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Abstract 
Background: Obesity and weight loss are associated with increased mortality. Understanding the association between weight change 
and mortality is critical and can help inform effective prevention and intervention strategies. Therefore, this study aimed to investi-
gate the association between weight change and mortality based on body mass index (BMI) intervals using data from a 12-year fol-
low-up survey in Korea. 
Methods: We used data from the Korean Longitudinal Study of Aging from 2006 to 2018. Individuals aged 45-69 years without a 
history of malignancy and chronic obstructive pulmonary disease at baseline were selected. Cox regression analysis was used to com-
pare mortality based on body mass index and weight change. 
Results: Compared with individuals with a body mass index of 20.0-25.0 kg/m2 and an increase in body weight of <5 kg, mortality 
was 3.8 times higher in the group with a body mass index of <20.0 kg/m2 and a weight loss of <5 kg, two times higher in the group 
with a body mass index of 20.0-25.0 kg/m2 and weight loss of >10 kg, and 4.3 times higher in the group with a body mass index of 
≥25.0 kg/m2 and weight gain of ≥10 kg. 
Conclusions: Weight loss in underweight or normal-weight individuals and weight gain in individuals with obesity increased the 
mortality rate compared with individuals with normal weight and less weight change. This suggests that body weight and the chang-
es in the weight of individuals are crucial, and weight loss in patients with underweight and weight gain in patients with obesity are 
closely related to increased mortality. 

Keywords: Body mass index, Mortality, Body weight changes, Obesity, Thinness

© 2024 The Korean Society for Health Promotion and Disease Prevention
  This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which permits 
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION 

Obesity is a chronic disease increasing worldwide, and its prev-
alence has doubled since 1980 in more than 70 countries and 
has continued to rise across other nations [1]. Obesity is a risk 
factor for other chronic diseases such as hypertension, diabetes, 
hyperlipidemia, cardiovascular disease, and various cancers [2-

4]. Therefore, many countries have emphasized the research on 
their obesity rates and implementing policies to reduce them.  

Currently, obesity is classified based on body mass index 
(BMI) (weight in kilograms divided by the square of height in 
meters). According to the World Health Organization (WHO), 
overweight in adults is defined as a BMI of ≥25 kg/m2 and obe-
sity as a BMI of ≥30.0 kg/m2 [5]. In contrast, overweight in the 
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adult population of the Asia-Pacific region is defined as a BMI 
of ≥23.0 kg/m2 and obesity as a BMI of ≥25.0 kg/m2 [6]. This 
lower categorization in the Asia-Pacific region is due to a higher 
prevalence of chronic diseases in individuals who are classified 
as overweight based on the WHO BMI definition. Additional-
ly, underweight is defined as a BMI of <18.5 kg/m2, and this is 
based on data indicating a slight increase in comorbidities in 
this BMI population [6]. Notably, criteria for obesity or under-
weight to date have been based on the presence of comorbidi-
ties. 

Studies examining the association between BMI and mortal-
ity have revealed different results. A meta-analysis reported the 
lowest mortality in individuals with a BMI of 27.0–27.9 kg/m2 
in Europe and America [7]. However, in Asia, the lowest mor-
tality rate was reported for individuals with a BMI of 23.0–24.9 
kg/m2 [8,9]. According to the Asian standards, a BMI between 
23.0 kg/m2 and 24.9 kg/m2 is considered overweight. The data, 
therefore, suggest that people who are overweight or obese are 
less likely to die than those of normal weight. 

Although the association between BMI and increased mortal-
ity risk is well established, intentional and unintentional weight 
loss and weight gain have been associated with higher mortality 
rates, thus indicating that weight change is related to mortali-
ty. In a meta-analysis of 26 prospective studies, unintentional 
weight loss was associated with higher mortality (risk ratio, 1.22; 
95% confidence interval, 1.09–1.37; P=0.001) [10]. In another 
meta-analysis, increased risk for all-cause mortality was 67% 
with weight loss, 21% with weight gain, and 53% with weight 
fluctuation among adults 60 years and older [11]. In a Korean 
study, weight loss hazard ratio (HR)= 1.68 (1.65–1.72) and 
weight gain HR=1.10 (1.07–1.13) were compared with stable 
weight [12]. 

The relationship between weight change and mortality has 
important implications for public health policy and clinical 
practice, and the effects of weight gain in underweight and 
weight loss in overweight on mortality are expected to be com-
plex. Understanding the association between weight change and 
mortality according to BMI intervals can help inform effective 
prevention and intervention strategies. Therefore, this study 
aimed to investigate the effect of weight change on mortality 
based on BMI intervals. 

METHODS 

We used the data from the Korean Longitudinal Study of Aging 

(KLoSA), which is a 12-year cohort survey that has been fol-
lowed up since 2006 to prepare for the aging population [13]. 
The survey was delivered to 10,254 individuals aged ≥45 years 
residing in areas of South Korea other than Jeju Island. This 
study was approved by the Institutional Review Board (IRB) of 
the Keimyung University (IRB No: 2021-08-115). This survey 
has been performed with the appropriate participants’ informed 
consent in compliance with the Helsinki Declaration. Data were 
collected through computer-assisted personal interviewing. In 
this method, the interviewer brings a laptop computer, reads the 
questions displayed on the computer screen to the participants, 
and then directly inputs their responses using the keyboard or 
mouse. In the survey, biological personal data, spouse informa-
tion, social information, family information, health and ecolog-
ical information, and medical insurance and labor information 
were recorded over 83 variables. In cases of death, the date and 
cause of death were investigated from the family members or 
acquaintances. The survey participants were followed up every 
2 years from 2006. The latest survey data published was after 
the seventh follow-up in 2018. 

We extracted data on death, BMI, medical history, exercise, 
smoking, and alcohol consumption from the KLoSA data for 
analysis. We selected individuals aged 45–69 years old with no 
history of malignancy and chronic obstructive pulmonary dis-
ease at the beginning of the study. 

Categorical variables were analyzed using the χ2 test and pre-
sented as frequencies and percentages. Continuous variables 
were analyzed using the independent t-test and presented as 
means and standard deviations. Cox regression analysis was 
used to compare mortality. Two-sided P<0.05 was considered 
statistically significant. All statistical analyses were performed 
using Statistical Package for the Social Sciences (SPSS) version 
23.0 software (IBM Corp.).  

RESULTS 

A total of 7,205 participants aged 45–69 years without a history 
of malignancy and chronic obstructive pulmonary disease in 
2006 were included. The average age of the sample was 57 years, 
with 3,244 male and 3,961 female. There were 167 underweight 
participants with a BMI of <18.5 kg/m2, 427 participants with 
a BMI of 18.5–19.9 kg/m2, 2,585 participants with a BMI of 
20.0–22.9 kg/m2, 2,249 participants with a BMI of 23.0–24.9 
kg/m2, 1,643 participants with a BMI of 25.0–29.9 kg/m2, and 
134 participants with a BMI ≥30.0 kg/m2. Among those with 
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a BMI of 18.5–19.9 kg/m2, the youngest participant was 56.0 
years old, whereas among those with a BMI <18.5 kg/m2, the 
oldest participant was 58.8 years old. The rates of hypertension, 
diabetes, and heart disease were highest in individuals with a 
BMI of ≥30.0 kg/m2, and cerebrovascular disease accounted for 
the highest proportions in those with a BMI of <18.5 kg/m2. 
The proportion of individuals who exercised regularly was the 
highest among the BMI of 25.0–29.9 kg/m2 group. The smoking 
rate was the highest among those with a BMI of <18.5 kg/m2, 
and the drinking rate was the highest among those with a BMI 
of 23.0–24.9 kg/m2 (Table 1). 

A total of 830 individuals died during the follow-up period 
through to 2018. Compared with the participants with a BMI of 
23.0–24.9 kg/m2, mortality was 1.9 times higher for individuals 
with a BMI of <18.5 kg/m2 and 1.5 times higher for those with 
a BMI of 18.5–19.9 kg/m2 (Table 2). Mortality was 1.9 times 

higher in the group with a weight loss of >10 kg during the first 
2 years than in the group with a weight gain of <5 kg. Addition-
ally, mortality was 1.5 times higher in the group with a weight 
loss of 5.1–10 kg in the first 2 years than in the group with a 
weight gain <5 kg (Table 3). 

The HR according to BMI interval was highest in the group 
with a BMI of <18.5 kg/m2 and lowest in the group with a BMI of 
23.0–24.9 kg/m2 (Fig. 1). Compared with the group with a BMI of 
20.0–25.0 kg/m2 and an increase in body weight of <5 kg, mortal-
ity was 3.8 times higher in the group with a BMI of <20.0 kg/m2 
and a weight loss of >5 kg and 1.7 times higher in the group with 
a BMI of <20.0 kg/m2 and weight loss of 0.1–5.0 kg. Mortality 
was two times higher in the group with a BMI of 20.0–25.0 kg/
m2 and weight loss of >10 kg and 1.5 times higher in the group 
with a BMI of 20.0–25.0 kg/m2 and weight loss of 5.1–10.0 kg 
compared with the group with a BMI of 20.0–25.0 kg/m2 and 

Table 1. General characteristics

Variable
BMI range (kg/m2)

P-value≤18.4  
(n=167)

18.5–19.9  
(n=427)

20.0–22.9 
(n=2,585)

23.0–24.9 
(n=2,249)

25.0–29.9 
(n=1,643)

≥30.0  
(n=134)

Age (yr) 58.8±7.83 56.0±8.12 56.1±7.52 56.5±7.41 56.7±7.02 57.9±7.54 <0.001a

Sex <0.001b

  Male 58 (34.7) 161 (37.7) 1,142 (44.2) 1,106 (49.2) 744 (45.3) 33 (24.6)
  Female 109 (65.3) 266 (62.3) 1,443 (55.8) 1,143 (50.8) 899 (54.7) 101 (75.4)
MMSE 25.1±5.66 26.9±3.71 26.9±3.77 27.2±3.44 26.8±3.71 25.7±4.37 <0.001
Hypertension 22 (13.2) 49 (11.5) 425 (16.4) 525 (23.3) 526 (32.0) 78 (58.2) <0.001b

Diabetes 19 (11.4) 24 (5.6) 214 (8.3) 231 (10.3) 221 (13.5) 38 (28.4) <0.001b

Liver disease 1 (0.6) 7 (1.6) 44 (1.7) 25 (1.1) 39 (2.4) 3 (2.2) 0.056b

Cardiac disease 6 (3.6) 10 (2.3) 69 (2.7) 82 (3.6) 74 (4.5) 9 (6.7) 0.006b

Cerebrovascular disease 9 (5.4) 8 (1.9) 52 (2.0) 48 (2.1) 53 (3.2) 3 (2.2) 0.111b

Regular exercise 50 (29.9) 149 (34.9) 1,064 (41.2) 970 (43.1) 764 (46.5) 44 (32.8) <0.001b

Current smoker 46 (27.5) 103 (24.1) 572 (22.1) 483 (21.5) 334 (20.3) 16 (11.9) 0.013b

Alcohol consumption 58 (34.7) 171 (40.0) 1,071 (41.4) 1,003 (44.6) 712 (43.3) 41 (30.6) 0.002b

Values are presented as mean±standard deviation or number (%).
BMI, body mass index; MMSE, mini-mental state examination.
aAnalyzed using analysis of variance; bAnalyzed using the chi-square test.

Table 2. Cox regression analysis for mortality according to BMI (12 years follow-up)

BMI (kg/m2)
Model 1 Model 2

Risk ratio P-value Risk ratio P-value
≤18.4 1.910 (1.313–2.777) 0.001 1.631 (1.116–2.384) 0.012 
18.5–19.9 1.534 (1.166–2.019) 0.002 1.582 (1.199–2.088) 0.001 
20.0–22.9 1.121 (0.946–1.329) 0.187 1.156 (0.974–1.372) 0.097
23.0–24.9a 1.000 - 1.000 -
25.0–29.9 1.028 (0.846–1.249) 0.781 0.996 (0.819–1.212) 0.970
≥30.0 1.182 (0.712–1.962) 0.517 1.072 (0.643–1.787) 0.791

Values are presented as hazard ratio (95% confidence interval).
BMI, body mass index; Model 1, raw data; Model 2, adjusted by age, sex, hypertension, diabetes, liver disease, cardiac disease, cerebrovascular disease, 
regular exercise, current smoker, alcohol drink.
aReference.
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Table 3. Cox regression analysis for mortality according to weight 
change for first 2 years (10 years follow-up)
Weight change Risk ratio P-value
>10.0 kg loss 1.859 (1.292–2.673) 0.001
–5.1 to –10.0 kg 1.495 (1.131–1.977) 0.005
–0.1 to –5.0 kg 1.059 (0.870–1.290) 0.565
+0 to 4.9 kga 1.000 - 
+5.0 to 9.9 kg 1.145 (0.778–1.685) 0.491
≥10.0 kg gain 1.228 (0.627–2.406) 0.549

Values are presented as hazard ratio (95% confidence interval).
aReference.
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Fig. 1. Cumulative survival rate by Cox regression analysis (raw 
data).
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index. *Data with a P-value less than 0.05. aReference of hazard ratio. 

an increase in weight of <5 kg. Mortality was 4.3 times higher in 
the group with a BMI of ≥25.0 kg/m2 and weight gain of ≥10 kg 
compared with the group with a BMI of 20.0–25.0 kg/m2 and an 
increase in body weight of <5 kg (Fig. 2). 

DISCUSSION 

In our study, the BMI range with the lowest comorbidity was 
18.5 to 19.9 kg/m2. This is consistent with the existing data [6]. 
In the normal BMI group, the prevalence of comorbidities was 
the lowest, with comorbidities increasing with a decrease or in-
crease in BMI. However, the overweight group (according to the 
Asian-Pacific WHO classification; BMI, 23.0–24.9 kg/m2) had 

the lowest mortality, with mortality increasing with a decrease 
or increase in BMI. This result is consistent with results in other 
studies conducted on other races in Asia. In a Japanese cohort 



Korean J Health Promot 2024;24(4):143-149

147https://doi.org/10.15384/kjhp.2024.00108

study conducted from 1990 to 1999, individuals with a BMI of 
23.0–24.9 kg/m2 had the lowest mortality [9], which is also con-
sistent with a prospective study in China, wherein the mortality 
was lowest among individuals with a BMI of 21.0–23.5 kg/m2 
[14]. 

Within the normal BMI range, the mortality in the group 
with a BMI of 18.5–19.9 kg/m2 was 1.5 times higher than that 
in the group with a BMI of 23.0–24.9 kg/m2. This suggests that 
attention should be paid to the high mortality in people with 
extreme BMIs and people with normal BMI of <20.0 kg/m2. 

In addition, we investigated the relationship between body 
weight change in 2 years and mortality over a 10-year follow-up 
as a post-hoc analysis to determine how changes in body weight 
affect mortality. The mortality increased more with weight loss 
than with weight gain. Mortality was 1.5 times higher in the 
group in which individuals lost 5.1–10.0 kg compared with the 
group in which individuals gained 0–5 kg. Mortality was also 
increased by 1.9 times in the group in which individuals lost 
≥10 kg. This suggests that weight loss and being underweight 
are risk factors for death. To better understand these results, 
we divided BMI into three groups and then investigated the 
relationship between weight change and mortality in each BMI 
group (Fig. 2). In the group with a BMI of <20.0 kg/m2, a sta-
tistically significant increase was observed in the mortality rate 
of all the individuals who lost weight. In the group with a BMI 
of ≥25.0 kg/m2, the mortality rate was increased in individuals 
who gained ≥10 kg. In the group with a BMI of 20.0–25.0 kg/
m2, mortality was increased in those who lost ≥5.1 kg. These 
results suggest that, in Asian populations, weight loss increases 
the risk of death in individuals with a BMI <25.0 kg/m2, and 
weight gain increases the risk of mortality in those with a BMI 
≥25 kg/m2. 

In general, weight decreases with increasing age in older 
adults [15]. Previous studies have shown that weight loss in 
older adults is associated with cancer, chronic disease, thyroid 
disease, gastrointestinal disease, and mental illness, which are 
associated with increased mortality [16,17]. Additionally, low 
BMI and weight loss are closely associated with sarcopenia, 
which is further associated with mortality [18-22]. After mid-
dle age, weight loss can cause loss of muscle mass, which may 
increase mortality [23]. People within the normal range of BMI 
are usually not advised to change their weight. In underweight 
individuals, the mortality rate increased with either a decrease 
or increase in weight, and the mortality rate exhibited an in-
creasing trend, although this was not statistically significant. 

These results may differ depending on whether there is an actu-
al muscle mass increase or only a fat increase upon weight gain. 
Further research is needed to determine the effects of weight 
gain with increasing muscle mass on mortality in underweight 
individuals. 

In our study, individuals with a BMI of ≥25.0 kg/m2 exhibit-
ed a high mortality rate, but it was not statistically significant. 
However, excessive weight gain in the group with high BMI 
increased their mortality rate. These results are consistent with 
those of other studies involving Asians, implying that excessive 
weight gain in patients with obesity should be avoided [12,24]. 

The present study has some limitations. First, death data from 
the KLoSA was based on the memory of close family members 
and relatives; therefore, the date of death may not be accurate. 
Additionally, we cannot distinguish whether weight loss was 
intentional or unintentional. Notably, unintentional weight loss 
can be more dangerous than intentional weight loss [25]. More-
over, there are many diseases that can cause sarcopenia, includ-
ing heart failure, tuberculosis, and thyroid disease, but our data 
did not include data on these conditions, so we were unable to 
control for confounding by these diseases. Therefore, further 
research is necessary to prove this hypothesis. 

Despite these limitations, this study had strengths. KLoSA is 
a nation-wide dataset of 10,254 individuals aged ≥45 years, and 
this data was long-term, tracked for 12 years (2006–2018), thus 
providing credibility to the long-term effects of weight change 
on mortality. 

Conclusion 
This study revealed that weight loss in underweight individuals 
or those with normal weight and weight gain in overweight 
individuals increased their risk of mortality compared with 
individuals with normal weight and less weight change. This 
suggests that, in addition to body weight, changes in the weight 
of an individual are crucial, and weight loss in underweight 
patients or weight gain in patients with obesity are closely relat-
ed to increased mortality. Obesity remains an important issue 
for community health. Paying increased attention to low body 
weight and weight loss among individuals is imperative to en-
hance healthcare in local communities. 

ORCID 

DaHye CHO, https://orcid.org/0009-0007-8776-4853
Jae Hyuck LEE, https://orcid.org/0000-0003-1353-5795



148 https://doi.org/10.15384/kjhp.2024.00108

DaHye CHO, et al.  Weight Change and All Cause Mortality

Seung Wan HONG, https://orcid.org/0000-0003-0043-3191 
Young Sung SUH, https://orcid.org/0000-0001-7677-2881 
Dae Hyun KIM, https://orcid.org/0000-0002-7313-2384 

AUTHOR CONTRIBUTIONS 

Dr. Seung Wan HONG had full access to all of the data in the 
study and takes responsibility for the integrity of the data and 
the accuracy of the data analysis. All authors reviewed this 
manuscript and agreed to individual contributions.  

