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Jun Woo KWON, MEd
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ABSTRACT

Wearable technologies are increasingly used to support personalised health management and promote health-related behaviours.
These devices generate continuous, real-time data that are often interpreted as individualised health information. However, the key
issue is not only data accuracy, but whether wearable-derived metrics are valid at the individual level or truly reflect personalisation.
While wearable data may appear precise, their interpretation is limited by measurement variability, lack of contextualisation, and reli-
ance on population-based models. This paper introduces the concept of the illusion of personalisation to describe the discrepancy be-
tween the apparent specificity of wearable-derived data and their limited individual-level interpretability. Data alone do not create
meaning, and additional data do not necessarily improve clarity. In health promotion and preventive medicine, uncritical interpreta-
tion of wearable data may overestimate their clinical relevance. A cautious approach is therefore warranted, recognising wearable

data as indicators of general trends rather than definitive representations of individual health.

Keywords: Wearable devices, Digital biomarkers, Illusion of personalisation, Health promotion, Personalised health

The rapid adoption of wearable technologies has transformed
how individuals engage with their health. Devices that contin-
uously monitor heart rate, physical activity, sleep, and other
physiological parameters are now widely promoted as tools for
personalised health management. This shift aligns with broad-
er trends in digital medicine, where data-driven approaches
promise to tailor interventions to individual needs. This broader
shift reflects the ongoing transformation of healthcare through
digital medicine, characterised by increasing reliance on da-
ta-intensive approaches and continuous monitoring outside
traditional clinical settings [1]. However, the increasing reliance
on wearable-derived metrics raises an important question: do

these data truly represent individualised health information, or

Received: March 29, 2026; Revised: April 20, 2026; Accepted: April 23, 2026
Corresponding author: Jun Woo KWON, MEd

do they merely create the appearance of personalisation? This
issue is particularly relevant in the context of health promotion,
where wearable-derived data are increasingly used to guide
individual behaviours and decisions. While such data may en-
hance awareness and support engagement with health-related
activities, their interpretation is not always straightforward.
Variability in measurement, differences in usage contexts, and
reliance on population-based algorithms may limit the extent to
which these data reflect individual health states. As a result, the
apparent precision of wearable outputs may not necessarily cor-
respond to meaningful or actionable insights.

Wearable devices are often presented as empowering tools
that enable individuals to take control of their health. Their

Department of Physical Education, Seoul National University, 1 Gwanak-ro, Gwanak-gu, Seoul 08826, Korea

Tel: +82-2-880-7788 Fax: +82-2-872-2867 E-mail: bichoncontin@gmail.com

© 2026 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/oy-nc/4.0) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Jun Woo KWON  Limits of Wearable Data in Personalised Health

KJHP

appeal lies in the ability to generate continuous, real-time data
outside traditional clinical settings [2]. This accessibility has po-
sitioned wearables as key instruments in health promotion, par-
ticularly in encouraging physical activity, improving sleep hab-
its, and facilitating self-monitoring. Recent developments have
further expanded their role, with wearable sensors increasingly
integrated into predictive models and digital health ecosystems
[3,4]. These advances may suggest a future in which health de-
cisions are informed by highly granular, individual-level data,
but more data does not necessarily mean better insight.

Despite this promise, the validity of wearable-derived data re-
mains a fundamental concern. Numerous studies have demon-
strated variability in the accuracy of commonly measured pa-
rameters such as heart rate and energy expenditure, particularly
across different populations and activity contexts [5]. Systemat-
ic reviews have also highlighted inconsistencies in the reliability
and validity of commercially available devices, suggesting that
measurement error is not negligible [6]. While such limitations
may be acceptable for general tracking purposes, their implica-
tions become more significant when these data are interpreted
as clinically meaningful indicators of individual health.

