 7 11
Q5 Meat color 447 +0.67 424+0.73 0231 4.694™" 1.03 4 4
Q6 Juiciness 446+0.66 4.26+0.75 0196 4.072" 0.87 5 6
Q7 Offflavors 477+051 431+081 0463 9102 2.21 1 1
Q8 Fat thickness 437+0.77 4.09+0.89 0278 4.680" 1.22 3 3
Q9 Marbling 419+0.86 4.06+0.84 0129 2423 0.54 6 8
Q10 Grading systeminfor- 4.30+0.79 424+0.81 0.059 1.169 0.25 9 16
mation
Distribution ~ D1 Storage condition 457+0.65 4.45+068 0114 2431 0.52 3 9
and Labeling (refrigerated/frozen)
D2 Expiration date 467+0.56 4.47+0.66 0196 4.442" 0.92 1 5
D3 Product packaging 438+0.83 4.24+0.76 0.137 2.398" 0.60 2 7
D4 Package size 417 +095 411+0.79 0.055 0.900 0.23 5 17
D5 Quality certification 444 +0.80 4.34+0.75 0.102  2.247" 0.45 4 10
mark
D6 Brand 3.97+0.95 4.00+0.87 -0.027 -0.514 -0.11 7 23
D7 Grading system display 4.24+0.85 4.20+0.78 0.039 0.811 0.17 6 19
Consumption C1 Purchase convenience 4.34+0.71 4.25+0.77 0.086 1.746 0.37 2 13
and Cooking c2  Cooking convenience  4.22+0.84 413+0.80 0.090 1.653 0.38 1 12
C3 Cooking versatility 414+0.86 4.12+0.79 0.016 0.278 0.07 3 20
Mean + SD.
Paired t-tests for the significance of the gap (*P < 0.05, ***P < 0.001).
YLikert scale score from 1 (not important/satisfied at all) to 5 (very important/satisfied).
JGap representing the difference between importance and satisfaction scores.
IBorich needs assessment calculated as ‘mean gap x mean importance’.
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Q Domestic preference consumer group (n = 275)
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Fig. 1. The Locus for Focus model prioritizing pork-related attributes by the consumer groups. Quadrants represent the prioritiza-
tion of attributes: high importance-high discrepancy (top-right), low importance-high discrepancy (top-left), high importance-low
discrepancy (bottom-right), low importance-low discrepancy (bottom-left).

P1, additive-free/preservative-free; P2, antibiotic-free; P3, animal welfare certification; P4, breed; Q1, hygiene; Q2, tenderness; Q3,
pork cuts; Q4, texture; Q5, meat color; Q6, juiciness; Q7, off-flavors; Q8, fat thickness; Q9, marbling; Q10, grading system informa-
tion; D1, storage condition (refrigerated/frozen); D2, expiration date; D3, product packaging; D4, package size; D5, quality certifi-
cation mark; D6, brand; D7, grading system display, consumption and cooking attributes; C1, purchase convenience; C2, cooking
convenience; C3, cooking versatility.
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G Quality- and experience-oriented consumer group (n = 255)
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Objectives: This study aimed to analyze the association between sugar intake and cancer
risk among Korean adults aged 19 years and older.

Methods: A total of 13,016 adults aged 19 years and older who participated in the 8th Ko-
rea National Health and Nutrition Examination Survey from 2019 to 2021 were included.
Sugar intake was assessed in terms of both absolute intake and sugar energy rate. Sugar
intake was divided into quartiles, while sugar energy rate was categorized into three groups
(< 10%, 10%-20%, > 20%) based on the 2020 Dietary Reference Intakes for Koreans and
into two groups (< 10%, = 10%) based on WHO recommendations. Cancer prevalence was
determined using cancer-related survey questions. The association between sugar intake
and cancer prevalence was analyzed by sex and cancer type using logistic regression. All
statistical analyses were performed using IBM SPSS statistics 29.0 (IBM Co.).

Results: From 2019 to 2021, sugar intake significantly declined with age in both men and
women (P for trend < 0.001), with the highest intake observed in the 19-29 age group
(61.38 g). Men consumed significantly more sugar than women across all age groups ex-
cept for the 50-64 and 65-74 groups (P < 0.05). However, the sugar energy rate was sig-
nificantly higher in women than in men (P < 0.05). While the association between sugar in-
take and cancer prevalence varied across regression models and cancer types, cervical
cancer consistently showed a significant association with sugar intake (P < 0.05).
Conclusion: The association between sugar energy rate and the prevalence of premeno-
pausal cervical cancer was consistent and significant. Given that women had a higher sug-
ar energy rate than men, the relationship between sugar intake and cancer prevalence in
women warrants further investigation. Longitudinal studies with more detailed sugar intake
assessments are needed.