Conceptualization: SWH. Data curation: SWH. Formal anal-
ysis: SWH. Funding acquisition: SWH. Investigation: SWH. 
Methodology: SWH. Project administration: SWH. Resources: 
SWH. Supervision: JHL. Writing–original draft: DHC. Writing–
review & editing: JHL, SWH, YSS, and DHK. 

CONFLICTS OF INTEREST 

No existing or potential conflict of interest relevant to this arti-
cle was reported. 

FUNDING 

None. 

DATA AVAILABILITY 

The data presented in this study are available upon reasonable 
request from the corresponding author. 

REFERENCES 

1. GBD 2015 Obesity Collaborators. Health effects of overweight 
and obesity in 195 countries over 25 years. N Engl J Med 2017; 
377(1):13-27. 

2. Emerging Risk Factors Collaboration. Separate and combined 
associations of body-mass index and abdominal adiposity with 
cardiovascular disease: collaborative analysis of 58 prospective 
studies. Lancet 2011;377(9771):1085-95. 

3. Lauby-Secretan B, Scoccianti C, Loomis D, Grosse Y, Bianchini 
F, Straif K; International Agency for Research on Cancer Hand-
book Working Group. Body fatness and cancer: viewpoint of the 
IARC Working Group. N Engl J Med 2016;375(8):794-8. 

4. Singh GM, Danaei G, Farzadfar F, Stevens GA, Woodward M, 
Wormser D, et al. The age-specific quantitative effects of met-

abolic risk factors on cardiovascular diseases and diabetes: a 
pooled analysis. PLoS One 2013;8(7):e65174. 

5. World Health Organization Consultation on Obesity. Obesity: 
preventing and managing the global epidemic: report of a WHO 
consultation. World Health Organization; 2000. 

6. World Health Organization. Regional Office for the Western 
Pacific. The Asia-Pacific perspective: redefining obesity and its 
treatment. Health Communications Australia; 2000. 

7. Winter JE, MacInnis RJ, Wattanapenpaiboon N, Nowson CA. 
BMI and all-cause mortality in older adults: a meta-analysis. Am 
J Clin Nutr 2014;99(4):875-90. 

8. Jee SH, Sull JW, Park J, Lee SY, Ohrr H, Guallar E, et al. Body-
mass index and mortality in Korean men and women. N Engl J 
Med 2006;355(8):779-87. 

9. Tsugane S, Sasaki S, Tsubono Y. Under- and overweight impact 
on mortality among middle-aged Japanese men and women: a 
10-y follow-up of JPHC study cohort I. Int J Obes Relat Metab 
Disord 2002;26(4):529-37. 

10. Harrington M, Gibson S, Cottrell RC. A review and meta-anal-
ysis of the effect of weight loss on all-cause mortality risk. Nutr 
Res Rev 2009;22(1):93-108. 

11. Cheng FW, Gao X, Jensen GL. Weight change and all-cause mor-
tality in older adults: a meta-analysis. J Nutr Gerontol Geriatr 
2015;34(4):343-68. 

12. Son KY, Kwon H, Park JH, Joh HK, Hwang SE, Cho SH, et al. 
Association between weight change over a period of 4 years and 
mortality in Korean older adults. Geriatr Gerontol Int 2020; 
20(5):474-81. 

13. Korean Longitudinal Study of Aging (KLoSA). About KLoSA 
[Internet]. Korea Employment Information Service; 2018 [cited 
Sep 17, 2021]. Available from: https://survey.keis.or.kr/eng/klo-
sa/klosa01.jsp 

14. Yuan JM, Ross RK, Gao YT, Yu MC. Body weight and mortali-
ty: a prospective evaluation in a cohort of middle-aged men in 
Shanghai, China. Int J Epidemiol 1998;27(5):824-32. 

15. Seidell JC, Visscher TL. Body weight and weight change and 
their health implications for the elderly. Eur J Clin Nutr 2000;54 
Suppl 3:S33-9. 

16. Gaddey HL, Holder K. Unintentional weight loss in older adults. 
Am Fam Physician 2014;89(9):718-22. 

17. McMinn J, Steel C, Bowman A. Investigation and management of 
unintentional weight loss in older adults. BMJ 2011;342:d1732. 

18. Fukuoka Y, Narita T, Fujita H, Morii T, Sato T, Sassa MH, et al. 
Importance of physical evaluation using skeletal muscle mass 
index and body fat percentage to prevent sarcopenia in elderly 

https://orcid.org/0000-0003-0043-3191
https://orcid.org/0000-0001-7677-2881
https://orcid.org/0000-0002-7313-2384
https://doi.org/10.1056/nejmoa1614362
https://doi.org/10.1056/nejmoa1614362
https://doi.org/10.1056/nejmoa1614362
https://doi.org/10.1016/s0140-6736(11)60105-0
https://doi.org/10.1016/s0140-6736(11)60105-0
https://doi.org/10.1016/s0140-6736(11)60105-0
https://doi.org/10.1016/s0140-6736(11)60105-0
https://doi.org/10.1056/nejmsr1606602
https://doi.org/10.1056/nejmsr1606602
https://doi.org/10.1056/nejmsr1606602
https://doi.org/10.1056/nejmsr1606602
https://doi.org/10.1371/journal.pone.0065174
https://doi.org/10.1371/journal.pone.0065174
https://doi.org/10.1371/journal.pone.0065174
https://doi.org/10.1371/journal.pone.0065174
https://doi.org/10.3945/ajcn.113.068122
https://doi.org/10.3945/ajcn.113.068122
https://doi.org/10.3945/ajcn.113.068122
https://doi.org/10.1056/nejmoa054017
https://doi.org/10.1056/nejmoa054017
https://doi.org/10.1056/nejmoa054017
https://doi.org/10.1038/sj.ijo.0801961
https://doi.org/10.1038/sj.ijo.0801961
https://doi.org/10.1038/sj.ijo.0801961
https://doi.org/10.1038/sj.ijo.0801961
https://doi.org/10.1017/s0954422409990035
https://doi.org/10.1017/s0954422409990035
https://doi.org/10.1017/s0954422409990035
https://doi.org/10.1080/21551197.2015.1090362
https://doi.org/10.1080/21551197.2015.1090362
https://doi.org/10.1080/21551197.2015.1090362
https://doi.org/10.1111/ggi.13908
https://doi.org/10.1111/ggi.13908
https://doi.org/10.1111/ggi.13908
https://doi.org/10.1111/ggi.13908
https://survey.keis.or.kr/eng/klosa/klosa01.jsp
https://survey.keis.or.kr/eng/klosa/klosa01.jsp
https://doi.org/10.1093/ije/27.5.824
https://doi.org/10.1093/ije/27.5.824
https://doi.org/10.1093/ije/27.5.824
https://doi.org/10.1038/sj.ejcn.1601023
https://doi.org/10.1038/sj.ejcn.1601023
https://doi.org/10.1038/sj.ejcn.1601023
https://www.aafp.org/pubs/afp/issues/2014/0501/p718.html
https://www.aafp.org/pubs/afp/issues/2014/0501/p718.html
https://doi.org/10.1136/bmj.d1732
https://doi.org/10.1136/bmj.d1732
https://doi.org/10.1111/jdi.12908
https://doi.org/10.1111/jdi.12908
https://doi.org/10.1111/jdi.12908


Korean J Health Promot 2024;24(4):143-149

149https://doi.org/10.15384/kjhp.2024.00108

Japanese diabetes patients. J Diabetes Investig 2019;10(2):322-
30. 

19. Brown JC, Harhay MO, Harhay MN. Sarcopenia and mortality 
among a population-based sample of community-dwelling older 
adults. J Cachexia Sarcopenia Muscle 2016;7(3):290-8. 

20. Landi F, Liperoti R, Fusco D, Mastropaolo S, Quattrociocchi D, 
Proia A, et al. Sarcopenia and mortality among older nursing 
home residents. J Am Med Dir Assoc 2012;13(2):121-6.  

21. Ryan AM, Prado CM, Sullivan ES, Power DG, Daly LE. Effects of 
weight loss and sarcopenia on response to chemotherapy, quality 
of life, and survival. Nutrition 2019;67-68:110539.  

22. Atkins JL, Whincup PH, Morris RW, Lennon LT, Papacosta O, 
Wannamethee SG. Sarcopenic obesity and risk of cardiovascular 

disease and mortality: a population-based cohort study of older 
men. J Am Geriatr Soc 2014;62(2):253-60.  

23. Newman AB, Lee JS, Visser M, Goodpaster BH, Kritchevsky 
SB, Tylavsky FA, et al. Weight change and the conservation of 
lean mass in old age: the Health, Aging and Body Composition 
Study. Am J Clin Nutr 2005;82(4):872-8.  

24. Myrskylä M, Chang VW. Weight change, initial BMI, and mor-
tality among middle- and older-aged adults. Epidemiology 
2009;20(6):840-8. 

25. Wannamethee SG, Shaper AG, Lennon L. Reasons for intention-
al weight loss, unintentional weight loss, and mortality in older 
men. Arch Intern Med 2005;165(9):1035-40.  

https://doi.org/10.1111/jdi.12908
https://doi.org/10.1111/jdi.12908
https://doi.org/10.1002/jcsm.12073
https://doi.org/10.1002/jcsm.12073
https://doi.org/10.1002/jcsm.12073
https://doi.org/10.1016/j.jamda.2011.07.004
https://doi.org/10.1016/j.jamda.2011.07.004
https://doi.org/10.1016/j.jamda.2011.07.004
https://doi.org/10.1016/j.nut.2019.06.020
https://doi.org/10.1016/j.nut.2019.06.020
https://doi.org/10.1016/j.nut.2019.06.020
https://doi.org/10.1111/jgs.12652
https://doi.org/10.1111/jgs.12652
https://doi.org/10.1111/jgs.12652
https://doi.org/10.1111/jgs.12652
https://doi.org/10.1093/ajcn/82.4.872
https://doi.org/10.1093/ajcn/82.4.872
https://doi.org/10.1093/ajcn/82.4.872
https://doi.org/10.1093/ajcn/82.4.872
https://doi.org/10.1097/ede.0b013e3181b5f520
https://doi.org/10.1097/ede.0b013e3181b5f520
https://doi.org/10.1097/ede.0b013e3181b5f520
https://doi.org/10.1001/archinte.165.9.1035
https://doi.org/10.1001/archinte.165.9.1035
https://doi.org/10.1001/archinte.165.9.1035


© 2024 The Korean Society for Health Promotion and Disease Prevention
  This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which permits 
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION 

Excessive sugar intake has become a significant global public 
health issue. Epidemiological studies have shown strong associ-
ations between high sugar consumption and increased risks for 
various chronic diseases. For example, a meta-analysis reported 
that consuming 250 mL of sugar-sweetened beverages daily in-
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Abstract 
Background: Excessive sugar intake is a major global health concern, linked to elevated risks of obesity and various chronic diseases. 
Taste perception significantly influences dietary behaviors, yet the relationship between salty taste perception and sugar consumption 
remains underexplored. This study examines whether salty taste perception affects dietary behaviors related to sugar intake. 
Methods: A total of 139 adults (35 males and 104 females) aged 19 and older participated. Salty taste recognition thresholds and 
preferences were evaluated using sensory tests involving salt solutions and soup samples with varying salt concentrations. Sugar-re-
lated dietary behaviors were assessed through a 10-item questionnaire survey and a semiquantitative food frequency questionnaire 
consisted of 18 sweet-tasting foods. 
Results: Younger adults displayed higher sugar-related dietary scores and consumed sweet-tasting foods more frequently than mid-
dle-aged participants. While salty taste recognition thresholds showed no significant association, salty taste preferences were posi-
tively correlated with sugar-related dietary behaviors. Participants with a stronger salty taste preference exhibited a greater tendency 
to consume sweetened foods and beverages and preferred sugar-rich foods such as jelly, cakes, and ice cream. These correlations re-
mained significant after adjusting for sex and age, emphasizing the link between salty taste preference and total sugar intake. Male 
participants consumed sugar-sweetened beverages and sweet dishes, such as bulgogi, more often than females, though no sex differ-
ences were found in overall sugar-related dietary scores. 
Conclusions: These findings highlight a close relationship between salty and sweet taste preferences, suggesting that individuals who 
prefer salty tastes may be more likely to increase their sugar intake. Understanding this interaction can help develop strategies to ad-
dress excessive sugar consumption and its associated health risks. 

Keywords: Taste perception, Salty taste, Dietary sugars, Adult

creases the risk of obesity by 12%, type 2 diabetes by 19%, and 
hypertension by 10% [1]. Additionally, a large prospective study 
involving a French cohort demonstrated a positive association 
between sugary drink consumption and the incidence of both 
breast cancer and overall cancer [2]. Moreover, higher intake of 
added sugars has been linked to an increased risk of all-cause 
mortality [3]. The metabolic effects of simple sugars, particular-
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ly fructose, further underline the health risks of excessive sugar 
consumption. Fructose is rapidly absorbed and metabolized, 
leading to metabolic disturbances such as insulin resistance, en-
hanced lipogenesis, and systemic inflammation [4]. 

Despite the well-documented health risks, sugar consump-
tion has continued to rise in recent years. According to results 
from the recent Korea National Health and Nutrition Examina-
tion Survey (KNHANES), the average daily sugar intake among 
Korean adults was 58.0 g [5], exceeding the World Health Or-
ganization’s recommendation of limiting sugar to less than 10% 
of daily caloric intake. Processed foods, particularly beverages, 
are the primary contributors to this increased intake, serving as 
major sources of added sugars [6]. Additionally, hidden sugars 
in processed foods such as bread, snacks, ice cream, and salad 
dressings further exacerbate daily sugar consumption. The on-
going rise in sugar intake and the negative health effects linked 
to high sugar consumption highlight the urgent need for effec-
tive strategies to reduce sugar consumption. 

Taste perception plays an important role in one’s dietary hab-
its and nutrient intake. For example, sensitivity to bitter taste 
is often associated with the avoidance of cruciferous vegetables 
and lower consumption of antioxidant nutrients [7]. Further, it 
was shown that differences in sensitivity to the bitter taste was 
associated with preferences for sucrose and sweet-tasting foods 
and beverages in children [8], indicating perceptions of differ-
ent tastes can interact each other. Additionally, genetic varia-
tions in the T1R2/T1R3 receptors, which are responsible for the 
sweet taste, have been shown to affect sensitivity to both fat and 
sweet tastes, as well as obesity in Indians [9]. Little is known, 
however, whether there is an interaction between preferences 
for the salty taste and the sweet taste. 

Previous studies on factors influencing sugar intake have pri-
marily focused on children and adolescents [10,11]. However, 
as obesity rates rise and processed foods become more preva-
lent, sugar consumption and its related health risks have gained 
significant importance for adults. In this study, we aimed to 
examine dietary behaviors associated with sugar intake among 
adults aged 20 and older. We also explored the relationship be-
tween these dietary behaviors and the perception of salty taste. 

METHODS 

Study participants 
This study was conducted among students and staff members 
of Kyung Hee University in Seoul, Korea, who provided written 

informed consent after receiving a detailed explanation of the 
study’s purpose, objectives, and procedures. Participants who 
had consumed alcohol within 24 hours prior to the sensory 
evaluation, as well as those who were pregnant or lactating, 
were excluded from the study. A total of 139 adults (35 males 
and 104 females) aged 19 years or older were included in the 
final analysis. Salty taste recognition thresholds and preferences 
were assessed through sensory evaluation. Dietary behaviors 
related to sugar consumption and the frequency of sweet-tast-
ing food intake were collected using a survey questionnaire and 
a semiquantitative food frequency questionnaire, respectively. 
Anthropometric data were also recorded. The study protocol 
was approved by the Institutional Review Board (IRB) of Kyung 
Hee University (IRB No. KHSIRB-17-032(RA)). 

Sensory evaluation 
The salty taste recognition threshold was measured using a 
modified staircase method [12]. Twelve salt test solutions with 
concentrations ranging from 0.0045% to 0.3% were prepared 
and presented to participants in ascending order. If a partici-
pant detected a salty taste in two consecutive samples, the lower 
concentration of the two samples was recorded as the recogni-
tion threshold. 

To assess salty taste preference, participants were asked to 
choose their preferred salt concentration in a clear soup made 
with soybean sprouts. Five soup samples were prepared with salt 
concentrations of 0.08%, 0.16%, 0.32%, 0.63%, and 1.25% [13]. 
The samples were presented in random order, and participants 
selected their preferred concentration after tasting each sample 
for approximately 10 seconds. All participants were instructed 
to abstain from alcohol for 24 hours and to avoid consuming 
food or brushing their teeth for at least 2 hours before the sen-
sory evaluation. 

Dietary assessment 
Dietary behaviors related to sugar consumption were evaluated 
using a questionnaire comprising 10 items, based on Lee [14]. 
Participants responded on a 5-point Likert scale ranging from 
1 (strongly disagree) to 5 (strongly agree). Higher scores indi-
cated a stronger tendency toward sweet eating behaviors. One 
question, ‘I check the nutrition label for sugar content when I 
buy processed foods’, was reverse-coded before calculating total 
scores. The maximum possible score was 50. 

The frequency of sweet-tasting food consumption was as-
sessed using a semiquantitative food frequency questionnaire 
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developed based on a previous studies [14,15]. The question-
naire included 18 sweet-tasting foods categorized into six food 
groups. Participants recalled their weekly consumption fre-
quency for each food over the past year, with frequency catego-
ries ranging from 0 (never) to 7 (seven times per week). 

General and anthropometric characteristics 
Anthropometric measurements, including height and weight, 
were obtained by trained staff. Body mass index (BMI) was 
calculated as weight (kg) divided by height squared (m2), with 
a BMI range of 18.5 to 23.0 kg/m2 classified as normal. Gen-
eral characteristics such as age, sex, alcohol consumption, and 
smoking status were collected via a survey questionnaire. Par-
ticipants were divided into young adults (20–29 years) and mid-
dle-aged adults (30–69 years) based on their age. 

Statistical analysis 
Continuous variables were presented as mean±standard devia-
tion, while categorical variables were expressed as number (%). 
Differences in salty taste thresholds, preferences, and dietary 
behaviors by sex or age were analyzed using the Student’s t-test or 
χ2-test. Partial correlation analysis, adjusted for sex and age, was 
used to assess associations between salty taste thresholds and 
preferences, sugar-related dietary behaviors, and sweet-tasting 

food intake. Statistical analyses were performed using R Statis-
tical Software (ver. 4.4.1; R Foundation for Statistical Comput-
ing), with a P-value <0.05 considered statistically significant. 