Beyond measurement accuracy, a more critical issue may
lie in how these data are interpreted. Wearable technologies
now generate large volumes of personal health data. However,
translating these data into clinically meaningful or actionable
insights remains uncertain, particularly given ongoing challeng-
es in the definition and validation of digital biomarkers [7,8].
Unlike conventional physiological or biochemical biomarkers,
which are typically measured under controlled conditions and
supported by established validation frameworks, digital bio-
markers derived from wearable devices often rely on heteroge-
neous data sources and less established validation approaches
[7]. As a result, their interpretation at the individual level may
be inherently constrained. Without appropriate contextualisa-
tion, such data may be misinterpreted. For example, heart rate
or sleep-related metrics obtained from wearable devices may
vary depending on activity type, measurement conditions, or
device characteristics, reflecting known variability in wear-
able-derived measurements [5,6]. Such fluctuations may be
influenced by transient physiological or environmental factors
rather than meaningful changes in underlying health status. In
this sense, the assumption that more data necessarily leads to
better insight may be overly simplistic.

This challenge becomes more apparent in real-world settings.

Continuous monitoring can certainly increase data availabil-

46 nttps://doi.org/10.15384/kjhp.2026.00255

ity, but it does not automatically improve interpretability. In
practice, the clinical use of these data is still limited by the lack
of standardised validation approaches and the absence of uni-
versally accepted gold standards for many digital biomarkers
[8]. In addition, linking digital signals to clinically meaningful
outcomes in complex, real-world environments remains a rec-
ognised challenge [8]. As a result, numerical outputs generated
by wearable devices—such as composite indices or summary
scores—may convey a sense of precision that is not fully sup-
ported by their methodological foundations. Caution may
therefore be warranted when interpreting such metrics as defin-
itive indicators of individual health status.

Building on these considerations, the concept of the illusion
of personalisation is proposed. This concept describes the gap
between the apparent individual specificity of wearable-de-
rived data and their limited interpretability at the individual
level. The illusion may arise from several factors. Continuous
data streams, numerical outputs, and algorithmically derived
summaries can create a strong impression of precision. At the
same time, these data are shaped by measurement variability,
contextual influences, and population-based modelling. To-
gether, these factors may constrain their validity when applied
to individuals. As a result, wearable-derived metrics can appear
highly personalised, while in practice they may reflect broader
patterns rather than precise individual states. This distinction
between perceived and actual personalisation is particularly rel-
evant in health promotion and preventive care, where such data
are increasingly used to guide individual decision-making. In
practice, wearable-derived data may be most appropriately used
to monitor general trends or support behaviour change rather
than to inform precise individual-level decisions. For example,
gradual changes in activity patterns or sleep duration may pro-
vide useful signals for health promotion. However, interpreting
short-term fluctuations or relying on single measurements as
indicators of individual health status may be more problematic.
In such cases, these data may require cautious interpretation,
particularly when used outside validated clinical contexts. Rec-
ognising this distinction may help ensure that wearable technol-
ogies are used in ways that are both meaningful and appropriate
for individual health management.

A central issue underpinning these concerns is the difficulty
of translating population-level data into individual-level con-
clusions. Much of the evidence supporting wearable-derived
metrics is based on aggregated data, which may not generalise
reliably to individual users. In clinical research, it is well rec-
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ognised that treatment effects and risk predictions derived from
populations do not necessarily apply uniformly to individuals
[9]. This limitation extends to wearable technologies, where al-
gorithms trained on population data are often used to generate
personalised outputs. The apparent individualisation of these
outputs may therefore mask substantial uncertainty. Popula-
tion-level evidence does not guarantee individual-level validity.
What works on average does not always work for the individual.

Recent advances in precision medicine and digital health
have sought to address this challenge by incorporating more so-
phisticated modelling techniques. Approaches such as dynamic
predictive modelling and digital twins aim to capture individual
variability more accurately [4,10]. However, these approaches
also highlight the complexity of achieving true personalisation
in practice. Developing reliable individual-level models requires
rigorous validation. It also demands careful consideration of
uncertainty, both of which remain ongoing challenges in the
field [10]. In this context, the expectation that wearable-derived
data alone can provide precise, individualised health insights
may be premature.

Importantly, the issue is not that wearable technologies lack
value. On the contrary, they offer significant opportunities for
enhancing health awareness, supporting behaviour change, and
facilitating large-scale data collection. Their utility in health
promotion is well established, particularly in encouraging phys-
ical activity and monitoring general health trends [2,3]. How-
ever, the growing perception of wearables as tools for precise,
individualised health assessment warrants careful scrutiny.