Keywords: dietary sugars; neoplasms; Korean
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INTRODUCTION
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19 713 AR & A5 €59 10% vt s H3 et
WHOS] 7|&ef 5kl UtH4]. &, 49 & 7 "35>
A1 7)Y B2 E0 8 JAHIL oYU HEAES T
gt R AF7E E6] ST e As Hok= u, T
Q9] FF HFH AHE F5ota HUEP & a7t itk
Bt G HFHe 5 WAt AT ok dEA
I, T BA S BAR U d5kEo] v It 2007-2011
d ZUAFGARAF AFE E5) 304 o]AF QA & 13,9721
o] Mt R AFRIES} ARSST 7He] BEdS RARE A
ol W2, ojgo A BARZES] AAFH]E0] woldsE B
= WAL g AAREATE UEgen, £ 43] o]
g AR EE AHSE o2 DA k2 oo Hs] thAs:
T fl9lo] 74% B =ATHS). S AF D FEAH2012-2016)
off ket Rk A4A(B5-654)S LR 7HdSE AF9 H]

Y SRR Y 9EY AU 2ARRS W, S
29 HA7L £ 1B 18A @S 189 ]3] fovle &

HE 57 EvHe]. E3F 3= S J(40-694] 7,005%)
o] 3 A% AT INETE 0] AVAE QHk-obg
I HA G5t AAIA (Korean Genome and Epidemiology
Study; KoGES) At=5 &-g-oto] gokZ FA Aol WEH o
HolA & 4% AT IASTE 1] folulat o] 9]
AcH7]. s S5 A9 5,7758S At O = 3 KoGES QHAR-
oM TBE 7L AHeRe 4V S 1BU4E 1
7] gre gl Hla P ATl felulah o ol
= HSkIHHS8]. oleF Zo] 79| 37 w2 AFtEolA A
of YASFE, WAL, vlaks} e WA Aol Sojulet B

7Helee % 9k

920

TR SHEQle) 3R A ke BNl tie A7t
obz e Fxgh Aolet. o] il ShelolAE IR At &
o ejg A7-Eo] ol Huslw gck. FFeE AANEY 5

7ket & AMTET R AFSE 7Fe] 9 u|E BlEl A7 B

EJATHO]. EF HBAAES o] =2 7,05699] =2l
(55-80A)Z o= sto] Thede] 3ot oF IHE, oF A
FE 110 HAS 2ARRE AFolA= B4 FH 9] ded A
F7E & A, AFTE SR fofRiRt Aol S YER
cH10]. Z+SAF A7F AT (Nurses’ Health Study I)2h= A4
FTE AFO] 7HA} 33,1062 o2 HJadr] o] ded
4 71 =o] HH it AAl A Atele] e A
T2k A3, ey 7R Bt A A AEA|
A F7F 7] FojmlRt o] QS WRTHIL]. A9
A2 I E AFolA 18A] ool 7HAt 101,279 S g
o8 F AT & A 9] AvAE AT 2, F 9
AFeF AerAQl o 91 S7F A folulgt Aol S o
ATH12]. o] A ¥ o 9] AFE FoHA TR AFHY} &
¥ 27} Alolo] f2Ju1e BRIl USS ¥ & You2, B
291] 5 479k o A8 27} cino] e A7} as
}.

PO & QT =] AFYESZ 23 7% AA AFTEY 1915
LA SFAL Qlet. 20221 FARR}; o &} BERo A QFo = QI A
T =907 7P ok ow, Gt oF AFGE(109F HE 200.678)°]
017\} F AFFE(109F F 125.0%8) 2ok 168 =94TH13]. o5

Eolet AR} oF HA] & &L Y= A SR F
?J’OM et xom 202199 AgwE dHHA A+
H I3 W 0-144] 0.1%, 15-34A] 0.5%, 35-64A] 4.8%, 65
Al ol 13.9%% g0l S71d #5 R8T S7he &
o QIoH13]. Y HAA 2021 49 FFE AHE %
< BH Aol 21.5%= 19190m 919H(14.5%), gt
(12.9%), 94HF(12.3%), AHAAU(5.3%), HI(4.9%) O 2 =
ATt 22 59 & AFTEES EH H(22.3%), 144 (12.2%),
gR(11.0%), H7FA(8.8%), 14(8.6%) =& =hTH14].
o[ A F=loA 2 AT Ao R I gl of
< hala} <1} sl

o] AT A87] FHALIFRAH2019-2021) ARE T
sjol ghtele] FUFAES Yobu BT o 94 9
7o) IAE A4S o] A= Eol Bl FA] gk gk
Qlof glof FAFLt oF Aol gk A2z AT Aol

Ol 2020 T=1Ql FFA HF7E IR AT 71 A 2
gt EAE Y FF AdFIet o9t HHE WAHE S HES
ol gld=t2] FF M Al BHEE Bdst=d 3
(o]

N Ao Kt

i

ui

[1

=)

https://doi.org/10.5720/kjcn.2024.00339



Sugar intake and cancer prevalence

METHODS

Ethics statement

This study was exempted by the Inha University Institu-
tional Review Board (IRB NO. 240521-1A).