RESULTS 

General characteristics of the study participants are shown in 
Table 1. Among the 139 study participants, 55.4% were in their 
20s, with a mean age of 35.6 years. Male participants comprised 
25% of the total study participants, and there was no significant 
difference in mean age between the sexes. The mean BMI was 
23.0 kg/m2, and 47.5% of participants were within the normal 
weight range. Additionally, 7.2% of participants were current 
smokers, and 26.6% reported consuming alcohol at least once 
a week. The mean salty taste recognition thresholds for males 
and females were 0.11% and 0.10%, respectively; however, the 
difference between sexes was not statistically significant (Table 
1). 

The salty taste preferences of the study participants, stratified 
by sex and age groups, are shown in Table 2. Among the five 
different salt concentrations of bean sprout soup, 0.32% was 
the most preferred concentration in both sexes (48.6% in males 
and 46.2% in females), followed by 0.63% (20.0% in males and 
31.7% in females). No statistically significant difference in salty 

Table 1. General characteristics and salty taste threshold of the study participants
Variable Total (n=139) Male (n=35) Female (n=104) t or χ2 (P-value)
Age (yr) 35.6±15.1 38.3±14.6 34.6±15.4 1.276 (0.207)
Height (cm) 163.5±7.7 172.9±5.3 160.3±5.5 11.990 (<0.001)
Weight (kg) 61.7±12.9 75.8±12.3 56.9±9.1 8.363 (<0.001)
Body mass index (kg/m2) 23.0±4.0 25.4±4.0 22.2±3.7 4.120 (<0.001)
Drinking, yesa 37 (26.6) 16 (45.7) 21 (20.2) 9.149 (0.027)
Smoking, yes  10 (7.2) 9 (25.7) 1 (1.0) 20.467 (<0.001)
Salty taste threshold (%) 0.10±0.07 0.11±0.07 0.10±0.07 0.891 (0.375)
Salty taste preference (%) 0.40±0.25 0.35±0.24 0.42±0.25 –1.357 (0.177)

Values are presented as mean±standard deviation or number (%). P-values were calculated using Student’s t-test or χ2-test for differences between male 
and female.
aAt least once a week.

Table 2. Salty taste preference of the study participants by sex and age groups

Salt concentration (%) Total (n=139)
Sex

χ2 (P-value)
Age groupsa

χ2 (P-value)
Male (n=35) Female (n=104) Young adult (n=77) Middle-aged (n=62)

0.08 12 (8.6) 4 (11.4) 8 (7.7) 2.703 (0.609) 5 (6.5) 7 (11.3) 11.274 (0.024)
0.16 17 (12.2) 6 (17.1) 11 (10.6) 5 (6.5) 12 (19.4)
0.32 65 (46.8) 17 (48.6) 48 (46.2) 41 (53.2) 24 (38.7)
0.63 40 (28.8) 7 (20.0) 33 (31.7) 21 (27.3) 19 (30.6)
1.25 5 (3.6) 1 (2.9) 4 (3.8) 5 (6.5) 0 (0.0)

Values are presented as number (%). P-values were calculated using χ2-test for differences by sex or age groups.
aYoung adults: 20–29 years; Middle-aged adults: 30–69 years.
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taste preference was observed between the sexes. However, a 
significant difference in salty taste preference was observed 
between age groups. Specifically, 53.2% of participants in the 
young adult group preferred the soup with a salt concentration 
of 0.32%, compared to 38.7% of participants in the middle-aged 
group. Additionally, 19.4% of participants in the middle-aged 
group preferred the soup with a salt concentration of 0.16%, 
whereas only 6.5% of participants in the young adult group 
showed a preference for this concentration.  

We evaluated participants’ dietary behaviors concerning sug-
ar consumption using a 10-item questionnaire, with each item 
rated on a 5-point Likert scale. The results showed no signifi-
cant differences in total scores (the sum of all 10 items) between 
the sexes (Table 3). However, significant differences were found 
for two specific items: ‘I eat sweeter bread like red bean bread, 
cream bread, etc. than white bread’, and ‘I drink fruit juice more 
often than fresh fruit’ (P<0.05). In contrast, notable differences 
were evident across age groups. The total dietary behavior scores 
related to sugar consumption were significantly higher in the 
young adult group compared to the middle-aged group (24.70 
vs. 20.60, respectively, P<0.001). Furthermore, scores for eight 
out of the 10 items were significantly higher in the young adult 
group than in the middle-aged group, highlighting age-related 
differences in dietary behaviors regarding sugar consumption. 

Next, the consumption frequency of sweet-tasting foods was 
evaluated using a semiquantitative food frequency question-
naire (Table 4). Male participants reported consuming sug-
ar-sweetened beverages—such as carbonated drinks, fruit juices/

fruit-flavored juices, and sports drinks—more frequently than 
female participants. For example, the frequency of carbonated 
drinks consumption among males was approximately twice that 
of females (1.89 times/wk vs. 0.95 times/wk, respectively). Sim-
ilarly, males consumed sports drinks nearly three times more 
often than females (0.86 times/wk vs. 0.28 times/wk, respective-
ly). Additionally, male participants consumed dishes in sweet 
sauces, such as bulgogi and seasoned chicken, significantly more 
frequently than female participants. Conversely, no significant 
differences were found between males and females in the con-
sumption frequencies of confectionaries, snacks, sweet breads, 
or sweetened milk and dairy products except for yogurt drink. 

When comparing age groups, the young adult group con-
sumed most sweet-tasting foods more frequently than the 
middle-aged group. Significant differences in consumption 
frequencies between the age groups were observed for car-
bonated drinks, sports drinks, yuza tea/Korean plum tea/rice 
punch, sweetened snacks, jelly, chocolate, cake/yellow sponge 
cake/muffin, sweetened milk, ice cream, seasoned chicken, 
and tteokbokki. The total frequency of sweet-tasting food con-
sumption in the young adult group was 16.90 times per week, 
significantly higher than the middle-aged group, which had a 
consumption of 10.90 times per week (P<0.001). 

To investigate whether salty taste preference or salty taste 
threshold is associated with dietary behaviors related to sugar 
consumption, correlation analyses were conducted while ad-
justing for sex and age (Table 5). Among the dietary behaviors 
related to sugar consumption, several items showed a positive 

Table 3. Dietary behaviors related to sugar consumption by sex or age groups

Dietary behavior Total
Sex

t (P-value)
Age groupsc

t (P-value)
Male Female Young adult Middle-aged

I usually eat my food sweetened. 2.40±0.92a 2.24±0.87 2.46±0.93 –1.158 (0.249) 2.55±0.96 2.21±0.83 2.189 (0.030)
I add syrup or sugar when I drink coffee. 1.72±1.01 1.70±1.02 1.72±1.01 –0.127 (0.899) 1.61±0.87 1.86±1.16 –1.467 (0.145)
I put a lot of jam or honey on bread or rice cakes. 2.22±1.10 2.33±0.96 2.18±1.14 0.702 (0.484) 2.43±1.18 1.93±0.92 2.686 (0.008)
I like to eat food with sweet sauces (e.g., tomato ketch-
up, honey, syrup, chocolate, etc.).

2.10±1.10 2.09±0.91 2.11±1.16 –0.081 (0.935) 2.34±1.18 1.79±0.89 2.948 (0.004)

I eat sweeter bread like red bean bread, cream bread, 
etc. than white bread.

2.65±1.21 3.03±1.19 2.52±1.20 2.112 (0.037) 2.92±1.24 2.29±1.08 3.071 (0.003)

I drink fruit juice more often than fresh fruit. 2.06±1.12 2.42±1.00 1.94±1.13 2.193 (0.030) 2.32±1.25 1.72±0.81 3.142 (0.002)
I drink processed milk more often than white milk. 1.92±1.19 1.76±0.87 1.97±1.28 –0.891 (0.374) 2.25±1.31 1.48±0.84 3.892 (<0.001)
I eat yogurt more often than milk. 2.30±1.23 2.09±0.91 2.37±1.31 –1.121 (0.264) 2.59±1.32 1.91±0.98 3.287 (0.001)
I drink soda or other beverages more often than water. 1.84±1.16 1.97±1.16 1.80±1.16 0.722 (0.471) 2.17±1.30 1.41±0.75 3.959 (<0.001)
I check the nutrition label for sugar content when I buy 

processed foods.b
3.71±1.37 3.82±1.24 3.67±1.41 0.526 (0.600) 3.53±1.48 3.95±1.18 –1.781 (0.077)

Total 22.90±6.24 23.40±4.76 22.70±6.66 0.568 (0.571) 24.70±6.57 20.60±4.92 4.017 (<0.001)

Values are presented as mean±standard deviation. P-values were calculated using Student’s t-test for differences by sex or age groups.
aThe 5-point Likert scale (strongly disagree=1, disagree=2, neutral=3, agree=4, strongly agree=5). bReversely coded. cYoung adults: 20–29 years; Middle-
aged adults: 30–69 years.
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Table 4. Frequency of sweet-tasting food consumption by sex and age groups

Category Sweet-tasting foods Total
Sex

t (P-value)
Age groupsb

t (P-value)
Male Female Young adult Middle-aged

Sugar-sweetened 
beverage

Carbonated drink 1.19±1.55a 1.89±2.00 0.95±1.30 3.175 (0.002) 1.64±1.74 0.63±1.06 4.001 (<0.001)
Fruit juice/fruit-flavored drink 0.94±1.36 1.40±1.97 0.78±1.05 2.371 (0.019) 1.06±1.40 0.77±1.31 1.253 (0.213)
Sports drink 0.42±0.93 0.86±1.33 0.28±0.70 3.285 (0.001) 0.58±1.09 0.23±0.64 2.289 (0.024)
Yuza tea/Korean plum tea/rice 

punch
0.71±1.19 0.63±1.59 0.74±1.03 –0.468 (0.641) 0.53±0.96 0.94±1.40 –2.030 (0.044)

Confectionary Candy 0.58±1.24 0.40±0.69 0.64±1.37 –1.009 (0.315) 0.73±1.44 0.40±0.91 1.541 (0.126)
Caramel 0.22±0.67 0.29±0.89 0.20±0.58 0.638 (0.525) 0.22±0.58 0.23±0.78 –0.044 (0.965)
Jelly 0.42±1.00 0.20±0.47 0.50±1.11 –1.543 (0.125) 0.60±1.25 0.21±0.48 2.308 (0.023)
Chocolate 1.22±1.51 0.80±1.47 1.36±1.51 –1.899 (0.060) 1.48±1.63 0.89±1.29 2.337 (0.021)

Snack Sweetened snack 1.37±1.55 1.46±1.63 1.34±1.52 0.398 (0.692) 1.83±1.70 0.79±1.10 4.171 (<0.001)
Sweetened cereal 0.43±0.95 0.59±1.26 0.38±0.83 1.137 (0.258) 0.56±1.12 0.26±0.66 1.833 (0.069)
Red bean bread, cream bread, 

etc.
0.75±1.00 1.03±1.15 0.65±0.93 1.935 (0.055) 0.77±1.06 0.73±0.93 0.236 (0.814)

Cake/yellow sponge cake/ 
muffin

0.70±0.98 0.74±0.95 0.68±0.99 0.315 (0.754) 0.91±1.13 0.44±0.67 2.922 (0.004)

Sweetened milk & 
dairy products

Sweetened milk 0.62±1.13 0.83±1.32 0.54±1.06 1.293 (0.198) 0.87±1.30 0.31±0.78 2.992 (0.003)
Yogurt drink 0.53±1.04 0.86±1.40 0.42±0.88 2.154 (0.033) 0.55±1.03 0.52±1.07 0.164 (0.870)
Ice cream 0.71±1.07 0.69±0.96 0.72±1.11 –0.169 (0.866) 0.97±1.18 0.39±0.82 3.325 (0.001)

Dishes in sweet 
sauce

Marinated meat (bulgogi/
braised short ribs, etc.)

1.28±1.11 1.66±1.28 1.16±1.02 2.336 (0.021) 1.36±1.05 1.20±1.18 0.829 (0.409)

Seasoned chicken 0.96±0.90 1.40±1.24 0.82±0.71 3.424 (0.001) 1.14±0.97 0.74±0.77 2.655 (0.009)
Tteokbokki 0.94±1.06 0.97±1.10 0.93±1.05 0.186 (0.853) 1.21±1.20 0.61±0.75 3.408 (0.001)

Total 14.30±8.78 16.80±11.50 13.40±7.53 1.938 (0.055) 16.90±9.47 10.90±6.48 4.171 (<0.001)

Values are presented as mean±standard deviation. P-values were calculated using Student’s t-test for differences by sex or age groups.
aTimes per week. bYoung adults: 20–29 years; Middle-aged adults: 30–69 years.

correlation with salty taste preference, including: ‘I usually eat 
food sweetened’, ‘I put a lot of jam or honey on bread or rice 
cakes’, ‘I like to eat food with sweet sauces (e.g., tomato ketchup, 
honey, syrup, chocolate, etc.)’, ‘I drink fruit juice more often 
than fresh fruit’, and ‘I drink processed milk more often than 
white milk’. Furthermore, the total score of dietary behaviors re-
lated to sugar consumption was positively correlated with salty 
taste preference, suggesting that a stronger preference for salty 

tastes is associated with higher sugar consumption. In contrast, 
no significant relationship was observed between the salty taste 
threshold and dietary behaviors related to sugar consumption. 

We also analyzed the correlation of salty taste preference and 
threshold with the consumption frequency of sweet-tasting 
foods, adjusted for sex and age (Table 6). Salty taste preference 
was positively correlated with the consumption of specific 
sweet-tasting foods, including jelly, cake/yellow sponge cake/

Table 5. Correlation of salty taste threshold and salty taste preference with dietary behaviors related to sugar consumption

Dietary behavior
r (P-value)

Threshold Preference
I usually eat my food sweetened. 0.079 (0.369) 0.193 (0.027)
I add syrup or sugar when I drink coffee. 0.039 (0.660) 0.082 (0.347)
I put a lot of jam or honey on bread or rice cakes. 0.008 (0.925) 0.209 (0.016)
I like to eat food with sweet sauces (e.g., tomato ketchup, honey, syrup, chocolate, etc.). 0.072 (0.410) 0.262 (0.002)
I eat sweeter bread like red bean bread, cream bread, etc. than white bread. 0.106 (0.226) 0.078 (0.377)
I drink fruit juice more often than fresh fruit. –0.036 (0.681) 0.254 (0.003)
I drink processed milk more often than white milk. 0.009 (0.914) 0.245 (0.005)
I eat yogurt more often than milk. 0.135 (0.123) 0.043 (0.626)
I drink soda or other beverages more often than water. 0.074 (0.401) 0.006 (0.949)
I check the nutrition label for sugar content when I buy processed foods. –0.024 (0.783) 0.152 (0.081)
Total 0.085 (0.334) 0.280 (0.001)

P-values were calculated using partial correlation analysis adjusted for sex and age.
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muffins, ice cream, and tteokbokki. The salty taste threshold, 
however, was not significantly correlated with any sweet-tasting 
foods, except for yogurt drink. Furthermore, the preference for 
salty taste, but not threshold was positively associated with the 
total frequency of sweet-tasting food consumption, even after 
adjusting for sex and age (r=0.179, P=0.040). These findings 
underscore the potential influence of salty taste preference on 
sugar consumption behaviors. 

DISCUSSION 

In this study, we investigated dietary behaviors associated with 
sugar consumption and the frequency of sweet-tasting food in-
take among adults, stratified by sex and age groups. Additionally, 
we examined the correlation between salty taste recognition 
thresholds and preferences with sugar-related dietary behaviors 
and the frequency of sweet-tasting food intake. The findings re-
vealed that age exerted a stronger influence on dietary behaviors 
related to sugar consumption and sweet-tasting food intake  than 
sex. Specifically, young adults demonstrated a greater tendency 
to pursue and consume sweet-tasting foods compared to mid-
dle-aged individuals. Moreover, a higher preference for salty taste 
was significantly associated with elevated scores in dietary behav-
iors related to sugar consumption and more frequent sweet-tast-
ing food intake. These results suggest a close link between a pref-

erence for salty taste and increased sugar consumption. 
In this study, we demonstrated that salty taste preferences 

significantly influenced dietary behaviors related to sugar con-
sumption, even after controlling for sex and age. Additionally, 
we found that a preference for salty taste was associated with 
the frequent consumption of sugar-rich snacks such as jelly, 
ice cream, and cake, likely contributing to increased overall 
sugar intake. This aligns with a recent study showing that ha-
bitual salt intake was positively correlated with more frequent 
consumption of sugar-containing foods among middle-school 
students [16]. Similarly, a study conducted in the US involving 
healthy children and their mothers [17] reported that the most 
preferred sucrose concentrations in water were significantly 
associated with the most preferred salt levels in broth for both 
children and mothers. Furthermore, dietary intake of added 
sugars was positively correlated with sodium intake. These find-
ings corroborate our results, highlighting a strong relationship 
between salty taste preference and sugar consumption. They 
also suggest that modifying salty taste preferences may be an 
effective strategy for reducing sugar intake in adults. 

In this study, we assessed participants’ sensitivity to salty taste 
by measuring recognition thresholds using various concen-
trations of salt solutions. Interestingly, unlike the relationship 
observed with salty taste preference, no significant association 
was found between salty taste sensitivity and dietary behaviors 

Table 6. Correlation of salty taste threshold and salty taste preference with frequency of sweet-tasting food intake

Category Sweet-tasting foods
r (P-value)

Threshold Preference
Sugar-sweetened beverage Carbonated drink 0.036 (0.675) 0.133 (0.120)

Fruit juice/fruit-flavored drink –0.068 (0.429) 0.003 (0.972)
Sports drink –0.017 (0.840) 0.027 (0.757)
Yuza tea/Korean plum tea/rice punch –0.010 (0.905) –0.001 (0.994)

Confectionary Candy 0.020 (0.819) 0.158 (0.066)
Caramel 0.103 (0.229) –0.136 (0.113)
Jelly 0.000 (0.997) 0.223 (0.009)
Chocolate 0.066 (0.443) 0.089 (0.300)

Snack Sweetened snack –0.009 (0.913) 0.112 (0.192)
Sweetened cereal 0.056 (0.515) 0.077 (0.372)
Red bean bread, cream bread, etc. 0.093 (0.280) 0.057 (0.510)
Cake/yellow sponge cake/muffin –0.024 (0.784) 0.182 (0.033)

Sweetened milk & dairy products Sweetened milk 0.143 (0.097) 0.029 (0.736)
Yogurt drink 0.173 (0.044) –0.002 (0.985)
Ice cream 0.058 (0.499) 0.254 (0.003)

Dishes in sweet sauce Marinated meat (bulgogi/braised short ribs, etc.) 0.120 (0.165) –0.128 (0.140)
Seasoned chicken 0.052 (0.545) 0.024 (0.784)
Tteokbokki 0.095 (0.272) 0.171 (0.046)

Total 0.088 (0.317) 0.179 (0.040)

P-values were calculated using partial correlation analysis adjusted for sex and age.
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related to sugar consumption. Taste acuity is known to be in-
fluenced by genetic predisposition [12,18-20] and may not di-
rectly correlate with taste preference [21]. For instance, frequent 
consumption of high-salt fast foods has been shown to enhance 
preferences for salty taste [22], suggesting that taste preferences 
are more closely linked to dietary habits than genetic factors. 