In the context of health promotion and preventive medicine,
this distinction is particularly relevant. The use of wearable data
to guide individual health decisions—such as adjusting exercise
intensity, modifying sleep habits, or interpreting physiological
fluctuations—requires a clear understanding of the limitations
of these data. Without such understanding, there is a risk that
individuals may attribute undue significance to metrics that are
inherently uncertain or context-dependent.

A more cautious approach to interpreting wearable-derived
data is needed. Rather than assuming that continuous monitor-
ing equates to personalised insight, it may be more appropriate
to view these data as indicative of general trends rather than
precise individual states. Emphasising the limitations of wear-
able metrics does not diminish their value; instead, it promotes a
more realistic understanding of their role in health management.

Ultimately, the promise of personalised health through wear-
able technologies must be balanced against the realities of data

accuracy, interpretation, and individual variability. Personalised
does not always mean precise. While wearables have the po-
tential to contribute meaningfully to health promotion, their
outputs should not be uncritically regarded as definitive repre-
sentations of individual health.

In conclusion, wearable health data may appear to offer per-
sonalised insights, but their interpretation at the individual level
remains uncertain. As the use of these technologies continues
to expand, it is important to critically evaluate the assumptions
underlying their application. In this regard, wearable-derived
data may be most appropriately used to support general health
awareness and behavioural guidance rather than as standalone
indicators of individual health status. Integrating these data
with clinical context and professional judgement may be im-
portant for their appropriate use in practice. In practical terms,
this may involve considering wearable-derived data alongside
clinical assessment, patient-reported symptoms, and contextual
factors rather than interpreting these metrics in isolation. Such
an approach may help reduce the risk of overinterpretation
while preserving the potential value of wearable technologies
in supporting health-related decision-making. A more nuanced
understanding of wearable data—one that acknowledges both
their potential and their limitations—will be essential for ad-
vancing their role in health promotion and preventive care.
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Age-Specific Differences in Factors Associated with
Obstructive Sleep Apnea among Middle-Aged Men:
Analysis of the Korea National Health and Nutrition
Examination Survey (2021-2023)

Hyun-Ji SONG, RN'? and Jiyun KIM, PhD, RN®

‘Department of Nursing, Gachon University Gil Hospital, Incheon, Korea
*Graduate School of Nursing, Gachon University, Incheon, Korea
*Research Institute of Al and Nursing Science, College of Nursing, Gachon University, Incheon, Korea

ABSTRACT

Background: Qbstructive sleep apnea (OSA) is a prevalent sleep disorder in middle-aged men, yet age-specific risk factors within this
population remain unclear. This study compared the prevalence and associated factors of high-risk OSA between men aged <50 years
and 250 years using national survey data.

Methods: This cross-sectional study analyzed 11,761 middle-aged men (aged>40 years) from the Korea National Health and Nutri-
tion Examination Survey (2021-2023). Weighted multivariable logistic regression was performed to identify associated factors in each
age group, adjusting for sociodemographic, health-related, and lifestyle variables.

Results: High-risk OSA prevalence was 37.2% in men <50 years and 43.6% in men =50 years (P<0.001). In men aged <50 years, ab-
dominal obesity showed the strongest association with high-risk OSA (odds ratio [OR]=6.03, 95% confidence interval [Cl]=4.75-7.65),
followed by current smoking (OR=5.07, 95% Cl=3.79-6.79), past smoking (OR=3.21, 95% Cl=2.44-4.22), high-risk drinking (OR=2.04,
95% Cl=1.51-2.76), high stress level (OR=1.89, 95% Cl=1.02-3.48), moderate stress level (OR=1.55, 95% Cl=1.02-2.34), and poor
subjective health (OR=1.50, 95% Cl=1.07-2.09). In men aged >50 years, past smoking was the strongest factor (OR=5.69, 95%
Cl=4.98-6.49), followed by current smoking (OR=3.88, 95% Cl=3.28-4.59), abdominal obesity (OR=2.94, 95% Cl=2.61-3.31), poor
subjective health (OR=2.09, 95% Cl=1.77-2.46), high stress level (OR=1.85, 95% Cl=1.30-2.63), high-risk drinking (OR=1.63, 95%
Cl=1.32-2.00), and married status (OR=1.30, 95% Cl=1.14-1.48).