1. Study design

B 7 201992 E 2021971 H|87] FUALAYRAL &
AR 7S B4 T AT Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) 2.1 A=

Z13lo] 71&3519 Hhttps:/ /www. strobe-statement. org/).

2. A3As A ofe

A87] FUNAF TR = &
u, Al ol Fojat =
. o] A+t Fig. 13 é‘ol 194]

30,4909 thAro @ FAIFO

oF T, WA, U, AR WY, A TIEe
s WA ZAFHTol 25A7F
o] x| A F7Foe] 500 keal t]FF E= 5,000 keal

% olf g0l FeEd B, BrHAt &
ol F=oll F3ERA Bt A, ALF A, 1F FE,
1 o, AAGE AAF, &5 o, ouA HHF, 2T
A oldf AFE, BekE AHF

Alo

2]
éé'lﬂ W= 73—‘%% Zﬂﬂﬁ‘l & 13,0167 (44 5,752, o
72 q=

3. &L

1) S3

SHAL AYLTRY, 12, 151914 FEHYH FHAL F 7
A gEo ATEIll £ ATlAE GHAE, GHAL
TN B ARgote] BASHT RAYAES 19 G4

E 2255970 Hol8S 74.0% T JIE 2447 SRS Bof I AEHHRAR]
ol 4 18,6918 F 9 /1 ARE vl R A2H ARS B89,
KNHANES participants 2019-2021
(n=22,559)
> Excluded participants aged < 19 years
(n=3,868)
A4
Age = 19 years
(n=18,691)
Excluding participants with missing responses on
> physician-diagnosed cancer status
v (n=1,991)
Participants with responses on physician-
diagnosed cancer status
(n=16,700)
Excluded participants with missing sugar
> intake data
(n=1,991)
A4
Participants with available sugar intake data
(n=13,839)
Excluded participants with implausible energy
> intake (<500 kcal/day or = 5,000 kcal/day)
v (n=209)
Energy intake between 500-5,000 kcal
(n=13,630)
Excluded participants with missing data
(n=614)
A4
Final participants (n = 13,016)
(male = 5,752 & female = 7,264)
Fig. 1. Flowchart of inclusion and exclusion of study participants.
KNHANES, Korea National Health and Nutrition Examination Survey.
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Final participants (n = 13,016)
=7,264)

(male 5,752 & female

1) Quartiles of sugar intake
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Ao FHAF ARSI whet oA, EIAPA, HEER,
Aol g, Traahe, gl that 19 HF%e HAsant.

4. SH=M

£ Ao BE AR Hel % BALHL [BM SPSS statis-
tics 29.0 (IBM Co.)& T8I Als7] FUAZGFEA
(2019-2021)9] 37} A= AL 7|5 W Am 5= &5 2
% 23} W, BWEA 59 048 ved B3 w8
A B2 Agstect.

QubA AR AT ARG IS 10% e,
10%-20%, 20% ¥ 1, SAFE 10% |9, 10% o4t
28] whet SYRE QAP RYI BUEE TARAS A
Astech A4y AzQl A%, AR AZX, d%k Pl
Aol GHFH AL FHAE TF) et B
AP RDS o] §3to] BARA Shoick. FHHF AR
o PH2E TE U2 A, 1 £F, Fd %, 8F
=
5

AAIEE o1%, 97 of, AT Y} BG of ¥ 5 WY

ot

B4 s, Jan dgdel g o $58 94 4% o
Y BAL BYEE TALLE o|§3 EALY st &
S5 03 A%l tet Yo EHLT ALY Hol