The precise mechanism by which salty taste influences sugar 
intake remains unclear. Recent research by Yasumatsu et al. [23] 
identified a transduction pathway independent of the sweet 
taste receptor T1R2/T1R3 heterodimer. They demonstrated that 
a sodium-glucose cotransporter 1 (SGLT1) expressed in the 
apical membrane of sweet-sensitive taste cells plays a key role in 
detecting glucose-containing sugars in mice. Further research is 
needed to determine whether sodium-dependent sugar sensing 
mediated by SGLT1 also contributes to sweet taste perception in 
humans. 

The assessment of salty taste thresholds and preferences us-
ing sensory testing in this study provides valuable insights as 
a proxy indicator for salt intake within populations. Although 
urinary sodium excretion is regarded as the gold standard for 
evaluating salt intake, its application is often limited in commu-
nity-based studies due to its high cost and participant burden. 
Previous studies have shown that taste sensitivity and prefer-
ences can serve as reliable indirect markers for habitual dietary 
intake patterns [24,25], offering a feasible alternative for large-
scale assessments. Similarly, the evaluation of dietary behaviors 
related to sugar consumption in this study provides valuable 
insights for estimating sugar intake. Direct measurement of 
sugar intake is challenging, primarily due to inaccuracies in 
nutrient databases, particularly concerning the sugar content of 
processed foods [26]. Consequently, dietary behavior question-
naires that are closely correlated with sugar consumption offer a 
practical and potentially more effective alternative for estimat-
ing sugar intake in population-based studies. 

In our study, dietary behaviors related to sugar consumption 
and the frequency of sweet-tasting food intake were notably 
higher among the young adult group compared to the mid-
dle-aged group. In alignment with these findings, a recent 
study reported that the prevalence of US adults aged ≥19 years 
consuming more than 15% of total calories from added sugars 
was significantly lower among those aged ≥71 years compared 
to younger age groups [27]. The mean age of the middle-aged 
group in our study was 50.5 years, while that of the young 
adult group was 23.5 years. These results suggest that sugar 
consumption begins to decline earlier in adulthood, well before 

reaching older age. Supporting this, data from the KNHANES 
[5] revealed that the intake of sugar and its products is highest 
among adults in their 20s (11.3 g), gradually decreasing to 9.7 
g, 8.0 g, and 5.8 g for individuals aged 30–49 years, 50–64 years, 
and ≥65 years, respectively. 

Further, Lampuré et al. [28] found that age is inversely asso-
ciated with a strong preference for sweet taste among French 
adults and reported that eating behaviors, such as cognitive 
restraint, uncontrolled eating, and emotional eating, also in-
fluence sweet taste preferences in both males and females. 
However, the relationship between sugar consumption and sex 
remains less clear, with conflicting results across studies [29]. In 
our study, the total scores for dietary behaviors related to sugar 
consumption did not differ significantly between males and fe-
males, although two out of ten questionnaire items scored high-
er among males. Certain types of foods, such as sugar-sweet-
ened beverages, appear to be consumed more frequently by 
males than females, as observed in other studies [30,31]. 

The limitation of this study is the relatively small number of 
participants. However, the use of sensory evaluation to assess 
taste thresholds and preferences offers a significant advantage 
over large-scale surveys, which are unable to employ such 
measurements. Additionally, the inclusion of male and female 
participants spanning an age range from their 20s to their 60s 
provides a comprehensive perspective on salty taste preferences 
and their relationship to sugar intake across diverse demo-
graphic groups. 

Further research is required to evaluate the impact of in-
creased sugar intake associated with salty taste preferences on 
specific health parameters, such as BMI, blood lipid profiles, 
and other metabolic markers. 

In conclusion, this study demonstrated a significant associa-
tion between salty taste preference and dietary behaviors related 
to sugar consumption in adults. The findings provide valuable 
evidence of the interconnected nature of salty and sweet eating 
behaviors. These results could serve as a foundation for design-
ing effective nutritional education strategies targeting adults, 
fostering a more integrated and efficient approach to modifying 
dietary behaviors and promoting healthier eating habits. 
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Abstract 
Background: This study aims to identify factors influencing dysfunctional thinking about coronavirus disease 2019 (COVID-19) 
among nurses who have experience caring for COVID-19 patients. 
Methods: A survey was conducted on a total of 152 nurses nationwide from March 11 to March 19, 2024. Data were analyzed using 
descriptive statistics, independent t-test, χ2-test, or Fisher’s exact test. Logistic regression analysis was performed to identify risk fac-
tors for dysfunctional thinking about COVID-19. 
Results: There were 23 respondents (15.1%) with dysfunctional thinking about COVID-19. The posttraumatic growth score was 
3.37±1.14. Risk factors influencing dysfunctional thinking about COVID-19 were age of 31 years or older (odds ratio [OR]=4.39, 95% 
confidence interval [CI]=1.30–14.87), chronic diseases of co-living family (OR=13.60, 95% CI=1.39–133.06), and nursing for con-
firmed patients within 1 month (OR=3.34, 95% CI=1.08–10.32). 
Conclusions: This study identified risk factors that affect dysfunctional thinking about COVID-19 among nurses working in vari-
ous-sized medical institutions in Korea. This is expected to be helpful for improving healthcare workers’ psychosocial and environ-
mental intervention during infectious disease pandemics in the future. 
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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is a respiratory syn-
drome caused by SARS-CoV-2 infection that has spread rapidly 
around the world. The World Health Organization (WHO) 
declared a pandemic in March 2020, and South Korea down-
graded the infectious disease classification of COVID-19 from 
level 1 to level 2 in April 2022 [1]. In May 2023, as the WHO 
lifted the ‘Public Health Emergency of International Concern’ 
for COVID-19, Korea also declared the end of the pandemic [2]. 

Personal hygiene has been emphasized since the COVID-19 
pandemic, but this can increase the possibility of hypersensitiv-
ity, extreme behavior, obsessive-compulsive disorder, or worsen 
the disease [3]. Nurses reported anxiety, fear, stress, and depres-
sion about themselves, their family members, and acquaintances 
being infected or spreading COVID-19 [4]. This may lead to 
psychological obsession with COVID-19.  

Obsession with COVID-19 refers to an individual’s excessive 
and repetitive thoughts about COVID-19 [3]. Accordingly, 
a tool was developed to measure how much thoughts about 
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COVID-19 occur while exposed to the ongoing COVID-19 
pandemic [5]. This is an anxious thought that oneself or some-
one around oneself may be infected with COVID-19, and is re-
lated to anxiety, obsessive-compulsive disorder, and depression 
[6]. An international study reported that 19.4% of 248 doctors 
and nurses had problematic symptoms related to COVID-19 
between October 2020 and May 2021 [7]. In a domestic study 
conducted on 137 nurses in August 2022, 14.6% were reported 
as potentially not thinking normally [8]. Although COVID-19 
has been lowered to the ‘alert’ management level [2], healthcare 
institutions continued to receive confirmed COVID-19 cases. 
Therefore, nurses were exposed to COVID-19 at all times as they 
are performing COVID-19 infection control tasks in addition to 
their daily basic nursing duties. In other words, there is a need 
to identify factors affecting nurses’ obsession with COVID-19, 
as they are likely to continue to treat COVID-19 patients even 
after the pandemic. 

Posttraumatic growth (PTG) refers to positive psychological 
changes that an individual experiences after experiencing a 
traumatic event [9]. Most people who experience trauma do 
not show posttraumatic stress disorder, which is a negative out-
come, and some show changes by experiencing PTG, which is 
a positive outcome [10]. In a domestic study, the PTG of nurses 
who cared for COVID-19 patients was 46.5 points out of 80 [11] 
and 37.0 points [12]. PTG may have positive effects on nurses 
who have experienced the COVID-19 pandemic, such as chang-
es in cognition, interpersonal relationships, outlook on life, and 
optimism [13], which may affect the reduction of anxiety or 
fear of COVID-19 and thus reducing excessive and repetitive 
thoughts. However, the number of studies conducted is still 
small, and most studies were measured during the COVID-19 
pandemic, so research is needed after the pandemic has ended. 

Studies on obsession with COVID-19 or PTG are limited to 
a single hospital, making it difficult to generalize the results. In 
addition, it is thought that the degree of exposure to COVID-19 
patients and the provision of protective equipment at each stage of 
the pandemic may differ depending on the type of medical institu-
tion. Therefore, this study was conducted to investigate the factors 
affecting post-pandemic obsession with COVID-19 among nurses 
working in medical institutions of various regions and sizes. 

METHODS 

Research design 
This study was a descriptive research study that aimed to iden-

tify factors affecting obsession with COVID-19 among nurses 
who have experience caring for COVID-19 patients. 

Participants 
This investigation enrolled registered nurses from various clin-
ical settings, including intensive care units, general wards, and 
emergency departments across national healthcare facilities. 
Eligible participants were those who had managed COVID-19 
patients, comprehended the research objectives, and consented 
voluntarily to participate. Exclusion criteria included new nurs-
es with less than 6 months of experience who were difficult to 
judge as being familiar with hospital work [14], nurses who had 
resigned from the medical institution at the time of the survey, 
and nurses in charge of education or administration who were 
not directly providing nursing care. A questionnaire was ad-
ministered to 157 respondents, and a total of 152 respondents 
were analyzed after excluding five respondents with insufficient 
responses. In this study, the logistic regression model was final-
ly calculated to have three significant independent variables, 
which met the requirement of 10 samples per independent vari-
able, and the minimum sample size of 50 or more [15], there-
fore 152 was considered sufficient for the analysis.  

Measures  

General characteristics 
General characteristics included sex, age, marital status, level of 
education, co-living family status and relationship, chronic dis-
eases of the participants and cohabitant, length of employment, 
work area, hospital type, work unit, work shift type, and posi-
tion. 

Characteristics related to COVID-19 experience 
Characteristics related to vaccination and diagnosis included 
mandatory COVID-19 vaccination, adverse reactions of vac-
cine, COVID-19 experience and symptoms, type and dura-
tion of isolation, and whether acquaintances were confirmed. 
Work-related characteristics included type of patient unit, num-
ber of COVID-19 patients and duration of nursing, unit trans-
fer, COVID-19-related education before unit transfer, provision 
of adequate personal protective equipment, experience of caring 
emerging infectious diseases before COVID-19, willingness to 
participate in nursing emerging diseases in the future, turnover 
intention, and the experience of nursing for confirmed patients 
within 1 month. 
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Obsession with COVID-19 Scale 
The Obsession with COVID-19 Scale (OCS), which was used 
to measure dysfunctional thinking, measures an individual’s ex-
cessive and repetitive thoughts about COVID-19, and this study 
used a tool developed by Lee [5] and translated into Korean by 
Choi et al. [16]. Based on experiences over the past 2 weeks, the 
scale consists of four items, with a total score ranging from 0 
(never) to 4 (almost every day for the past 2 weeks). The total 
score ranges from 0 to 16 and a higher score indicates more 
severe thoughts about COVID-19. A total score of 7 or higher 
indicates problematic symptoms and may require additional 
evaluation or treatment [16], which was defined as the dysfunc-
tional thinking group in this study. This tool is made available 
to the public to encourage its use for clinical evaluation or 
research, and it is permitted to use the tool without official per-
mission if the source is accurately cited. Cronbach’s α in Lee [5] 
study was 0.83, and Cronbach’s α in th is study was 0.84. 

Post-Traumatic Growth Inventory 
The Korea-Post Traumatic Growth Inventory (K-PTGI), which 
was validated by Song et al. [9] based on the Post-Traumatic 
Growth Inventory (PTGI) developed by Tedeschi and Calhoun 
[13], was used for measurement with the approval of both the 
original developer and the translator. The K-PTGI consists of 16 
items in total, including six items on ‘change in self-perception,’ 
five items on ‘increased depth of interpersonal relationships,’ 
three items on ‘discovery of new possibilities,’ and two items 
on ‘increased spiritual and religious interest.’ It is a self-report 
questionnaire that measures the degree to which an individual 
agrees with positive changes after a traumatic experience. Each 
item is rated on a 6-point Likert scale from 0 (I did not experi-
ence this change) to 5 (I experienced it very much) regarding 
the degree of positive change. The total score for the 16 items 
ranges from 0 to 80, with a higher score indicating a higher de-
gree of growth. Cronbach’s α w as 0.92 in Tedeschi and Calhoun 
[13] study, and 0.94 in Song et al. [9] study, and in this study, 
Cronbach’s α w as 0.93. 

Data analysis 
The collected data were analyzed using the SPSS ver. 28 pro-
gram (IBM Corp.). The general characteristics of the subjects, 
characteristics related to the COVID-19 experience, OCS, and 
PTG were identified using frequencies, percentages, means, and 
standard deviations. The general characteristics, characteristics 
related to the COVID-19 experience, and PTG according to the 

two groups classified by whether the subjects’ OCS scores were 
7 or higher were analyzed using the t-test, χ2-test, or Fisher’s 
exact test, and the variables with P<0.1 [17] were entered into 
multivariate logistic regression analysis to identify risk factors.  

Data collection and ethical considerations  
This study received approval from the Institutional Review 
Board of Asan Medical Center (No. 2024-0328). A nationwide 
survey was conducted from March 11 to March 19, 2024, using 
an online platform, targeting nurses across various hospitals. 
Participants, after understanding the study’s aim and method 
via the recruitment notice, provided informed consent electron-
ically. The data obtained from the self-administered question-
naire, which required approximately 10 minutes to complete, 
were processed anonymously and utilized only for research 
purposes. Participants were provided with beverage vouchers 
through non-face-to-face method. 

RESULTS 

Dysfunctional thinking about COVID-19 and posttrau-
matic growth 
In this study, 23 participants (15.1%) were categorized into 
the dysfunctional thinking group based on a total score of 7 
or higher on the OCS. PTG was measured overall at 3.37±1.14 
with subfactors including changed perception of self at 
3.50±1.18, relationships with others at 3.46±1.21, new possibil-
ities at 3.15±1.45, and spiritual-existential change at 3.06±1.69 
(Table 1). 

Comparison of general characteristics by groups ac-
cording to dysfunctional thinking about COVID-19 
In the comparison between the COVID-19 obsession group and 
the normal group, there were significant differences in being 

Table 1. Scores of dysfunctional thinking about COVID-19 and 
posttraumatic growth (N=152)
Variable Value
Dysfunctional thinking about COVID-19 0.89±0.73
  No 129 (84.9)
  Yes 23 (15.1)
Posttraumatic growth 3.37±1.14
  Changed perception of self 3.50±1.18
  Relation to others 3.46±1.21
  New possibilities 3.15±1.45
  Spiritual-existential change 3.06±1.69

Values are presented as mean±standard deviation or number (%).
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over 30 years old (χ2=6.39, P=0.011), marital status (P=0.007), 
co-living family with a chronic disease (P=0.025), and work 
shift type (χ2=12.93, P=0.002) (Table 2). 

Comparison of COVID-19-related characteristics by groups 
according to dysfunctional thinking about COVID-19 
There were statistically significant differences between the 
COVID-19 obsession group and the normal group in terms of 

having received the mandatory COVID-19 vaccine (P=0.015), 
unit transfer (P=0.018), and nursing for confirmed patients 
within 1 month (χ2=7.80, P=0.005) (Table 3). 

Comparison of posttraumatic growth by groups ac-
cording to dysfunctional thinking about COVID-19 
There was no statistically significant difference in the PTG 
scores between the COVID-19 obsession and the normal 

Table 2. Comparison of general characteristics by groups according to dysfunctional thinking about COVID-19 (N=152)

Variable Category Total Non-dysfunctional 
thinking (n=129)

Dysfunctional  
thinking (n=23) t/χ2 (P)

Sex Male 10 (6.6) 8 (6.2) 2 (8.7) (0.648)a

Female 142 (93.4) 121 (93.8) 21 (91.3)
Age (yr) ≤30 83 (54.6) 76 (58.9) 7 (30.4) 6.39 (0.011)

≥31 69 (45.4) 53 (41.1) 16 (69.6)
Mean age (yr) 30.70±3.78
Marital status Yes 27 (17.8) 18 (14.0) 9 (39.1) (0.007)a

No 125 (82.2) 111 (86.0) 14 (60.9)
Education ≤Bachelor 145 (95.4) 124 (96.1) 21 (91.3) (0.286)a

≥Master 7 (4.6) 5 (3.9) 2 (8.7)
Co-living family Yes 58 (38.2) 48 (37.2) 10 (43.5) 0.33 (0.569)

No 94 (61.8) 81 (62.8) 13 (56.5)
Parents Yes 31 (20.4) 29 (22.5) 2 (8.7) (0.166)a

No 121 (79.6) 100 (77.5) 21 (91.3)
Spouse Yes 25 (16.4) 18 (14.0) 7 (30.4)  (0.066)a

No 127 (83.6) 111 (86.0) 16 (69.6)
Children Yes 17 (11.2) 12 (9.3) 5 (21.7) (0.141)a

No 135 (88.8) 117 (90.7) 18 (78.3)
Sibling Yes 17 (11.2) 15 (11.6) 2 (8.7) (1.000)a

No 135 (88.8) 114 (88.4) 21 (91.3)
Chronic diseases of respondents Yes 6 (3.9) 4 (3.1) 2 (8.7) (0.225)a

No 146 (96.1) 125 (96.9) 21 (91.3)
Chronic diseases of co-living family Yes 5 (3.3) 2 (1.6) 3 (13.0) (0.025)a

No 147 (96.7) 127 (98.4) 20 (87.0)
Total clinical career (yr) <5 69 (45.4) 62 (48.1) 7 (30.4) 2.45 (0.118)

≥5 83 (54.6) 67 (51.9) 16 (69.6)
Current career (yr) <3 88 (57.9) 77 (59.7) 11 (47.8)  1.13 (0.288)

≥3 64 (42.1) 52 (40.3) 12 (52.2)
Hospital type Tertiary hospital 74 (48.7) 65 (50.4) 9 (39.1) 0.99 (0.320)

General hospital 78 (51.3) 64 (49.6) 14 (60.9)
Area Seoul 87 (57.2) 71 (55.0) 16 (69.6) 2.09 (0.352)

Metropolitan 45 (29.6)  41 (31.8) 4 (17.4)
Others 20 (13.2) 17 (13.2) 3 (13.0)

Work unit Medical ward 90 (59.2) 75 (58.1) 15 (65.2) 1.62 (0.805)
Surgical ward 25 (16.4) 22 (17.1) 3 (13.0)
Emergency room 10 (6.6) 8 (6.2) 2 (8.7)
ICU 21 (13.8) 18 (14.0) 3 (13.0)
COVID isolation ward/ICU 6 (3.9) 6 (4.7) 0 (0.0)