Conclusions: Risk factors for high-risk OSA differed between younger and older middle-aged men. Younger men require interventions
focused on abdominal obesity management, smoking cessation, and alcohol reduction, while older men need comprehensive ap-
proaches addressing smoking, metabolic health, and social support. Age-specific screening and prevention strategies are warranted to
reduce the burden of OSA in middle-aged men populations.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common sleep disorder
characterized by recurrent upper airway obstruction during
sleep, leading to intermittent cessation of breathing [1]. OSA
affects approximately 9%-38% of adults worldwide, with partic-
ularly high prevalence among middle-aged men [2,3]. Beyond
being a simple sleep disturbance, OSA is associated with various
adverse health outcomes, including hypertension, cardiovascu-
lar disease, and cognitive impairment [4,5].

Age is one of the most well-established risk factors for OSA,
and numerous studies have reported an increased prevalence
with advancing age [6,7]. However, most previous research has
compared younger adults with older adults, and few studies
have examined age-specific differences within the middle-aged
population itself [8].

Understanding the specific risk factors for OSA among men
in their 40s is particularly important for several reasons. First,
this age group experiences rapid changes in metabolic and car-
diovascular health [9]. Second, early detection and intervention
during middle age may prevent the progression of OSA-related
complications [10]. Third, middle-aged men often have com-
peting health priorities and may not recognize OSA symptoms
[11].

Emerging evidence suggests that OSA risk factors may vary
depending on age, sex, and ethnicity [12,13]. However, research
specifically examining how risk factors differ between younger
and older middle-aged men remains limited [14].

In Korea, several epidemiological studies have examined
OSA, but most have focused either on the general adult popula-
tion or elderly individuals [15-17]. To our knowledge, no study
has systematically compared OSA prevalence and risk factors
between middle-aged men in their 40s versus those in their 50s
and older using nationally representative data.

Therefore, this study aimed to (1) compare the prevalence of
high-risk OSA between middle-aged men <50 years and those
>50 years, and (2) identify age-specific risk factors associated
with OSA in each age group using data from the Korea National
Health and Nutrition Examination Survey (KNHANES).

METHODS

This cross-sectional study analyzed data from the KNHANES,
conducted from 2021 to 2023. KNHANES is a nationally repre-
sentative survey that employs a complex, multistage, probability
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sampling design.

The study population comprised middle-aged men aged 240
years who completed the STOP-BANG questionnaire. After
excluding participants with missing data on key variables, the
final analytical sample consisted of 11,761 men.

The STOP-BANG questionnaire is a validated screening tool
for OSA consisting of eight yes/no questions: Snoring, Tired-
ness, Observed apnea, high blood Pressure, Body mass index
(BMI) >35 kg/m’, Age >50 years, Neck circumference >40 cm,
and male Gender [16]. Total STOP-BANG scores range from
0 to 8. While the original scoring system categorizes risk into
low (0-2), intermediate (3-4), and high (5-8) [16], we dichoto-
mized the scores into low risk (0-2) and high risk (3-8) for the
purpose of this study. Furthermore, since the Age’” item (=50
years) is a constituent component of the score, we conducted
a sensitivity analysis by excluding the age criteria to address
potential endogeneity issues when comparing OSA risk across
different age groups.

Participants were categorized into two age groups: <50 years
and 250 years. Independent variables included demographic
characteristics (education, marital status), health behaviors
(smoking, high-risk drinking, aerobic physical activity), anthro-
pometric measurements (waist circumference), and psychoso-
cial factors (self-rated health, perceived stress).

Categorical variables were presented as weighted frequencies
and Rao-Scott chi-square tests compared categorical variables
between age groups. Under the complex sample design, multi-
ple logistic regression analysis identified factors associated with
high-risk OSA in each age group, adjusting for potential con-
founders. Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated. All analyses accounted for the complex survey
design using sampling weights. Statistical significance was set at
P<0.05. Analyses were performed using IBM SPSS Statistics ver-
sion 31 (IBM Corp.). This study used publicly available second-
ary data. The KNHANES data were obtained from the Korea
Disease Control and Prevention Agency, and all personal iden-
tifying information had been fully anonymized. The study was
conducted with approval from the Institutional Review Board
of Gachon University (approval number: 1044396-202512-HR-
287-01).