© EYHEE G RE S o]&sto] FARA SIAT

A o FFE FYoIRY AT BAS BRG]
we 5714 BEE PR} RYRE 0 2ALY R

2 AA)5ko] WAH](odds ratio, OR)Q} 95% A1 2] E7H95% con-
fidence interval, CI)}& AAFSIA T EAWME7] 5714 HE o] A
A AFERSe Gl wEt 42 EA A=A
Model 1 o} B7S 5HA] 9h9kom, Model 2= AR 4
He EASIGI old @A oo ERste] A4S T 4
T 4EE T2 HASHA] 2t Model 32 Model 29] 7|2t
AAFA P E 712 BT Zo]H, Model 4i= Model 3]
4F, FU9E, 5995, AAESAREE 7R AT A
o|tt. Model 5= Model 4°] ofUA] AHFF, EopAHAE A
L UEF AFF, Aolidf 3%, gdtes 435S 24
Zoltt. ojnff FAHFEC e £4S T S olvA
= Algjstar HAsHITE BE SAA 9 52 P < 0.05

T
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hu off rob off

RESULTS
1. ChAIRIO] Usts) S

AR QubE BHS F FUATF AR FHAE
FO& o] Table 19] AX|SHATY. & AR} 4= 13,0167
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(73 50.9%, ©4/3 49.1%)°] Aol L=l om, HA =}
o] AP 47.540]ct.

AT H7 o 7o} mQlef B8R E AT HE I
A EARS0t fou|gh WAE BYloh FHFTO] =2 A
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Table 4. Sugar intake and sugar intake rate by cancer types and sex
Sugar intake(g)

Sugar intake rate (%)

Sex Cancer site P-value” P-value®
Cancer Non-cancer Cancer Non-cancer
Total
All cancer 60.02 £2.02 58.85+0.52 0.556 13.42+0.30 12.62+0.08 0.007
Gastric cancer 59.46 £ 4.97 58.90+0.51 0909 13.26+0.72 12.65+0.08 0.392
Liver cancer 56.44 £ 8.06 58.90 +0.52 0.759 11.73+1.17 12.65+0.08 0.428
Colon cancer 55.82 £3.60 58.92+0.52 0.389 1157+0.59 12.66+0.08 0.065
Breast cancer” 58.29 £ 4.27 58.90 £ 0.52 0.885 15.39+0.89 12.64+0.08 0.002
Lung cancer 51.84+450 5891 +0.52 0.118 12.73+1.00 12.65+0.08 0.942
Thyroid cancer 58.57 +3.64 58.90+0.52 0926 13.11+0.56 12.65+0.08 0.408
Other cancers 59.57 +2.93 58.89 +0.52 0.818 12.98+0.55 12.65+0.08 0.542
Male
All cancer 60.25+2.49 61.64+0.73 0.579 11.89+0.38 11.43+0.11 0.228
Gastric cancer 6248 £ 6.50 61.58+0.72 0.889 1241+0.79 11.44+0.11 0.224
Liver cancer 60.66 +8.73 61.59 +0.72 0.915 1221+1.30 11.45+0.411 0.556
Colon cancer 53.69+4.81 61.65+0.73 0.102 10.21+0.74 11.46+0.11 0.094
Breast cancer 0.00£0.00 61.59+0.72 - 0.00+£0.00 11.45+0.11 -
Lung cancer 51.09+5.91 61.61+0.72 0.078 11.42+0.97 11.45+0.11 0.975
Thyroid cancer 74.57 £ 10.03 61.53+0.72 0.194 1237+121 11.44+0.11 0.445
Other cancers 58.08 £+ 3.58 61.65+0.73 0.326 12.07+0.65 11.44+0.11 0.336
Female
All cancer 59.85 +2.72 55.90 + 0.60 0.153 14.59+0.41 13.87+0.11 0.092
Gastric cancer 53.25+7.01 56.13+0.60 0.683 15.02+1.30 13.90+0.11 0.390
Liver cancer 38.05+6.49 56.12+0.60 0.006 9.68+0.93 1391+0.11 <0.001
Colon cancer 59.48 £+5.31 56.10 +0.60 0.526 13.90+0.93 13.90+0.11 0.997
Breast cancer 58.29 +4.27 56.09 + 0.60 0.608 15.39+0.89 13.88+0.11 0.095
Premenopausal breast cancer” 61.13 +12.17 56.52 +0.80 0.704 14.69+2.36 13.55+0.15 0.627
Postmenopausal breast cancer”  57.71 + 4.53 55.49 + 0.89 0.623 15.54+0.96 14.35+0.17 0.224
Cervical cancer 81.83 +19.50 55.98 + 0.60 0.186 16.58+2.11 13.89+0.11 0.203
Premenopausal cervical cancer” 84.53 + 11.50 56.48 + 0.80 0.015 1547 +1.32 13.55%0.15 0.148
Postmenopausal cervical cancer? 81.13 + 24.41 55.28 + 0.86 0.291 16.87+2.62 14.35+0.17 0.340
Lung cancer 53.16 £+6.55 56.12 +0.60 0.654 15.06+1.98 13.90+0.11 0.559
Thyroid cancer 54.89 £ 3.45 56.14 £ 0.60 0.719 13.28+0.60 13.92+0.11 0.291
Other cancers 63.14 +4.70 56.06 £ 0.60 0.129 1519+0.92 13.89+0.11 0.159
Mean + SE.