Work shift type 2-shift 12 (7.9) 6 (4.7) 6 (26.1) 12.93 (0.002)
3-shift 135 (88.8) 118 (91.5) 17 (73.9)
Day shift 5 (3.3) 5 (3.9) 0 (0.0)

Position Staff nurse 140 (92.1) 120 (93.0) 20 (87.0) (0.393)a

≥Charge nurse 12 (7.9) 9 (7.0) 3 (13.0)
Values are presented as number (%) or mean±standard deviation.
ICU, intensive care unit.
aFisher’s exact test.
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Table 3. Comparison of COVID-19 related characteristics by groups according to dysfunctional thinking about COVID-19 (N=152)

Variable Category Total Non-dysfunctional 
thinking (n=129)

Dysfunctional  
thinking (n=23) t/χ2 (P)

Mandatory COVID-19 vaccination Yes 132 (86.8) 116 (89.9) 16 (69.6) (0.015)a

No 20 (13.2) 13 (10.1) 7 (30.4)
Adverse reactions of vaccine Yes 50 (32.9) 39 (30.2) 11 (47.8) 2.74 (0.098)

No 102 (67.1) 90 (69.8) 12 (52.2)
Experience of COVID-19 Yes 102 (67.1) 83 (64.3) 19 (82.6) 2.95 (0.086)

No 50 (32.9) 46 (35.7) 4 (17.4)
Symptoms of COVID-19 Yes 79 (52.0) 63 (48.8) 16 (69.6) 3.36 (0.067)

No 73 (48.0) 66 (51.2) 7 (30.4)
Types of isolationb (n=102) Hospital 6 (5.9) 3 (3.6) 3 (15.8)  4.71 (0.095)

Community treatment centers 3 (2.9) 2 (2.4) 1 (5.3)
Home 93 (91.2) 78 (94.0) 15 (78.9)

Duration of isolation (day)b (n=102) 5.75±1.96 5.61±1.71 6.32±2.81 1.41 (0.161)
≤5 72 (70.6) 59 (71.1) 13 (68.4) 0.05 (0.818)
>5 30 (29.4) 24 (28.9) 6 (31.6)

Confirmed case of acquaintance Yes 87 (57.2) 73 (56.6) 14 (60.9) 0.15 (0.702)
No 65 (42.8) 56 (43.4) 9 (39.1)

Type of COVID-19 patient unit Ward 89 (58.6) 77 (59.7) 12 (52.2) 4.86 (0.182)
Emergency room 19 (12.5) 18 (14.0) 1 (4.3)
Intensive care unit 19 (12.5) 16 (12.4) 3 (13.0)
Community treatment centers 25 (16.4) 18 (14.0) 7 (30.4)

Number of COVID-19 patients 10.42±6.42 10.30±6.25 11.09±7.37 0.54 (0.591)
Duration of nursing (mo) <10 86 (56.6) 75 (58.1) 11 (47.8) 0.85 (0.358)

≥10 66 (43.4) 54 (41.9) 12 (52.2)
Unit transfer Yes 16 (10.5) 10 (7.8) 6 (26.1) (0.018)a

No 136 (89.5) 119 (92.2) 17 (73.9)
COVID-19 education before unit transfer Yes 130 (85.5) 112 (86.8) 18 (78.3) (0.332)a

No 22 (14.5) 17 (13.2) 5 (21.7)
Provision of adequate personal protective equipment Yes 146 (96.1) 125 (96.9) 21 (91.3) (0.225)a

No 6 (3.9) 4 (3.1) 2 (8.7)
Experience of caring emerging infectious disease Yes 61 (40.1) 50 (38.8) 11 (47.8) 0.67 (0.414)

No 91 (59.9) 79 (61.2) 12 (52.2)
Willingness to participate in nursing emerging infec-

tious disease
Yes 125 (82.2) 107 (82.9) 18 (78.3) (0.562)a

No 27 (17.8) 22 (17.1) 5 (21.7)
Turnover intention Yes 76 (50.0) 63 (48.8) 13 (56.5) 0.46 (0.497)

No 76 (50.0) 66 (51.2) 10 (43.5)
Nursing for confirmed patients within 1 month Yes 48 (31.6) 35 (27.1) 13 (56.5) 7.80 (0.005)

No 104 (68.4) 94 (72.9) 10 (43.5)

Values are presented as number (%) or mean±standard deviation.
aFisher’s exact test. bThe results were from 102 respondents who were isolated, 83 in the non-dysfunctional thinking and 19 in the dysfunctional thinking.

groups for both the overall and subfactors (Table 4). 

Risk factors for dysfunctional thinking about COVID-19 
Logistic regression analysis was performed to identify factors 
affecting dysfunctional thinking. Age, marital status, chronic 
diseases of co-living family, mandatory COVID-19 vaccination, 
adverse reactions of vaccine, experience of COVID-19, types 
of isolation, unit transfer, and nursing for confirmed patients 
within 1 month, which were found to have significant differ-
ences at a significance level of <0.1 between the characteristics 

of dysfunctional thinking, were entered using the backward 
LR (likelihood ratio) method. The regression model was sta-
tistically significant (χ2=15.14, P=0.002), and the explanatory 
power was 22.3% as a Nagelkerke coefficient of determination. 
Hosmer-Lemeshow test indicated that the model fit was good 
(χ2=2.01, P=0.571). The results of logistic regression analysis 
showed that age of 31 years or older (odds ratio [OR]=4.39, 95% 
confidence interval [CI]=1.30–14.87, P=0.018), chronic diseases 
of co-living family (OR=13.60, 95% CI=1.39–133.06, P=0.025), 
and nursing for confirmed patients within 1 month (OR=3.34, 
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95% CI=1.08–10.32, P=0.036) were risk factors for dysfunction-
al thinking (Table 5).  

DISCUSSION 

In this study, the mean OCS score was 0.89. In previous studies 
using the same measurement tool, the mean OCS score ranged 
from 0.80 to 5.18 depending on the respondents and time of 
the survey [7,8,18]. Although it is difficult to conclude due to 
the limited number of studies, it is likely that the proportion of 
nurses with excessive and recurrent thoughts about COVID-19 
decreased as the COVID-19 pandemic gradually moved from 
a pandemic to a management phase. In this study, 15.1% of the 
subjects had an obsession with COVID-19, that is, had dysfunc-
tional thoughts, which was similar to the previous study’s 14.6–
19.4% [7,8,18]. In a previous study targeting healthcare workers 
and trainees [19], nurses had the highest score among medical 
personnel. This reflects the nature of their work that performs 
infection control in the healthcare setting and cares for patients 
most closely. Therefore, it is necessary to understand the work 
of nurses, periodically measure OCS scores, identify the pro-
portion of nurses with excessive COVID-19 thinking, and pro-
vide psychological support and job transitions for them. 

In this study, the average PTG score was 3.37, which was 
higher than the average total score of 2.91 [11], 2.41 [20], and 
1.76 [12] converted to the average score of previous studies 
using the same measurement frequency. Most of the previous 
studies were surveys conducted until 2022, so it is thought to 
be different from the infection control situation in medical in-
stitutions right before the crisis stage in which this survey was 
conducted was downgraded from the alert stage to the concern 
stage [21]. An individual’s basic belief system may have changed 
in the process of caring for a significant number of COVID-19 
patients for a long period [22]. In addition, it is thought that the 
PTG score increased as the repeated difficult situations under 
the pandemic gave rise to a new perspective through reflection 
[22]. 

As a result of analyzing the risk factors of the group with 
dysfunctional thinking through multivariate logistic regression 
analysis, age over 31 years, chronic diseases of co-living family, 
and nursing for confirmed patients within 1 month significant 
variables. In a previous study investigating the mental problems 
of healthcare workers [23], most of them included depressive 
symptoms, anxiety symptoms, and insomnia, and studies on ob-
session, which represents excessive thinking, were rare, making 
an accurate comparison difficult. In a previous study of the gen-
eral population, the OCS score was higher in older people [18]. 
However, other studies targeting medical personnel did not 
reach significant conclusions about age [7,19]. Since previous 
studies were conducted during the COVID-19 pandemic and 
are thought to be different from this study conducted during 
the stabilization period, it is necessary to repeatedly study the 
OCS score according to the demographic characteristics of the 
subjects. 

Although it was difficult to find studies that included the 
question of nursing for confirmed patients within 1 month, 
which was significant in the results of this study, there was a 
previous study that stated that nursing COVID-19 patients was 
correlated with obsessive thoughts, but no papers supporting 
this study result were found [7]. Most of the domestic and in-
ternational studies were qualitative, asking nurses about their 

Table 4. Comparison of posttraumatic growth by groups according to dysfunctional thinking about COVID-19 (N=152)
Variable Non-dysfunctional thinking (n=129) Dysfunctional thinking (n=23) t (P)
Posttraumatic growth 3.33±1.17 3.57±0.99 –0.93 (0.353)
  Changed perception of self 3.49±1.18 3.54±1.22 –0.17 (0.863)
  Relation to others 3.42±1.24 3.70±1.03 –1.13 (0.267)
  New possibilities 3.06±1.48 3.62±1.24 –1.71 (0.061)
  Spiritual-existential change 3.02±1.74 3.28±1.36 –0.82 (0.420)

Values are presented as mean±standard deviation.

Table 5. Multivariate logistic regression analysis for the group with 
dysfunctional thinking about COVID-19 (N=152)
Variable OR 95% CI P-value 
Age (yr) 1
  ≤30 1 (reference)
  ≥31 4.39 1.30–14.87 0.018
Chronic diseases of co-living family
  No 1 (reference)
  Yes 13.6 1.39–133.06 0.025
Nursing for confirmed patients 

within 1 month
  No 1 (reference)
  Yes 3.34 1.08–10.32 0.036

CI, confidence interval; OR, odds ratio.
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experiences while caring for patients, so it was still difficult to 
find results to support group differences in OCS scores. A study 
[24] that investigated the mental wellbeing of nurses during the 
COVID-19 pandemic stated that directly caring for confirmed 
patients causes fear, but providing clear instructions, informa-
tion, and protective equipment was a factor that reduced fear. 
Based on the results of a previous study that OCS is positively 
correlated with COVID-19 anxiety [16], it can be thought that 
anxiety about caring for COVID-19 patients causes fear. There-
fore, it is important to provide adequate protective gear and 
updated guidance as appropriate when caring for COVID-19 
patients. Furthermore, repeated studies on the relationship be-
tween patient care situations and OCS are needed. 

In this study, the mean scores for all factors of PTG were 
higher in the group with dysfunctional thinking, but this was 
not statistically significant. It was difficult to find articles that 
studied the relationship between COVID-19 and PTG, and a 
previous study of the relationship between psychosocial wellbe-
ing and OCS scores in nurses who experienced the COVID-19 
pandemic reported that higher OCS scores were associated 
with poorer psychosocial wellbeing [8], which contradicts these 
findings. The PTG scores in this study were measured after the 
end of the pandemic, and it is possible that multiple factors, 
such as strengthened infection control guidelines in medical 
institutions and changes in individual beliefs, may have had a 
complex effect. There is some variation in sample size between 
the two groups, which may have led to an insufficient number 
of significant variables [22]. Future studies with larger sample 
sizes using both OCS and other psychosocial health measures 
are warranted to explore differences. 

This study investigated demographic characteristics, 
COVID-19-related characteristics, obsession with COVID-19, 
and PTG of nurses working in various medical institutions 
nationwide. The limitation of this study is that it did not iden-
tify the influence of institutional characteristics and PTG on 
obsession with COVID-19. However, by examining obsession 
with COVID-19 during the routine phase of the pandemic, this 
study provides foundational data that can be used as a basis for 
understanding the long-term effect of the pandemic and the 
effectiveness of related policies. 
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INTRODUCTION 

The life expectancy of Koreans has steadily increased due to 
advancements in medical technology and improved living stan-
dards. However, the incidence of chronic diseases has risen due 
to factors such as stress, irregular eating habits, sleep disorders, 
and sedentary lifestyles. In particular, circulatory diseases and 
cancer have shown a marked increase, which is closely associat-
ed with metabolic syndrome. Metabolic syndrome is defined as 
a cluster of metabolic abnormalities, including abdominal obesi-
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Abstract 
Background: This study examines the impact of sleep duration on the incidence of metabolic syndrome in Korean adults. 
Methods: A total of 11,721 participants (5,263 male 6,458 female) aged 19–64 years from the 8th Korea National Health and Nutri-
tion Examination Survey were included. Sleep duration was categorized as less than 7 hours, 7 to less than 9 hours, and 9 or more 
hours. Metabolic syndrome was defined using the National Cholesterol Education Program Adult Treatment Panel-III criteria. Chi-
square tests and logistic regression analysis were conducted to assess associations. 
Results: The prevalence of metabolic syndrome was 28.4%, higher in male (34.4%) than female (23.6%). The average sleep duration 
was 6.79±1.75 hours. In male, sleeping less than 6 hours increased the risk of metabolic syndrome by 1.54 times (95% confidence in-
terval [CI]: 1.30–1.82) and abdominal obesity by 1.51 times (95% CI: 1.29–1.77). In premenopausal female, sleep under 7 hours in-
creased the risk of metabolic syndrome by 1.28 times (95% CI: 1.06–1.55) and abdominal obesity by 1.41 times (95% CI: 1.20–1.66). 
Conclusions: Shorter sleep duration is linked to a higher risk of metabolic syndrome and abdominal obesity, highlighting the impor-
tance of adequate sleep for metabolic health. 

Keywords: Sleep duration, Metabolic syndrome, Obesity  

ty, hypertension, hyperglycemia, elevated triglycerides, and low 
high-density lipoprotein (HDL) cholesterol levels, and is known 
to significantly increase the risk of cardiovascular diseases and 
diabetes [1,2]. 

Over the past two decades, the prevalence of metabolic 
syndrome among Korean adults has increased from 27.1% to 
33.2%. The rise has been particularly dramatic in male, where 
prevalence surged from 25.8% to 40.0%, primarily driven by 
increased abdominal obesity and hyperglycemia. These findings 
underscore the importance of early detection and prevention of 
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metabolic syndrome [3]. 
Mental health and lifestyle factors play critical roles in the 

onset of metabolic syndrome, with sleep duration being a par-
ticularly important variable. Short sleep duration can stimulate 
the sympathetic nervous system, leading to increased heart 
rate and blood pressure, elevated secretion of cortisol—a stress 
hormone—and the exacerbation of insulin resistance and met-
abolic abnormalities [4-6]. Studies suggest that the relationship 
between sleep duration and the prevalence of metabolic syn-
drome follows a U-shaped curve, with both short and long sleep 
durations posing risks [7-9]. 

In female, menopause induces significant metabolic changes, 
increasing the risk of abdominal obesity, elevated triglycerides, 
and hyperglycemia. Consequently, the prevalence of metabolic 
syndrome rises sharply in postmenopausal female. This high-
lights the need for studies analyzing the relationship between 
sleep duration and metabolic syndrome while considering sex 
and physiological conditions [10,11]. 

This study utilized data from the 8th Korea National Health 
and Nutrition Examination Survey (KNHANES) to examine 
the association between sleep duration and the prevalence of 
metabolic syndrome in Korean adults. Specifically, it assessed 
the risks of short sleep duration (<6 hours) in male and com-
pared the prevalence of individual metabolic syndrome compo-
nents between premenopausal and postmenopausal female. The 
findings aim to provide a foundation for the development of 
preventive and management strategies for metabolic syndrome 
that account for sex and physiological differences. 

METHODS 

Study population 
This study was conducted using data from the 8th KNHANES 
(2019–2021). Of the 22,559 participants in the KNHANES, 
individuals aged 18 years or younger and those aged 65 years 
or older (n=9,245) were excluded. Consequently, 13,314 adults 
aged 19 to 64 years were initially selected for analysis. Among 
these, 780 participants with missing data on sleep duration and 
795 individuals with incomplete information required for the 
diagnosis of metabolic syndrome-such as blood pressure, blood 
glucose, triglycerides, HDL cholesterol, or waist circumfer-
ence-were excluded. Additionally, 18 participants with missing 
occupational data were removed. Ultimately, a total of 11,721 
participants (5,263 male and 6,458 female) were included in the 
final analysis (Fig. 1). 

Variable definitions 

Dependent variable 
The dependent variable in this study was metabolic syndrome, 
defined based on the revised 2005 National Cholesterol Educa-
tion Program Adult Treatment Panel-III criteria and the waist 
circumference thresholds suggested by the Korean Society for 
the Study of Obesity [12]. 

Metabolic syndrome was diagnosed if an individual met three 
or more of the following five criteria: 

• �Abdominal obesity: Waist circumference ≥90 cm for male 
and ≥85 cm for female. 

• �Hypertriglyceridemia: Triglycerides ≥150 mg/dL or current-
ly taking medication for dyslipidemia. 

• �Hypertension: Systolic blood pressure ≥130 mmHg or dia-
stolic blood pressure ≥85 mmHg, or currently taking anti-
hypertensive medication.  

• �Low HDL cholesterol: HDL cholesterol <40 mg/dL for male 
and <50 mg/dL for female.  

• �Hyperglycemia: HbA1C ≥5.7% was used as an indicator 
instead of fasting blood glucose, and individuals taking dia-
betes medication were also included [13]. 

Independent variable 
The independent variable was average daily sleep duration, 
measured based on the “weekday sleep duration” item from the 

KNHANES 8th 2019–2021
Total (n=22,559)

Excluded participants aged under 18 and 
over 65 (n=9,245)

Excluded participants with missing sleep 
information (n=780)

Excluded participants with missing 
information on any metabolic syndrome 

components (n=795)

Excluded participants with missing 
occupational information (n=18)

Final analysis (N=11,721)
(male=5,263 and female=6,458)

Fig. 1. Flow-chart for study participants selection. KNHANES, 
Korea National Health and Nutrition Examination Survey.
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Mental Health section of the KNHANES (2019–2021). Partici-
pants were asked to report their average bedtime and wake-up 
time on weekdays, and these were used to calculate their daily 
sleep duration. For this study, sleep duration was categorized 
into three groups: 

• Short sleep duration: Less than 7 hours. 
• �Optimal sleep duration: 7 hours to less than 9 hours. 
• Excessive sleep duration: 9 hours or more [14,15]. 
For male, a further stratification was made to analyze the 

impact of very short sleep duration (<6 hours) on the risk of 
metabolic syndrome. This additional classification (less than 6 
hours, 6 to less than 7 hours, 7 to less than 9 hours, and 9 hours 
or more) aimed to provide a more precise understanding of 
how short sleep duration affects the components of metabolic 
syndrome in male. 

This classification was based on prior studies reflecting the 
characteristics of the Korean population and the guidelines 
recommended by the National Sleep Foundation in the United 
States [16]. 