RESULTS

Prevalence of high-risk obstructive sleep apnea
Among the total study population, 41.8% of individuals had
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high-risk OSA. By age group, 37.2% of participants in the <50
years group and 43.6% of participants in the 250 years group
were classified as high risk, showing a statistically significant
difference (Rao-Scott X’=36.698, P<0.001) (Table 1).

Comparison of sociodemographic characteristics and
health behaviors by age group

Significant differences were observed across all variables be-
tween age groups (P<0.05). This study comparing health be-
haviors between age groups (<50 years vs. 250 years) among
Korean men aged >40 years (n=11,761) revealed that the >50
years group had significantly higher prevalence of abdominal
obesity (29.0% vs. 31.8%), current smoking (22.0% vs. 14.9%),
and high-risk drinking (16.1% vs. 10.1%).

Educational disparities were notable, with the >50 years
group showing higher proportions of lower education levels
(23.4% elementary or less vs. 0.8%). Higher smoking and drink-
ing rates in older adults indicate prolonged exposure to health
risk factors. Aerobic physical activity and stress levels also differ

by age (Table 2).

Factors associated with high-risk obstructive sleep ap-
nea by age group

Weighted multivariable logistic regression analyses revealed
that factors associated with high-risk OSA differed by age group
(Table 3). In the <50 years group, the strongest risk factor was
waist circumference =90 cm (OR=6.03, 95% CI=4.75-7.65),
indicating that abdominal obesity had a substantial impact on
OSA risk in younger middle-aged men. Smoking was also a sig-
nificant risk factor: current smokers had a 5.07-fold higher risk
(95% CI=3.79-6.79), and former smokers had a 3.21-fold high-
er risk (95% CI=2.44-4.22) compared with never smokers. Par-
ticipants with poor self-rated health had a 1.50-fold higher risk
(95% CI=1.07-2.09) than those reporting good health. High-
risk drinking was associated with a 2.04-fold increased risk
(95% CI=1.51-2.76) compared with non-high-risk drinking.
Participants with high stress level had a 1.89-fold higher risk

Table 1. Prevalence of high-risk OSA by age group
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(95% CI=1.02-3.48) than those reporting no stress. Moderate
stress level was associated with a 1.55-fold increased risk (95%
CI=1.02-2.34) compared with no stress. In contrast, educa-
tional attainment, marital status, and physical activity were not
statistically significant in this age group.

In the 250 years group, former smoking emerged as the stron-
gest risk factor, with a 5.69-fold higher risk (95% CI=4.98-6.49)
compared with never smokers; current smokers also showed
a 3.88-fold higher risk (95% CI=3.28-4.59). Waist circumfer-
ence 290 cm was associated with a 2.94-fold higher risk (95%
CI=2.61-3.31) compared with <90 cm, although the magnitude
of the effect was smaller than that observed in the <50 years
group. Poor self-rated health was associated with a 2.09-fold
higher risk (95% CI=1.77-2.46), and fair self-rated health with
a 1.17-fold higher risk (95% CI=1.02-1.35), compared with
good health. Psychosocial factors showed significant associa-
tions in the >50 years group. Being married was associated with
a 1.30-fold higher risk (95% CI=1.14-1.48) compared without
being married. With no perceived stress as the reference cate-
gory, those reporting high stress had a high risk (OR=1.85, 95%
CI=1.30-2.63).

Regarding educational attainment, having a high school
education was associated with a lower risk of high-risk OSA
(OR=0.78, 95% CI=0.68-0.89) compared with elementary
school education or less. High-risk drinking was associated
with a 1.63-fold higher risk (95% CI=1.32-2.00) compared with
non-high-risk drinking.

DISCUSSION

This nationwide study demonstrates age-specific differences
in OSA prevalence and risk factors among middle-aged Kore-
an men. High-risk OSA was more prevalent in men >50 years
(43.6%) compared to those <50 years (37.2%), demonstrating
an age gradient within the middle-aged population itself. The
observed age-related increase aligns with previous reports [6-8]
and may be related to pathophysiological changes including up-

OSA risk category Total® Age, <50 yr’ Age, 250 yr° Rao-Scott x* P-value
Low-risk 58.2 62.8 56.4 36.698 <0.001
High-risk 41.8 37.2 43.6

Values are presented as weighted %.
OSA, obstructive sleep apnea.