“Values were obtained using general linear model for continuous variables in complex sample survey data analysis.

Ivalues corresponding to female participants.

IMenopausal status: Assessed at the time of the survey, not at the time of diagnosis.
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Fig. 3. OR for sugar energy rate = 10% on premenopausal
cervical cancer.
OR, odds ratio; 95% Cl, 95% confidence interval.
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Fig. 4. OR for sugar intake on cervical cancer, premenopausal
cervical cancer and postmenopausal cervical cancer.
OR, odds ratio; 95% Cl, 95% confidence interval.
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Instructions for authors

1. GENERAL INFORMATION

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

2. AUTHORS’ QUALIFICATIONS

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

3. TYPES OF MANUSCRIPTS

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

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

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

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

4. RESEARCH AND PUBLICATION ETHICS

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

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

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

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

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

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

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

5. CONSIDERATION OF SEX/GENDER

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

« Sex and gender should be described separately and
correctly.

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

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

6. SUBMISSION

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

7. PEER REVIEW

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

8. MANUSCRIPT PREPARATION

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

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

search notes, and educational materials)

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

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

¢ The names and affiliations, positions of all authors

ii

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

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

<Example>

Youngok Kim", Jin-Sook Yoon®, Kil-dong Hong®, Na—ra Kim?
YProfessor, Department of Food and Nutrition, Dongduk
Women's University, Seoul, Korea

IProfessor, Department of Food and Nutrition, Keimyung Uni—
versity, Daegu, Korea

9Student, Graduate School of Education, Keimyung Universi—
ty, Daegu, Korea

YStudent, OO High School, Daegu, Korea

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

<Example>

Kil-dong Hong

"""" (address)

Tel: +82-2-749-0747

Fax: +82-2-749-0746
Email: kicn45@koscom.or.kr

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

<Example>
Kil-Dong Hong https://0rcid.org/*##x—sxxx—xxxk—xx#*
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¢ Funding
When there is no funding associated with the manu-
script, “None” should be stated.

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

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

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

o Ethics Statement
Authors should present an “Ethics statement” imme-

diately after the heading “Methods” In case of reviews,
research notes and educational materials, “Ethics state-
ment” should be presented after introduction section.

<Example>

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

<Example>

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

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

<Example>

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

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

« Conflict of Interest

<Example>

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

<Example>

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

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

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

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

<Example>

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

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

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

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

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

iii
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6)

7)

8)

iv

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

(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 [Intemet]. 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 [Intemet]. Ministry of Food and
Drug Safety; 2014 Nov 14 [updated 2014 Dec 11; cited 2015
Feb 11; Available from: http://www.mfds.go.kr/fm/article/view.
do?articleKey=1245&searchTitleFlag=1&boardKey=4&me—
nuKey=167&currentPageNo=1

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

9. PUBLICATION

Once the review process is completed, the manuscript
cannot undergo any modifications in their contents or
changes of the authors. PDF page proofs will be emailed
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Address: 904 Hyundai Hyel, 213-12, Saechang-ro, Yongsan-gu,

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

to the corresponding author and should be returned

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

Enactment Jan 21, 2008

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

I. GENERAL RULES

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

2. Purpose

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

1. ETHICS CODE FOR A RESEARCHER

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

4. Inclusion of Scientific Misconduct

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

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

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

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

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

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

6. Authorship

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

is based on the following four criteria.

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

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

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

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



7. Record of Published Work

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

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

8. Citation and Reference

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

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

9. Role and Ethics for a Journal Editor

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

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

10. Role and Ethics for a Reviewer

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

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

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

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

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

I1l. ESTABLISHEMENT AND OPERATION OF THE COMMITTEE

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

1. The establishment of the research ethics

2. The prevention and investigation on the scientific misconduct

3. Whistleblower protection and confidentiality

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

5. Restoration in the honor of the examinee

6. Other issues imposed by the chair of the Committee

https://kjcn.org viii



12. Organizing Principles of the Committee

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

13. Report and Receipt of the Scientific Misconduct

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

14. Authority for Verification and Recommendation of the Committee

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

15. Verification Process of the Committee

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

16. Assurance of Opportunity to Be Heard

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

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

18. Disciplinary Procedures and Content

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

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

Revised in October 15, 2024

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

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

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

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

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