Covariates 
a. �Sociodemographic Characteristics: Sociodemographic char-

acteristics included sex, age, income level, and educational 
attainment, all of which were self-reported. Age was catego-
rized into five groups based on the KNHANES data: 19–29 
years, 30– 39 years, 40–49 years, 50–59 years, and 60–64 
years. Marital status was classified as “single,” “married,” or 
“without a spouse” (separated, divorced, or widowed). Educa-
tional attainment was grouped into four categories: “elemen-
tary school graduate or lower,” “middle school graduate,” “high 
school graduate,” and “college graduate or higher.” Income 
level was divided into four groups: “high,” “upper middle,” 
“lower middle,” and “low.” 

b. �Health Behavior Characteristics: Health behavior charac-
teristics included smoking status, alcohol consumption, 
physical activity, sleep duration, and obesity. Smoking status 
was classified into “non-smoker,” “former smoker,” and “cur-
rent smoker,” with non-smokers defined as those who had 
smoked fewer than 100 cigarettes in their lifetime. Alcohol 
consumption was grouped into three categories: “less than 
once per month,” “1–4 times per month,” and “twice or more 
per week.” Physical activity was assessed based on the weekly 
accumulation of at least 150 minutes of moderate-intensity 
activity or 75 minutes of vigorous-intensity activity. Obesi-
ty was defined as a body mass index (BMI) ≥25 kg/m2. For 

female, menopausal status (absence of menstruation for 12 
consecutive months) was also considered. 

c. �Occupational Characteristics: Occupational characteristics 
included shift work status and average weekly working hours. 
Shift work was classified as either “daytime work” or “shift 
work.” Daytime work referred to jobs performed exclusive-
ly during regular daytime hours, while shift work included 
evening work, night work, rotating shifts (including day and 
night rotations), 24-hour shifts, split shifts, irregular shifts, 
and any work schedule involving nighttime or non-daytime 
hours. Average weekly working hours were categorized as “40 
hours or fewer” and “more than 40 hours.” 

Statistical analyses 
Statistical analyses were conducted using SPSS version 29.0 
(IBM Corp.), and the significance level was set at P<0.05. The 
specific analytical methods employed in this study were as fol-
lows:  

First, descriptive statistics were performed to examine the 
general and health behavior characteristics of the study popula-
tion. Frequencies and percentages were presented for categori-
cal variables, while means and standard deviations were report-
ed for continuous variables. 

Second, chi-squared tests (χ2-tests) were used to assess differ-
ences in the prevalence and statistical significance of metabolic 
syndrome and its components across sleep duration categories. 

Third, logistic regression analysis was performed to evaluate 
the effect of sleep duration on the prevalence of metabolic syn-
drome. Odds ratios and 95% confidence intervals (CIs) were 
calculated to quantify the associations. 

Ethics statement 
This study was exempted from approval by the Institutional Re-
view Board because this study was a secondary data analysis of 
existing data. 

RESULTS 

Metabolic syndrome by general characteristics 
This study analyzed the prevalence of metabolic syndrome 
and its associated factors among 5,263 male and 6,458 female. 
The prevalence of metabolic syndrome was 34.4% in male and 
23.6% in female, and it increased with age. The highest preva-
lence was observed in the 60–64 age group, with rates of 50.6% 
in male and 54.4% in female. 
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Shorter sleep duration was associated with a higher preva-
lence of metabolic syndrome. Among those sleeping less than 6 
hours per night, the prevalence was 43.6% in male and 29.9% in 
female. Additionally, the prevalence of metabolic syndrome was 
significantly higher in individuals who were obese, had lower 
educational attainment, lower income, or no spouse. Lifestyle 
factors such as smoking, alcohol consumption, shift work, and 
working more than 40 hours per week were also associated with 
increased prevalence. 

Among individuals who did not engage in regular exercise, 
the prevalence of metabolic syndrome was 39.1% in male and 
25.8% in female. Obese individuals exhibited the highest preva-
lence, with 56.5% in male and 56.3% in female (Table 1). 

Metabolic syndrome by sleep duration 
In male, shorter sleep duration was associated with a higher 
prevalence of metabolic syndrome. The prevalence was 37.8% 
in male sleeping less than 7 hours, 31.9% in those sleeping 7 

Table 1. Characteristics of the study population

Characteristic Category
Male

χ2 (P)
Female

χ2 (P)Metabolic syndrome Metabolic syndrome
Yes (n=1,809) No (n=3,454) Yes (n=1,521) No (n=4,937)

Age (yr) 19–29 117 (11.2) 930 (88.8) 434.81 (<0.001) 57 (5.5) 980 (94.5) 926.86 (<0.001)
30–39 263 (26.9) 715 (73.1) 125 (10.7) 1,048 (89.3)
40–49 496 (39.8) 750 (60.2) 253 (16.1) 1,322 (83.9)
50–59 565 (44.7) 700 (55.3) 582 (33.3) 1,164 (66.7)
60–64 368 (50.6) 359 (49.4) 504 (54.4) 423 (45.6)

Marital status Single 334 (19.8) 1,355 (80.2) 241.68 (<0.001) 110 (8.1) 1,249 (91.9) 264.76 (<0.001)
Spouse (+) 1,340 (40.6) 1,963 (59.4) 1,168 (26.3) 3,274 (73.7)
Spouse (–) 135 (49.3) 139 (50.7) 243 (37.0) 414 (63.0)

Education Elementary 99 (51.8) 92 (48.2) 66.48 (<0.001) 249 (60.9) 160 (39.1) 590.28 (<0.001)
Middle 153 (50.3) 151 (49.7) 227 (45.0) 277 (55.0)
High 685 (32.4) 1,430 (67.6) 611 (24.3) 1,902 (75.7)
University 872 (32.9) 1,781 (67.1) 434 (14.3) 2,598 (85.7)

House income Low 164 (35.4) 299 (64.6) 6.35 (0.096) 210 (37.1) 356 (62.9) 111.04 (<0.001)
Mid-low 411 (37.4) 689 (62.6) 425 (27.9) 1,096 (72.1)
Mid-high 535 (33.1) 1,079 (66.9) 455 (22.6) 1,562 (77.4)
High 699 (33.5) 1,387 (66.5) 431 (18.3) 1,923 (81.7)

Weekday sleep (hr) <6 362 (43.6) 468 (56.4) 44.01 (<0.001) 282 (29.9) 662 (70.1) 34.20 (<0.001)
6 to <7 534 (34.8) 1,001 (65.2) 418 (25.0) 1,255 (75.0)
7 to <9 846 (31.8) 1,811 (68.2) 742 (21.8) 2,656 (78.2)
≥9 72 (28.5) 181 (71.5) 84 (18.7) 365 (81.3)

Shift work None 187 (33.0) 379 (67.0) 7.74 (0.021) 528 (27.8) 1,372 (72.2) 29.11 (<0.001)
Daytime 1,379 (35.4) 2,519 (64.6) 841 (22.2) 2,945 (77.8)
Shift 243 (30.4) 556 (69.6) 152 (19.7) 620 (80.3)

Working time (hr) None 186 (33.0) 377 (67.0) 9.60 (0.008) 528 (27.8) 1,374 (72.2) 32.74 (<0.001)
≤40 780 (32.5) 1,621 (67.5) 681 (20.8) 2,591 (79.2)
>40 843 (36.7) 1,456 (63.3) 312 (24.3) 972 (75.7)

Smoking Current 690 (37.0) 1,174 (63.0) 89.54 (<0.001) 99 (25.5) 289 (74.5)   0.84 (0.656)
Former 728 (39.7) 1,107 (60.3) 89 (22.7) 303 (77.3)
Never 391 (25.0) 1,173 (75.0) 1,334 (23.5) 4,345 (76.5)

Alcohol use (times) <1 514 (35.5) 935 (64.5) 28.37 (<0.001) 974 (28.8) 2,409 (71.2) 108.33 (<0.001)
1–4 632 (30.3) 1,454 (69.7) 394 (17.7) 1,831 (82.3)
≥5 663 (38.4) 1,065 (61.6) 153 (18.0) 697 (82.0)

Physical activity Yes 774 (29.6) 1,841 (70.4) 52.50 (<0.001) 587 (20.7) 2,249 (79.3) 22.88 (<0.001)
No 1,035 (39.1) 1,613 (60.9) 934 (25.8) 2,688 (74.2)

Menopause Yes -   - - 902 (41.3) 1,281 (58.7) 578.16 (<0.001)
No - - 619 (14.5) 3,656 (85.5)

BMI (kg/m2) <25.0 439 (15.5) 2,401 (84.5) 978.33 (<0.001) 514 (11.0) 4,154 (89.0) 1,471.10 (<0.001)
≥25.0 1,370 (56.5) 1,053 (43.5) 1,007 (56.3) 783 (43.7)

Values are presented as number (%) with appropriate units unless stated otherwise.
BMI, body mass index.
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to less than 9 hours, and 28.5% in those sleeping 9 hours or 
more (P<0.001). Abdominal obesity was most prevalent in male 
sleeping less than 7 hours (43.5%), followed by those sleeping 7 
to less than 9 hours (37.1%) and those sleeping 9 hours or more 
(37.9%) (P<0.001). Similarly, hyperglycemia was most prevalent 
in male sleeping less than 7 hours (44.9%), compared to 40.4% 
in those sleeping 7 to less than 9 hours, and 29.6% in those 
sleeping 9 hours or more (P<0.001). 

In female, shorter sleep duration was also associated with a 
higher prevalence of metabolic syndrome. The prevalence was 
26.6% in female sleeping less than 7 hours, 21.8% in those sleep-
ing 7 to less than 9 hours, and 18.7% in those sleeping 9 hours 
or more (P<0.001). Abdominal obesity was most prevalent in 
female sleeping less than 7 hours (29.9%), followed by those 
sleeping 9 hours or more (24.7%) and those sleeping 7 to less 
than 9 hours (22.6%) (P<0.001). Hyperglycemia was also most 
prevalent in female sleeping less than 7 hours (42.1%) (P<0.001) 
(Table 2).  

Relationship between sleep duration and metabolic syn-
drome  

Association between sleep duration and metabolic syndrome 
and its components 
Logistic regression analysis revealed that in male, insufficient 
sleep (less than 7 hours) was associated with a 1.27-fold higher 
risk of metabolic syndrome (95% CI: 1.12–1.43) and a 1.29-fold 
higher risk of abdominal obesity (95% CI: 1.15–1.45) compared 

to optimal sleep duration (7 to less than 9 hours). 
In female, insufficient sleep increased the risk of abdominal 

obesity by 1.34 times (95% CI: 1.19–1.52), but no significant 
association was observed with the overall risk of metabolic syn-
drome (Table 3). 

Insufficient sleep was a significant common factor associated 
with increased risk of abdominal obesity in both male and fe-
male. 

Association between metabolic syndrome and categorized 
sleep duration in male 
When sleep duration was further categorized, male sleeping 
less than 6 hours exhibited a 1.54-fold higher risk of metabolic 
syndrome (95% CI: 1.30–1.82) compared to those with optimal 
sleep (7 to less than 9 hours). Additionally, this group showed 
the highest risk of abdominal obesity, with a 1.51-fold increase 
(95% CI: 1.29–1.77) (Table 4). 

Prevalence of metabolic syndrome and its components 
before and after menopause 
Postmenopausal female exhibited a metabolic syndrome prev-
alence of 41.3%, approximately 2.8 times higher than the 14.5% 
observed in premenopausal female. Among its key components, 
abdominal obesity increased from 20.5% before menopause to 
35.9% after menopause, hypertension from 14.8% to 43.3%, and 
hyperglycemia from 24.2% to 64.3% (all P<0.001) (Table 5). 

Notably, the prevalence of hyperglycemia showed the largest 
increase, with postmenopausal female exhibiting a prevalence 

Table 2. Prevalence of metabolic syndrome and its components

Variable
Sleep duration

P-value
<7 hr 7 to <9 hr ≥9 hr

Male (n) 2,358 2,652 253
  Metabolic syndrome 891 (37.8) 846 (31.9) 72 (28.5) <0.001
  Central obesity 1,026 (43.5) 994 (37.1) 96 (37.9) <0.001
  High blood pressure 980 (41.6) 1,022 (38.5) 83 (32.8) 0.007
  High triglyceride 1,094 (46.4) 1,180 (44.5) 99 (39.1) 0.060
  Low HDL-cholesterol 523 (22.2) 573 (21.6) 53 (20.9) 0.834
  Hyperglycemia 1,058 (44.9) 1,060 (40.4) 75 (29.6) <0.001
Female (n) 2,611 3,398 449
  Metabolic syndrome 695 (26.6) 742 (21.8) 84 (18.7) <0.001
  Central obesity 780 (29.9) 768 (22.6) 111 (24.7) <0.001
  High blood pressure 728 (27.9) 755 (22.2) 94 (20.9) <0.001
  High triglyceride 726 (27.8) 874 (25.7) 102 (22.7) 0.037
  Low HDL-cholesterol 761 (29.1) 992 (29.2) 130 (29.0) 0.994
  Hyperglycemia 1,100 (42.1) 1,215 (35.8) 124 (27.6) <0.001

Values are presented as number (%) with appropriate units unless stated otherwise.
HDL, high-density lipoprotein.
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Table 3. Odds ratios of metabolic syndrome and its components

Variable
Sleep duration

<7 hr 7 to <9 hr ≥9 hr
Male (n) 2,365 2,657 253
  Metabolic syndrome 1.27 (1.12–1.43) Ref 1.10 (0.81–1.50)
  Metabolic syndrome components
    Central obesity 1.29 (1.15–1.45) Ref 1.23 (0.93–1.61)
    High blood pressure 1.08 (0.96–1.22) Ref 0.96 (0.71–1.30)
    High triglyceride 1.04 (0.92–1.17) Ref 1.00 (0.76–1.32)
    Low HDL-cholesterol 1.02 (0.89–1.17) Ref 1.03 (0.74–1.42)
    Hyperglycemia 1.12 (0.99–1.27) Ref 0.86 (0.62–1.19)
Female (n) 2,617 3,398 449
  Metabolic syndrome 1.12 (0.98–1.27) Ref 1.04 (0.79–1.38)
  Metabolic syndrome components
    Central obesity 1.34 (1.19–1.52) Ref 1.28 (1.00–1.63)
    High blood pressure 1.11 (0.97–1.27) Ref 1.27 (0.95–1.68)
    High triglyceride 0.90 (0.80–1.03) Ref 0.99 (0.76–1.29)
    Low HDL-cholesterol 0.91 (0.81–1.02) Ref 0.96 (0.76–1.21)
    Hyperglycemia 1.07 (0.95–1.21) Ref 0.92 (0.71–1.19)

Values are presented as odds ratio (confidence interval) with appropriate units unless stated otherwise. Adjusted for age, marital status, education, 
household income, shift work, working time, alcohol drinking, smoking status, physical activity, body mass index, high blood pressure, high triglyceride, 
low HDL-cholesterol, hyperglycemia only (menopausal status: female only).
HDL, high-density lipoprotein; Ref, reference.

Table 4. Odds ratios of metabolic syndrome and its components by four sleep duration in male

Variable
Sleep duration

<6 hr 6 to <7 hr 7 to <9 hr ≥9 hr
Male (n) 830 1,535 2,675 253
  Metabolic syndrome 1.54 (1.30–1.82) 1.14 (0.99–1.31) Ref 1.11 (0.81–1.51)
  Metabolic syndrome components
    Central obesity 1.51 (1.29–1.77) 1.19 (1.04–1.35) Ref 1.22 (0.93–1.61)
    High blood pressure 1.11 (0.94–1.32) 0.96 (0.84–1.11) Ref 0.97 (0.71–1.33)
    High triglyceride 1.14 (0.96–1.35) 0.89 (0.82–1.07) Ref 1.01 (0.76–1.35)
    Low HDL-cholesterol 1.13 (0.93–1.36) 0.88 (0.75–1.03) Ref 1.06 (0.76–1.47)
    Hyperglycemia 1.12 (0.94–1.34) 1.12 (0.97–1.29) Ref 0.86 (0.62–1.19)

Values are presented as odds ratio (confidence interval) with appropriate units unless stated otherwise. Adjusted for age, marital status, education, 
household income, shift work, working time, alcohol drinking, smoking status, physical activity, body mass index, high blood pressure, high triglyceride, 
low HDL-cholesterol, hyperglycemia only.
HDL, high-density lipoprotein; Ref, reference.

Table 5. Prevalence of metabolic syndrome and its components according to menopausal status
Premenopause (n=4,275) Postmenopause (n=2,183) P-value

Metabolic syndrome 619 (14.5) 902 (41.3) <0.001
Metabolic syndrome components
  Central obesity 875 (20.5) 784 (35.9) <0.001
  High blood pressure 631 (14.8) 946 (43.3) <0.001
  High triglyceride 767 (17.9) 935 (42.8) <0.001
  Low HDL-cholesterol 1,115 (26.1) 768 (35.2) <0.001
  Hyperglycemia 1,036 (24.2) 1,403 (64.3) <0.001

Values are presented as number (%) with appropriate units unless stated otherwise.
HDL, high-density lipoprotein.
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approximately 2.7 times higher than premenopausal female. 

Association between sleep duration and metabolic syndrome 
in premenopausal and postmenopausal female 
Logistic regression analysis was conducted to examine the rela-
tionship between sleep duration and metabolic syndrome and 
its components in premenopausal and postmenopausal female 
(Table 6). 

In premenopausal female, insufficient sleep (less than 7 hours) 
was associated with a 1.28-fold higher risk of metabolic syn-
drome (95% CI: 1.06–1.55) and a 1.41-fold higher risk of ab-
dominal obesity (95% CI: 1.20–1.66) compared to optimal sleep 
duration (7 to less than 9 hours). 

In postmenopausal female, insufficient sleep was associat-
ed with a 1.26-fold higher risk of abdominal obesity (95% CI: 
1.05–1.52) compared to optimal sleep. 

In both premenopausal and postmenopausal female, insuffi-
cient sleep significantly increased the risk of abdominal obesity. 
However, the risk of metabolic syndrome increased with insuf-
ficient sleep only in premenopausal female. 

DISCUSSION 

This study analyzed the relationship between sleep duration and 
metabolic syndrome, considering sex and menopausal status, 

using data from the 8th Korea National Health and Nutrition 
Examination Survey (KNHANES, 2019–2021). The main find-
ings revealed that shorter sleep duration significantly increased 
the risk of metabolic syndrome in male, with the highest risk 
observed in those sleeping less than 6 hours. Among female, the 
association between sleep duration and the components of met-
abolic syndrome differed based on menopausal status. These 
findings suggest that sleep duration is a critical factor in the 
development of metabolic syndrome and highlight the study’s 
novelty in providing more detailed analysis by sex and physio-
logical state compared to previous studies.  