*According to the original STOP-BANG score, 0-2 indicates low risk and 3-8 indicates high risk; "According to the modified STOP-BANG score (excluding

the age =50 yr item), 0-1 indicates low risk and 2-7 indicates high risk.
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Table 2. Comparison of sociodemographic characteristics and health behaviors by age group (n=11,761)

Variable Age, <50 yr Age, 250 yr Rao-Scott x* P-value
Education level 1,890.392 <0.001
Elementary or less 0.8 23.4
Middle school 2.2 13.5
High school 31.8 35.7
>College 65.2 27.4
Marital status 18.339 0.002
Without spouse 19.8 23.5
With spouse 80.2 76.5
Smoking status 89.404 <0.001
Non-smoker 54.1 57.0
Past smoker 239 28.1
Current smoker 22.0 14.9
High-risk drinking 81.052 <0.001
No 839 89.9
Yes 16.1 10.1
Aerobic physical activity 83.930 <0.001
Not practicing 51.4 60.7
Practicing 48.6 39.3
Self-rated health 83.761 <0.001
Good 34.0 30.2
Fair 513 47.5
Poor 14.7 22.2
Abdominal obesity (WC=90 cm) 8.524 0.025
No 71.0 68.2
Yes 29.0 31.8
Stress level 227.932 <0.001
None 10.4 21.1
Low 59.3 59.7
Moderate 25.4 16.0
High 4.9 3.2

Values are presented as weighted %.
WC, waist circumference.

per body fat redistribution, reduced upper airway muscle tone,
and hormonal alterations [9,10].

Our analysis revealed distinct risk factor profiles between
age groups. In younger middle-aged men, abdominal obesity
emerged as the predominant risk factor, suggesting a poten-
tial role of central adiposity in OSA pathogenesis [18,19]. The
strong association may reflect metabolic consequences of cen-
tral fat accumulation, including increased neck circumference
and pharyngeal fat deposition [20-25].

Smoking showed significant associations in both groups but
with different patterns. Among younger men, current smoking
(OR=5.07) showed a stronger association with OSA than past
smoking (OR=3.21). In contrast, among older men, past smok-

52 https://doi.org/10.15384/kjhp.2026.00206

ing was the most significant risk factor (OR=5.69), outweighing
the effect of current smoking (OR=3.88). While smoking in-
tensity was not quantified in this study, the robust association
between past smoking and OSA in older men suggests a possi-
ble lasting influence of smoking history. This observation may
point toward a potential link between long-term smoking and
age-related increases in airway collapsibility [26,27].
Interestingly, marital status was associated with an increased
OSA risk specifically in older men. While the exact mechanism
remains unclear, this association may be attributed to spousal
observation and reporting of symptoms rather than a true in-
crease in disease prevalence. Since the STOP-BANG score in-

cludes subjective items such as witnessed apnea and loud snor-
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Table 3. Factors associated with high-risk OSA by age group: multivariable logistic regression

Variable Age, <50 yr Age, 250 yr
Education level (Ref. elementary or less)
Middle school 1.13 (0.28-4.66) 0.91 (0.78-1.08)
High school 0.56 (0.16-2.00) 0.78 (0.68-0.89)
>College 0.93 (0.26-3.27) 0.88 (0.76-1.04)
Marital status (Ref. without spouse) 1.04 (0.78-1.38) 1.30(1.14-1.48)
Smoking status (Ref. non-smoker)
Past smoker 3.21(2.44-4.22) 5.69 (4.98-6.49)
Current smoker 5.07 (3.79-6.79) 3.88 (3.28-4.59)
High-risk drinking (Ref. no) 2.04 (1.51-2.76) 1.63 (1.32-2.00)
)

Aerobic physical activity (Ref. not practicing)
Self-rated health (Ref. good)

Fair

Poor
Abdominal obesity (WC=90 cm) (Ref. <90 cm)
Stress level (Ref. none)

Low

Moderate

High

1.22 (0.97-1.54)

0.99 (0.77-1.28)
1.50 (1.07-2.09)
6.03 (4.75-7.65)

1.11 (0.75-1.65)
1.55 (1.02-2.34)
1.89 (1.02-3.48)

1.03 (0.92-1.16

1.17 (1.02-1.35)
2.09 (1.77-2.46)
2.94 (2.61-3.31)

0.96 (0.83-1.10)
1.14 (0.95-1.36)
1.85 (1.30-2.63)

Values are presented as odds ratio (95% confidence interval). High-risk OSA was defined based on the modified STOP-BANG score (excluding the age >50

yr item), with scores of 0-1 indicating low risk and 2-7 indicating high risk.