Shorter sleep duration increases the risk of metabolic syn-
drome due to physiological mechanisms such as sympathetic 
nervous system hyperactivation, increased cortisol secre-
tion, and worsened insulin resistance. These mechanisms are 
well-documented in the literature and support this study’s 
results that short sleep is associated with increased risks of met-
abolic abnormalities and abdominal obesity [1,6]. In particular, 
this study further subdivided male participants into a group 
sleeping less than 6 hours, revealing that very short sleep dura-
tions significantly exacerbate the risk of metabolic syndrome. 
Unlike most prior studies that dichotomized sleep duration into 
“short” and “adequate,” this study offers insights into the specif-
ic risks posed by extremely short sleep durations [3,4]. 

The rapid increase in the risk of metabolic syndrome in post-

Table 6. Odds ratios of metabolic syndrome by sleep duration according to menopausal status
Sleep duration

<7 hr 7 to <9 hr ≥9 hr
Premenopause (n) 1,613 2,316 349
  Metabolic syndrome 1.28 (1.06–1.55) Ref 1.11 (0.76–1.61)
  Metabolic syndrome components
    Central obesity 1.41 (1.20–1.66) Ref 1.33 (0.99–1.78)
    High blood pressure 1.19 (0.98–1.45) Ref 1.27 (0.87–1.87)
    High triglyceride 0.91 (0.76–1.09) Ref 1.00 (0.72–1.39)
    Low HDL-cholesterol 0.93 (0.80–1.08) Ref 0.96 (0.73–1.26)
    Hyperglycemia 1.04 (0.88–1.23) Ref 0.85 (0.61–1.18)
Postmenopause (n) 1,004 1,082 100
  Metabolic syndrome 0.96 (0.82–1.18) Ref 0.99 (0.65–1.54)
  Metabolic syndrome components
    Central obesity 1.26 (1.05–1.52) Ref 1.25 (0.81–1.94)
    High blood pressure 1.03 (0.86–1.24) Ref 1.31 (0.85–2.02)
    High triglyceride 0.89 (0.74–1.07) Ref 0.98 (0.64–1.51)
    Low HDL-cholesterol 0.86 (0.72–1.04) Ref 0.93 (0.60–1.46)
    Hyperglycemia 1.10 (0.92–1.33) Ref 1.05 (0.67–1.64)

Values are presented as odds ratio (confidence interval) with appropriate units unless stated otherwise. Adjusted for age, marital status, education, 
household income, shift work, working time, alcohol drinking, smoking status, physical activity, body mass index, high blood pressure, high triglyceride, 
low HDL-cholesterol, hyperglycemia only.
HDL, high-density lipoprotein; Ref, reference.
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menopausal female is primarily attributed to decreased estrogen 
levels, which lead to changes in fat distribution and worsened 
insulin sensitivity. This study showed that premenopausal fe-
male with shorter sleep durations (<7 hours) had a 1.41-fold 
increased risk of abdominal obesity, while postmenopausal 
female exhibited a similar trend with a 1.26-fold increased risk. 
Notably, postmenopausal female demonstrated higher preva-
lence rates of metabolic syndrome components such as abdom-
inal obesity, hypertension, and hyperglycemia. These findings 
suggest that short sleep durations can exacerbate metabolic 
abnormalities in postmenopausal female [7,8]. 

The observed prevalence of hyperglycemia in postmenopaus-
al female is particularly noteworthy. This increase reflects phys-
iological changes in postmenopausal female, such as worsened 
insulin resistance and impaired glucose regulation. Previous 
studies have identified these changes as major contributors to 
the heightened risk of metabolic syndrome in postmenopausal 
female. This study builds on these findings, demonstrating that 
short sleep durations may further increase the risk of hypergly-
cemia in this population. These results emphasize the impor-
tance of developing tailored preventive strategies for metabolic 
syndrome in postmenopausal female [9,10]. 

Compared to previous studies, this research has several sig-
nificant strengths. First, it analyzed the relationship between 
sleep duration and metabolic syndrome by accounting for 
sex and menopausal status. While most prior studies either 
broadly examined the relationship or only divided participants 
by sex, this study provides a detailed comparison of metabol-
ic syndrome prevalence rates and component-specific risks 
based on premenopausal and postmenopausal status. Second, 
it subdivided male’s sleep durations to include a group sleeping 
less than 6 hours, providing a more precise analysis of the risks 
associated with very short sleep durations. This contrasts with 
prior studies that often defined short sleep as less than 7 hours. 
Third, this study used data from KNHANES, ensuring large-
scale representativeness and high reliability through the use of 
the most recent data. 

The findings of this study offer several important implica-
tions. First, for male, extremely short sleep durations (less than 
6 hours) significantly increase the risk of metabolic syndrome. 
This highlights the need for education and interventions aimed 
at maintaining adequate sleep duration (7–9 hours). Second, for 
female, the risk factors for metabolic syndrome vary before and 
after menopause. Tailored management strategies considering 
menopausal status are essential, especially for postmenopausal 

female, where increased fat accumulation and decreased insulin 
sensitivity are major contributors to metabolic abnormalities. 
Third, this study demonstrates the importance of detailed cat-
egorization of sleep durations in assessing the risk of metabolic 
syndrome. Future studies should move beyond simple dichoto-
mization of “short” and “long” sleep durations to include more 
precise classifications of very short sleep. 

Despite its strengths, this study has several limitations. First, 
sleep duration was self-reported, which may lead to recall bias 
or under- or over-reporting. Second, this study focused solely 
on sleep duration without accounting for qualitative factors 
such as sleep disorders (e.g., insomnia, sleep apnea) or stress 
levels, which may influence the results. Third, the cross-section-
al design limits the ability to determine causal relationships be-
tween sleep duration and metabolic syndrome. Future research 
should adopt longitudinal designs to address these limitations 
and incorporate multidimensional analyses, including qualita-
tive assessments of sleep.  

In conclusion, this study confirms that sleep duration signifi-
cantly impacts the risk of metabolic syndrome and highlights 
the differences by sex and menopausal status. These findings 
provide critical evidence for the development of tailored strate-
gies for the prevention and management of metabolic syndrome 
based on sex and physiological state. 
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INTRODUCTION 

As society ages, the prevalence of older adults with disabilities 
is steadily increasing. The Disability Survey by the Ministry 
of Health and Welfare indicated that those aged 65 and older 
represent 54.3% of the disabled population. This represents the 
highest percentage among all age groups with disabilities. This 
signifies an increase from 49.9% in 2020, underscoring the ten-
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Abstract 
Background: This study aimed to identify factors influencing life satisfaction with a focus on met or unmet care needs for living in 
older adults with disabilities. 
Methods: This study analyzed the data of 2,220 disabled older people, using the fourth wave of the Disability Life Dynamic Panel 
Survey from the Korea Disables people’s Development Institute. We used descriptive statistics, t-tests, ANOVA, Pearson’s correlation 
coefficient, and multiple regression for our analyses. 
Results: Social factors, employment status, and levels of depression influenced the life satisfaction of disabled older adults. Various 
social factors, including meeting social/leisure activity care need, having a higher number of close people, more frequent meetings 
with them, and engaging in social activities, significantly influenced better life satisfaction. This regression model explained 26% of 
the variance in life satisfaction. 
Conclusions: This study highlights the influence of social factors, particularly the addressed social participation care needs, on the 
life satisfaction of older people with disabilities. Therefore, enhancing social networks and community-based programs is essential to 
help individuals sustain their social connections. Additionally, providing care to those who face challenges in participating will enable 
their ongoing engagement in social activities. 

Keywords: Personal satisfaction, Health services needs and demand, Disabled persons, Aged

dency to age within the disabled demographic [1]. Advanced 
age is associated with negative changes in physical, mental, and 
social functions, frequently resulting in a decline in quality of 
life and overall life satisfaction [2]. Older people with disabilities 
encounter compounded obstacles stemming from both age-re-
lated and disability-related issues, making them more vulnerable 
and requiring more social care [3]. 

A complex interaction of physical, social, and emotional fac-
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tors influences life satisfaction in older adults. Previous studies 
have shown that various elements, such as social support, de-
pression, physical health, and the ability to engage in activities 
of daily living (ADL), greatly influence life satisfaction in older 
adults [4]. Among these, ADL [5] and social relationships [4,6] 
are two of the most important for life satisfaction. 

The deterioration of daily living abilities in older adults in-
creases dependency on others, which negatively influences 
both physical function and social connections. This frequently 
results in social isolation, depression, and a subsequent decline 
in quality of life [7]. Older people with disabilities encounter 
substantial and prolonged limitations in performing daily living 
[8]. Over 30% of individuals with disabilities reportedly require 
assistance with daily living, and over 40% consider their support 
insufficient [9]. As a result, older individuals with disabilities 
are more prone to reduced life satisfaction, underscoring the 
need for specific interventions. 

Social factors are another critical determinant of life satisfac-
tion in later life [4,6]. As individuals age, their social networks 
typically diminish [10]. Older individuals with disabilities face 
several challenges, including physical limitations, social isola-
tion, depression, and other difficulties [11,12]. Such challenges 
have a particularly adverse influence on their life satisfaction. 
The findings indicate that supporting care needs for living and 
fostering social relationships play crucial roles in improving life 
satisfaction among older individuals with disabilities. While 
these factors are essential for promoting independent living 
and preserving physical and emotional well-being, research on 
the relationship between care needs for living and life satisfac-
tion in older individuals with disabilities remains insufficient. 
Therefore, this study aims to identify whether the care needs for 
living are met in older individuals with disabilities (Aim 1) and 
to identify the factors influencing their life satisfaction, with a 
particular focus on met or unmet care needs for living (Aim 2). 

METHODS 

Study design 
This study is a secondary analysis using the 4th wave of Dis-
ability Life Dynamic Panel Survey [13] to investigate the factors 
influencing life satisfaction, with a focus on met or unmet care 
needs for living for older individuals with disabilities. 

Data and ethical considerations 
The Korea Disabled People’s Development Institute has per-

formed the Disability Life Dynamic Panel Survey annually since 
2018. It involves individuals who registered their disabilities 
with the Ministry of Health and Welfare from 2015 to 2017, 
along with their household members. Trained investigators 
conducted one-on-one, face-to-face interviews. In 2018, a panel 
of 6,121 participants was chosen to complete the first wave of 
the survey. Data can be acquired by submitting a request via the 
Disability Statistics Data Portal. 

The participants in this study were 2,220 older adults aged 60 
years and above who participated in the 4th survey conducted 
in 2021. This analysis included data that had no missing values 
for the key variables. This study was conducted with the ap-
proval from the Institutional Review Board (IRB) at the Gachon 
University (IRB No. 1044396-202410-HR-182-01).  

Measurements  

Life satisfaction 
The overall life satisfaction was measured using a question with 
a 10-point Likert scale, ranging from “very dissatisfied=1” to 
“very satisfied=10.” 

Influencing factors 
Met care needs for living were assessed as follows. 

The presence of a caregiver was assessed using a question ask-
ing, “Who assists with your living?” In this study, we classified 
those who answered “none” as “no caregiver,” while those who 
selected a spouse, parents, child, or others as “has caregiver.” 

Met care needs for living were measured using questions 
about the degree of care needs required and the actual level of 
care received in living activities (such as washing and personal 
hygiene, mobility, eating, dressing, healthcare, and social/lei-
sure activity participation). The degree of assistance required 
was measured with the question, “Please indicate the types 
and levels of living activities where you need assistance,” us-
ing a 4-point Likert scale from “no assistance needed=1” to 
“completely need assistance=4.” The degree of actual assistance 
received was measured with the question, “What areas do you 
mainly receive help with?” using a Likert scale from “no assis-
tance received=1” to “completely assisted=4.” This study re-
classified the items of washing and personal hygiene, mobility, 
eating, and dressing as ADL. 

Met care needs for living were created by calculating the 
difference between the two questions (the degree of care needs 
required and the actual level of care received), categorizing as 
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either “met” or “unmet.” If the difference between the two ques-
tions was 0 or less, it was classified as “met,” and if the difference 
was greater than 0, it was classified as “unmet.” For ADL, if any 
of the four sub-items were unmet, it was classified as “unmet.” 

General characteristics include demographic and social fac-
tors. Demographic factors were measured using variables such 
as age, gender, education level, severity of disability, employ-
ment status, and depression. Depression was assessed using the 
Center for Epidemiological Studies-Depression Scale-11. This 
scale consists of 11 items rated on a 4-point Likert scale from 
“rarely or none=1” to “most or all of the time=4.” The total 
score is calculated by summing the responses to the 11 items, 
with higher scores indicating greater levels of depression [14]. 
Social factors were measured by the number of close people, 
frequency of meetings, and participation in social activities. The 
number of close people was assessed by asking the question: 
“How many close friends, neighbors, and acquaintances do you 
have (people you can talk about personal concerns, family is-
sues, and other matters)?” The frequency of meetings was mea-
sured with the question: “How often do you meet the friends, 
neighbors, and acquaintances mentioned above?” Participation 
in social activities was determined based on responses to ques-
tions about participation in activities such as religious activities, 
social gatherings, leisure activities, volunteer work, or political/
organizational activities at least once a month. If the respondent 
answered “yes” to any of these activities, they were classified as 
“participation”; otherwise, they were classified as “no participa-
tion.” 

Data analysis 
The general characteristics and status of care needs for living 
were analyzed using descriptive statistics. The characteristics 
of life satisfaction by general characteristics were identified us-
ing t-test and ANOVA. The relationships between depression, 
the number of close people, and life satisfaction were analyzed 
using Pearson’s correlation coefficient. Multiple regression was 
used to identify factors influencing life satisfaction.  

RESULTS  

General characteristics 
Among the participants, 54.3% were man, and 45.7% were 
woman. The highest proportion of participants (45.9%) were 
high school graduates or above. Approximately 78% of partic-
ipants stated that they were not working at the moment. The 

average score of depression was 18.99, with 57.6% categorized 
as having mild disabilities. Regarding social factors, the average 
number of close persons was 2.06, and the most common fre-
quency of meeting others was 1–2 times per year (33.7%). A to-
tal of 62.6% of participants responded that they did not engage 
in any social activities (Table 1). 

Met care needs for living 
Approximately 66.8% of the participants reported having a 
caregiver. The prevalence of those who met ADL care needs was 
62.1%. For health care and social/leisure activity participation, 
83.8% and 79.2% of participants reported receiving sufficient 
care, respectively (Table 1). Table 2 displays the degree of care 
needed and the actual level of care received for daily living. 
Among ADL items, the care needs were highest for eating 
(44.9%) and social/leisure activity participation (36.5%), fol-
lowed by mobility (34.8%). Similarly, ADL items that received 

Table 1. General characteristics (N=2,220)
Category Subcategory Value
Age (yr) 60–69 1,795 (80.9)

≥70 425 (19.1)
Gender Man 1,206 (54.3)

Woman 1,014 (45.7)
Education level ≤Elementary 661 (29.8)

Middle 540 (24.3)
≥High 1,019 (45.9)

Employment status Yes 481 (21.7)
No 1,739 (78.3)

Depression (score range, 11–44) 18.99±6.25
Disability severity Mild 1,278 (57.6)

Severe 942 (42.4)
Number of close people 2.06±2.18
Frequency of meetings with 

close people
Nearly every day 113 (5.1)
1–2 times a week 406 (18.3)
1–2 times a month 618 (27.8)
1–2 times every 3 months 335 (15.1)
1–2 times or less per year 748 (33.7)

Social activities Yes 831 (37.4)
No 1,389 (62.6)

Caregivers Yes 1,482 (66.8)
No 738 (33.2)

Met care needs for activities of 
daily living

Met 1,379 (62.1)
Unmet 841 (37.9)

Met care needs for healthcare Met 1,861 (83.8)
Unmet 359 (16.2)

Met care needs for social/ 
leisure activity participation

Met 1,758 (79.2)
Unmet 462 (20.8)

Life satisfaction (score range, 
1–10)

5.32±1.86

Values are presented as number (%) or mean±standard deviation.
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the highest actual level of care were eating (39.5%), mobility 
(28.7%), and social/leisure activity participation (31.1%). 

Life satisfaction 
The average score of life satisfaction was 5.32 (Table 1). Differ-
ences in life satisfaction according to the general characteristics 
are as follows (Table 3). Significant differences were found in 
gender (t=2.19, P=0.029), education level (F=12.73, P<0.001), 
employment status (t=12.21, P<0.001), and disability severity 
(t=8.76, P<0.001). The frequency of meetings with close people 
(F=71.25, P<0.001) and social activity participation (t=12.62, 
P<0.001) were significantly related to life satisfaction. 

As for met care needs for living, having a caregiver (t=–4.10, 
P<0.001), met care needs for ADL (t=4.87, P<0.001), healthcare 
(t=3.48, P=0.001), and social/leisure activity (t=5.31, P<0.001) 
made significant differences in how satisfied older adults 
were with their lives (Table 3). Life satisfaction was negatively 
correlated with depression (r=–0.50, P<0.001). The number 
of close people was positively correlated with life satisfaction 
(r=0.30, P<0.001) (Table 4). 

Factors influencing life satisfaction 
Multiple regression was used to identify factors influencing 
life satisfaction. This regression model explained 26% of the 
variance in quality of life. The variance inflation factor values 
ranged from 1.08 to 3.48, all of which were below 10. This 
indicates that no multicollinearity problems exist among the 
predictor variables. The multiple regression analysis revealed 
that meeting social/leisure activity care needs led to higher life 
satisfaction (ß=0.04, P=0.018). Having a job (ß=0.12, P<0.001), 
lower levels of depression (ß=–0.37, P<0.001), a higher number 
of close people (ß=0.07, P<0.001), more frequent meetings with 
them (almost daily meetings: ß=0.15, P<0.001), and engaging 
in social activities (ß=0.09, P<0.001) were all associated with 
higher life satisfaction (Table 5). 

DISCUSSION 

This study was conducted to assess the met care needs for living 
and the factors affecting the life satisfaction of older individuals 
with disabilities in the community. This study revealed that the 
life satisfaction of older adults with disabilities was 5.32 out of 
10, indicating a moderate level. This result is similar to previous 
studies on the life satisfaction of older individuals with disabil-
ities, which reported a score of 3.22 out of 5 [3], but lower than 
the life satisfaction score of non-disabled older adults, recorded 
at 3.6 out of 5 [15]. However, the participants were older adults 
aged 60 or older, so there is a limitation in directly comparing 
the results with those of studies conducted on older adults aged 
64 or older. 

Various factors, such as social support, depression, physical 
health, and the ability to perform ADL, influence life satisfac-
tion [4]. Previous studies indicate that social relationships [4,6], 
depression [16], and the ability to perform ADL [5] are signifi-
cant factors influencing life satisfaction. People with disabilities 
face an elevated risk of encountering not only physical function 
limits but also social isolation [11] and depression [12], which 
may adversely affect their overall life satisfaction. Therefore, 
providing more opportunities for social participation and emo-
tional support is necessary to improve the life satisfaction of 
individuals with disabilities. 