OSA, obstructive sleep apnea; Ref., reference category; WC, waist circumference.

ing, participants with spouses are more likely to be informed of
these nocturnal symptoms, potentially leading to higher scores.
This suggests that the presence of a bed partner may play a crit-
ical role in the clinical screening of OSA in older populations.

Regarding psychological factors, perceived stress showed a
significant association with OSA risk in both age groups, but
the patterns of sensitivity differed. In men aged <50 years, even
moderate stress levels were associated with significantly higher
odds of OSA risk, whereas in the older group, this association
was more pronounced at higher stress levels. These results may
indicate that younger individuals are more responsive to stress,
or that stress-related physiological changes, such as increased
sympathetic activity, could contribute more noticeably to OSA
risk in this group.

The findings have important clinical implications. For young-
er middle-aged men, interventions may benefit from prioritiz-
ing aggressive abdominal obesity management alongside smok-
ing cessation. Although abdominal obesity was a significant
risk factor in both age groups [14], its stronger association in
younger middle-aged men may reflect earlier pathophysiolog-
ical vulnerability before age-related structural changes become
predominant. The finding that past smoking history—rather

than current smoking—emerged as the most potent risk factor

among older men may indicate a possible long-term influence
of smoking on airway physiology [20]. This pattern suggests
that smoking-related respiratory effects could persist or become
more apparent with age, even after cessation. Therefore, our re-
sults highlight the potential importance of early smoking cessa-
tion; quitting at a younger age may help reduce the cumulative
physiological burden on the upper airway and may be associat-
ed with a lower risk of developing OSA later in life.

Study strengths include large nationally representative data,
validated screening tool, and age-stratified analysis within
middle-aged men. Age-specific approaches to screening and
intervention may enhance OSA detection and management ef-
fectiveness in middle-aged men. Limitations include cross-sec-
tional design precluding causal inference, self-reported data
potentially introducing bias, and lack of polysomnography
confirmation. Future longitudinal studies with objective OSA
measures are needed.

This study identified age-specific differences in factors as-
sociated with high-risk OSA among middle-aged men. Study
findings suggest that age-tailored public health strategies may
be beneficial. Further longitudinal studies using objective diag-
nostic measures are needed to clarify causal relationships and to

inform more effective intervention strategies [28].
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ABSTRACT

Background: Health literacy is increasingly recognized as a key determinant of health behavior and preventive practice. This study
aimed to evaluate the association between health literacy and major health behaviors in Korean adults using nationally representa-
tive data.

Methods: We conducted a cross-sectional analysis using the 2023-2024 Korea National Health and Nutrition Examination Survey. A
total of 11,555 adults with complete health literacy responses were included. Health literacy was assessed using a 10-item question-
naire and categorized into quartiles (Q1: lowest; Q4: highest). Current smoking, high-risk drinking, insufficient physical activity, and
non-participation in health screening were evaluated. Multivariable complex-sample logistic regression analyses were performed af-
ter adjusting for demographic and clinical covariates.

Results: Lower health literacy was associated with higher prevalence of current smoking, insufficient physical activity, and non-par-
ticipation in health screening. In the fully adjusted model, participants in the lowest literacy group had significantly higher odds of
current smoking (odds ratio [OR], 1.83; 95% confidence interval [Cl], 1.44-2.32), insufficient physical activity (OR, 1.48; 95% Cl,
1.26-1.74), and not receiving health screening (OR, 1.38; 95% Cl, 1.16-1.65) compared with the highest group. High-risk drinking
was not independently associated with health literacy.

Conclusions: Health literacy was independently associated with key health behaviors and preventive practice in Korean adults. Strat-
egies to improve population health should consider not only access to information but also individuals' capacity to understand and
use health information.