In this study, the life satisfaction of older adults with disabil-
ities also showed significant differences based on social factors, 
employment status, and depression. Specifically, the study re-
vealed that various social factors significantly influence the life 
satisfaction of disabled older adults. An increased number of 
close friends, neighbors, or acquaintances, along with regular 
interactions and engagement in social activities, correlates pos-
itively with life satisfaction. This finding is consistent with pre-
vious studies, which indicated that life satisfaction rises with the 
frequency of contact with friends, family, and neighbors [4,6,17]. 

Table 2. Care needs for living (N=2,220)
Washing and personal hygiene Mobility Eating Dressing Healthcare Social/leisure activity participation

No care received 1,437 (64.7) 1,310 (59.0) 1,093 (49.2) 1,524 (68.6) 1,376 (62.0) 1,246 (56.1)
Rarely receive care 360 (16.2) 274 (12.3) 249 (11.2) 351 (15.8) 371 (16.7) 283 (12.7)
Some care received 268 (12.1) 386 (17.4) 609 (27.4) 242 (10.9) 324 (14.6) 437 (19.7)
Completely receive care 155 (7.0) 250 (11.3) 269 (12.1) 103 (4.6) 149 (6.7) 254 (11.4)
No requires care 1,232 (55.5) 1,064 (47.9) 796 (35.9) 1,351 (60.9) 1,184 (53.3) 1,001 (45.1)
Hardly requires care 480 (21.6) 384 (17.3) 429 (19.3) 491 (22.1) 522 (23.5) 410 (18.5)
Generally requires care 326 (14.7) 483 (21.8) 694 (31.3) 259 (11.7) 355 (16.0) 510 (23.0)
Completely requires care 182 (8.2) 289 (13.0) 301 (13.6) 119 (5.4) 159 (7.2) 299 (13.5)

Values are presented as number (%).
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Table 3. Differences in life satisfaction according to the general characteristics (N=2,220)
Category Subcategory Mean±SD t or F P-value
Age (yr) 60–69 5.33±1.75 0.89 0.374

≥70 5.24±1.92
Gender Man 5.40±1.90 2.19 0.029

Woman 5.22±1.80
Education level ≤Elementarya 5.08±1.77 12.73 <0.001

Middleb 5.21±1.79 a=b≤c
≥Highc 5.53±1.93

Employment status Yes 6.20±1.54 12.21 <0.001
No 5.07±1.86

Disability severity Mild 5.61±1.75 8.76 <0.001
Severe 4.92±1.92

Frequency of meetings with close people Nearly every daya 6.17±2.09 71.25 <0.001
1–2 times a weekb 6.02±1.83 a=b>c=d>e
1–2 times a monthc 5.66±1.66
1–2 times every 3 monthsd 5.40±1.61
1–2 times or less per yeare 4.49±1.78

Social activities Yes 5.94±1.72 12.62 <0.001
No 4.95±1.84

Caregivers Yes 5.20±1.92 –4.10 <0.001
No 5.54±1.71

Met care needs for ADL Met 5.47±1.82 4.87 <0.001
Unmet 5.07±1.89

Met care needs for health care Met 5.38±1.83 3.48 0.001
Unmet 5.01±1.96

Met care needs for social/leisure activity participation Met 5.42±1.86 5.31 <0.001
Unmet 4.91±1.79

post-hoc test: Duncan test
ADL, activities of daily living; SD, standard deviation.

Table 4. Correlation among depression, the number of close persons, and life satisfaction (N=2,220)

Variable
r (P)

Life satisfaction Depression Number of close people
Life satisfaction 1
Depression –0.50 (<0.001) 1
Number of close people 0.30 (<0.001) –0.28 (<0.001) 1

Older adults often encounter a decline in social interactions 
and a decrease in social activities [10], and individuals with 
disabilities are more prone to experience greater social isolation 
compared to their non-disabled counterparts [11]. This study 
revealed a higher life satisfaction among those currently em-
ployed. Older adults view employment not only as an economic 
factor but also as a crucial element in enhancing social relation-
ships [18]. Therefore, we expect older adults with disabilities to 
experience accelerated social isolation, which could lead to a 
higher risk of reduced life satisfaction. To improve life satisfac-
tion, it is essential to provide tailored social participation pro-
grams for elderly individuals with disabilities and implement 
strategies to prevent social isolation by helping them maintain 
existing social relationships. 

Furthermore, this study’s findings suggest a close relationship 
between met care needs for living are and overall life satisfac-
tion. A significant difference in life satisfaction existed based on 
whether care needs for living were met or unmet. Participants 
who met their care needs for social/leisure activities, ADL, and 
healthcare demonstrated higher life satisfaction compared to 
those who did not. The availability of support for social/leisure 
participation was recognized as an important factor influencing 
life satisfaction. 

The percentage of participants who needed care to participate 
in social or leisure activities was higher than those who actually 
received care. The rate of unmet care needs for participation in 
social/leisure activity was also high. There are few studies ad-
dressing the issue of met care needs. The findings were similar 
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to the 27% unmet needs for social activities reported among 
community-dwelling older adults with dementia [19]. Such a 
high rate of unmet needs is likely to be a significant factor in re-
ducing the life satisfaction of older individuals with disabilities. 

As previously discussed, social participation plays a significant 
role in life satisfaction [2,20]. Enhancing their engagement in 
leisure activities or social participation could improve their life 
satisfaction. The fact that life satisfaction significantly increased 
when non-physical care, such as social/leisure participation, 
was adequately provided emphasizes the need for an integrated 
approach that supports overall living, not just physical care. This 
suggests that, in addition to meeting basic physical needs, social 
and emotional support play a crucial role in enhancing the life 
satisfaction of older individuals with disabilities. 

Depression is an important influencing factor in this study. 
This shows similar results to previous studies, indicating that 
depression has an influence on life satisfaction [16]. This high-
lights the importance of managing depression in older adults. 
Since social activity support is known to play a key role in re-
ducing depression [21], it would be crucial to promote social 
participation, which emerged as an important influencing fac-
tor in this study. 

This study has several limitations. First, it did not consider 
the type of disability. Future research should examine the dif-
ferences based on disability types and severity levels to identify 
factors influencing life satisfaction. Secondly, this study solely 
examined the existence or non-existence of a caregiver because 

it relied on secondary data. The quality of the relationship be-
tween caregivers and older adults may influence their life satis-
faction, necessitating further research. 

Additionally, we used secondary data in this study, categoriz-
ing the age in 10-year intervals. In this study, we defined older 
adults as over 60 years rather than over 65 years old. Comparing 
the findings of this study with those of other research presents a 
challenge. However, this study holds significance as it evaluates 
how the satisfaction of older adults with disabilities is influ-
enced by their met care needs. Based on this study, the follow-
ing recommendations are made: Firstly, we need to improve the 
quality of care for individuals. It is necessary to provide tailored 
support that reflects individual needs, going beyond physical 
assistance. In particular, care provision should focus not only on 
ADL but also on healthcare and social/leisure activity participa-
tion. Second, it is important to create an environment that fos-
ters social relationships. We should activate community-based 
programs to prevent social isolation among older individuals 
with disabilities and strengthen their social networks. Further-
more, we should provide care to individuals who struggle with 
participation, ensuring their continued engagement in social 
activities for disabled older people. 
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Table 5. Factors influencing life satisfaction (N=2,220)

Variable (reference)
Unstandardized coefficients Standardized coefficients

t P-value
B SE ß

Gender (woman) 0.06 0.06 0.02 0.98 0.329
Education level: middle (≤elementary) –0.13 0.10 –0.03 –1.37 0.172
Education level: ≥high (≤elementary) 0.14 0.08 0.04 1.69 0.091
Employment status (no) 0.47 0.07 0.12 7.12 <0.001
Depression –0.12 0.01 –0.37 –22.65 <0.001
Disability severity (severe) 0.19 0.06 0.05 3.07 0.002
Frequency of meetings: 1–2 times every 3 months (1–2 times or less per year) 0.18 0.12 0.04 1.57 0.116
Frequency of meetings: 1–2 times a month (1–2 times or less per year) 0.30 0.11 0.08 2.76 0.006
Frequency of meetings: 1–2 times a week (1–2 times or less per year) 0.68 0.11 0.16 6.03 <0.001
Frequency of meetings: nearly every day (1–2 times or less per year) 1.09 0.15 0.15 7.40 <0.001
Social activities (no) 0.34 0.06 0.09 5.72 <0.001
Number of close people 0.06 0.01 0.07 4.24 <0.001
Caregiver (yes) –0.21 0.06 –0.06 –3.43 0.001
Met care need: ADL (unmet) 0.01 0.07 0.01 0.22 0.829
Met care need: healthcare (unmet) –0.05 0.09 –0.01 –0.49 0.623
Met care need: social/leisure activity participation (unmet) 0.19 0.08 0.04 2.38 0.018
R2=0.27, adjusted R2=0.26, F (P)=70.02 (<0.001)

ADL, activities of daily living; SE, standard error.
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should be capitalized. In making a table, the average and stan-
dard deviation, the number of participants and other figures 
should be given and on the annotated part of the table, the ap-
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plied statistical method should be noted. For ratio, the number 
of responders and the ratio, and for correlation coefficient, the 
value of correlation coefficient should be given, respectively.

Figures
Number all figures (graphs, charts, photographs, and illustra-
tions) in the order of their citation in the text. When illustrating 
a figure, use a bar or a line graph for average or proportion, and 
list measures using standard deviation or standard error and 
must show their P-values. Identify the applied statistical meth-
ods at the footnote of each figure. Primary outcome data should 
not be presented in figures alone. Exact values with measure of 
variability should be reported in the text or table as well as in 
the abstract. All symbols, indicators (including error bars), line 
styles, colors, and abbreviations should be defined in a legend. 
Each axis on a statistical graph must have a label and units of 
measure should be labeled. Error bars should be included in 
both directions, unless only 1-sided variability was calculated.

Acceptable file formats are .jpg, .tif, .pdf, .ppt, .psd, and .eps. 
Required minimum resoultion for publication is 300 ppi.

Abbreviations
Overindulgence with the use of abbreviations is forbidden, and 
the use of abbreviations must be minimized. Only standardized 
abbreviations may be used and abbreviations should not be 
used in titles or abstracts. With the exception of measurement 
units, abbreviation should be specified when first introduced in 
the text and then may be used independently.

Units of Measurement
Laboratory values are expressed using conventional units of 
measure, with relevant Systeme International (SI) conversion 
factors expressed secondarily (in parentheses) only at first men-
tion. Figures and tables should use conventional units, with 
conversion factors given in legends or footnotes. The metric 
system is preferred for the expression of length, area, mass, and 
volume.

Names of Drugs, Devices, and Other Products
Generic names should be used. When proprietary brands are 
used in research, include the brand name and the name of the 
manufacturer in parentheses after the first mention of the ge-
neric name in the Methods section.

Generic Names, Numbers, and Measurement Units
Personal, geographical and generic names must be written in 
original language, if possible, and numbers must be written 
in Arabic numerals. The measurement units such as length, 
height, mass and volume should be indicated in the metric sys-
tem (meter, kilogram, liter etc). Temperature must be indicated 
in centigrade and blood pressure in mmHg. Units for blood 
and clinical laboratory test measurements should be expressed 
in the ordinary scale or by International Units (SI). A space is 
required between a measured value and its unit.

Supplementary Materials
Supplementary materials for online-only publication can be 
submitted, when there is insufficient space to include the mate-
rials in the manuscript text or figures. Because supplementary 
materials are not edited or formatted after publication, authors 
are responsible for the accuracy and presentation of these mate-
rials.

Reporting Sex/Gender
The term sex (male, female) should be used when reporting bi-
ological factors and gender (man, woman) should be used when 
reporting gender identity or psychosocial/cultural factors. The 
methods used to obtain information on sex, gender, or both (e.g., 
selfreported, investigator observed or classified, or laboratory 
test) should be explained in the Methods section. If only one sex 
is reported, or included in the study, the reason the other sex is 
not reported or included should be explained in the methods 
section, except for studies of diseases/disorders that only affect 
males (e.g., prostate disease) or females (e.g., ovarian disease). 
The sex distribution of study participants or samples should be 
reported in the results section, including for studies of humans, 
tissues, cells, or animals. Study results should disaggregate and 
report all outcome data by sex.

2) Letters to the Editor, Letters in Reply, Editorials, and 
Viewpoints
For preparation of Letters to the Editor, Letters in Reply, Edito-
rials, and Viewpoints, refer to ‘Summary of Article Types’ in the 
categories of articles secction.

4. REPORTING GUIDELINES FOR SPECIFIC 
STUDY DESIGNS

Authors should be aware of the information that must be in-
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cluded in the contents of the research according to the study 
design and must reflect them in their articles. Authors should 
refer to STROBE (http://www.strobe-statement.org) for obser-
vational studies, CONSORT (http://www.consort-statement.
org) for randomized controlled trials, STARD (http://www.
stard-statement.org) for studies of diagnostic accuracy, and 
PRISMA (https://www.equator-network.org/reporting-guide-
lines/prisma/) and MOOSE (https://www.equator-network.
org/reporting-guidelines/meta-analysis-of-observational-stud-
ies-in-epidemiology-a-proposal-for-reporting-meta-analy-
sis-of-observational-studies-in-epidemiology-moose-group/) 
for systematic reviews and meta-analyses.

5. MANUSCRIPT REVIEW AND PUBLICATION

Upon submission of a manuscript, the Editorial Committee will 
review the article whether its contents meet the objectives of 
the Journal, and the article can be rejected at this initial review 
process. The Editorial Committee will entrust two or more ex-
perts with review of articles and will decide their acceptance for 
publication with the help of experts’ recommendations. Based 
on comments from reviewers and editors, authors may be asked 
to revise their manuscripts. Authors are required to submit a re-
vised manuscript and a letter of explanation regarding how they 
have dealt with all comments and questions raised by reviewers 
and editors through the electronic submission system. The Ed-
itorial Committee or the editor-in-chief may entrust an statis-
tical expert with statistical review of articles at the final stage of 
review, and ask authors to revise their manuscripts, if necessary.

The acceptance for publication is decided by the Editorial 
Committee after its thorough review process, and the edi-
tor-in-chief will deliver an official approval of acceptance for 
publication.

6. COPYRIGHT

Once publication of the manuscript has been decided, the 
copyright will be deferred to the Korean Society for Health Pro-
motion and Disease Prevention, and the copyright of the man-
uscript published will belong to the Society. The Society is enti-
tled to publish, distribute and print a manuscript in the journal 
or other media. As the time of submission, a corresponding au-
thor, on behalf of all authors, must sign and submit the ‘copyright 
transfer agreement form’, which must be downloaded from the 
homepage, to confirm that its copyright is assigned.

7. ETHICAL REGULATIONS

Review and handling procedures related to all research ethics 
including ethics regulations and plagiarism, duplicate publi-
cation, and research misconduct will be followed according to 
the ‘Good Publication Practice Guidelines for Medical Journals 
(http://kamje.or.kr/)’ stipulated by the Korean Association of 
Medical Journal Editors (KAMJE).

1) Ethical Review and Informed Consent
If the research involves human participants, it must comply with 
the ethical standards of the Declaration of Helsinki (adopted 
in 1964; amended in 2008; https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medi-
cal-research-involving-human-subjects/) and in principle must 
undergo scrutiny of an independent Institutional Review Board 
(IRB) or Research Ethics Committee (REC) which reviews the 
ethical issues of the human experiment. However, in clinical 
studies, the approval of the IRB or ERC and participant’s con-
sent must be received and specified in the text.

2) Privacy and Confidentiality
Every author must protect privacy and confidentiality of study 
participants. The personal information regarding the identity 
of a study participant must not be disclosed in any form: article, 
photo or pedigree. However, if a study participant’s personal 
information is indispensable as scientific information, it must 
be explained to the study participant or his/her legal guardian, 
written informed consent should be obtained from him/her 
before publication, and his/her approval must be specified in a 
published article. At the time of explanation, a manuscript to be 
published, including photos, must be offered to a study partici-
pant and be approved by him/her. Description materials includ-
ing photographs should not disclose study participant’s name, 
english initials, and hospital identification number.

3) Redundant Publication/Duplicate Submission
An article that has been already reported in another journal or 
is being reviewed by another journal, and an article that has a 
redundant material previously published in the journal will be 
rejected. If the article contains similar work that has already 
been reported in another publication or has been published in 
the journal, the author should include copies of such material 
along with the submitted article. The Editorial Committee will 
decide on the matter of secondary publication of the submitted 
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article and then consider for its acceptance. Also, the author 
can not submit a published article to another journal without 
authorization. Only under the conditions for secondary publi-
cation stipulated in the ‘Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals’ this may be allowed.

4) Authorship and Contributorship
Every author must meet the authorship standards set forth 
in the ‘Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals’. He/she has a duty of verifying that his/
her article has not yet been published and is not the same as 
any existing one. All persons designated as authors must fulfill 
all three conditions that they had contributed to 1) conception 
and design, acquisition of data, or analysis and interpretation of 
data, 2) drafting the article or revising it critically for important 
intellectual content, and 3) final approval of the version to be 
published. All contributors participating in the research not 
meeting the authorship standards must be listed in ‘Acknowl-
edgments’ section after receiving their permission. After a man-
uscript has been submitted, no author could not be added.

5) Conflicts of Interest and Financial Disclosures
Each author has a duty to disclose direct or indirect conflicts of 
interest in the subject matter discussed in the submitted article. 
All authors must reveal all possible conflicts of interest that 
related to research such as consultation fees and stocks when 
submitting their article and should provide all of their personal 
signatures to verify that they have revealed so. A financial grant 
or support received for research purposes should be disclosed 
at the bottom of the title page, and all conflicts of interest such 
as consulting fees and stocks associated with study should also 
be disclosed at the bottom of the title page or in acknowledg-
ment section. The corresponding author is required to confirm 
whether his/her or his/her co-authors have any conflict of inter-

est to declare, and to provide appropriate details to the Editorial 
Committee.

8. RESUBMISSION

The resubmission period for a manuscript sent to its author for 
revision must be three months, and if three months are exceeded, 
the manuscript must be judged again as a new manuscript.

9. PAGE PROOFS

Page proofs will be sent to corresponding authors by the Edito-
rial Committee. Authors must send them back within 48 hours 
after reading them carefully and revising them if necessary. The 
revision of page proofs must be limited to the errors of typeset-
ting, and it is prohibited to change or to add new contents to the 
article. Authors are responsible for the contents of page proofs.

10. ARTICLE PROCESSING CHARGE

No review fees are charged for all the submitted articles. Article 
processing charges are required for publication in the KJHP. 
Publication fees for all the accepted original or review articles 
are 300,000 Korean Won (250 US dollars). Additionally, if the 
article exceeds 6 pages of the journal, additional fees (50,000 
Korean Won or 40 US dollars per extra page) will be charged.

11. CORRECTIONS

If necessary, requests to publish corrections should be sent to 
the Editorial Committee within one month of journal publica-
tion. Corrections are reviewed by editors and authors and pub-
lished in the next issue of the journal.
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