Keywords: Health literacy, Smoking, Exercise, Mass screening, Health behavior

INTRODUCTION

As the modern healthcare environment shifts toward patient-cen-
tered care, health literacy (HL), which refers to the capacity of
individuals to obtain, process, and understand basic health infor-
mation and services needed to make appropriate health decisions,
has become more critical than ever [1,2]. HL transcends mere

Received: March 20, 2026; Revised: April 12, 2026; Accepted: April 13, 2026
Corresponding author: Gee Youn SONG, MD

individual cognitive ability and is gaining attention as a core social
determinant of health that influences health equity and the success
of disease prevention [3,4]. Evidence consistently indicates that
groups with low HL experience a higher prevalence of chronic
diseases and inefficient use of healthcare services, which ultimately
leads to poor health outcomes and increased healthcare expendi-
tures [2,5].
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Health behaviors such as smoking, alcohol consumption,
physical activity, and regular participation in health screenings
are direct factors determining an individual’s risk of disease and
mortality [6,7]. These behaviors are closely linked to the ability
to evaluate healthcare information and translate it into actual
practice rather than being simple matters of personal choice [6,8].
In the current infodemic environment, which is characterized by
an aging population, a surge in chronic diseases, and a vast in-
flux of health information, the ability to select accurate informa-
tion and apply it to self-care is essential [9,10]. Individuals with
low HL encounter barriers in interpreting and utilizing complex
health information, and this can lead to a decline in preventive
health actions and a lack of self-care capacity [11,12].

While several studies have reported associations between HL
and health behaviors, most have been limited to specific age
groups or restricted samples [8,13]. In particular, systematic
analyses evaluating various preventive health practices simulta-
neously using nationally representative data for Korean adults
remain relatively scarce [14,15]. Reflecting the importance of
these indicators, the Korea Disease Control and Prevention
Agency newly introduced a multidimensional 10-item mea-
surement tool in the 2023 Korea National Health and Nutrition
Examination Survey (KNHANES) that covers the searching,
understanding, evaluating, and utilizing of health information
[16,17]. This provides a vital foundation for precisely measuring
the HL of Koreans and elucidating its role as a determinant of
health behavior [18].

Accordingly, this study aims to assess the level of HL among
Korean adults using the 2023-2024 KNHANES data and evalu-
ate its independent impact on major health behaviors, including
smoking, high-risk drinking, and insufficient physical activity, as
well as the utilization of preventive health services such as health
screening [14,15]. The findings will confirm the independent
value of HL beyond socioeconomic variables and educational
attainment, providing practical evidence for establishing future
public health strategies and patient-centered information deliv-

ery systems in clinical settings [19,20].

METHODS

Study population

This study was a cross-sectional analysis using data from the
2023-2024 KNHANES. KNHANES is a nationally representative
survey conducted by the Korea Disease Control and Prevention
Agency using a stratified, multistage probability sampling design

to represent the Korean population [14].

Among 20,191 participants, individuals who had missing, inap-
plicable, or non-response answers to all 10 HL items were exclud-
ed. A total of 11,555 adults were included in the final analysis.

This study was conducted according to the guidelines for the
use of KNHANES data. The 9th KNHANES (2023-2024) was
approved by the Institutional Review Board of the Korea Disease
Control and Prevention Agency (approval no. 2022-11-16-R-
A, 2022-11-16-R-03) [16], and all participants provided written
informed consent.

Measurement

Health survey and examination
The health interview and examination components of KN-
HANES were conducted by trained personnel following stan-
dardized procedures. Demographic characteristics including
education level, household income, and marital status, as well
as health behaviors such as smoking, alcohol consumption, and
physical activity, were collected through face-to-face interviews
and self-administered questionnaires. Beginning in 2023, some
self-administered surveys were conducted online.

Height and weight were measured using standardized equip-
ment, and body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared.

Health literacy
HL was assessed using a 10-item questionnaire included in the
KNHANES [17]. The items are designed to measure individuals’
self-reported ability to understand and use health information in
daily life [18]. Specifically, the questionnaire includes the follow-
ing domains:
1. Ability to judge necessary vaccinations.
2. Ability to understand the risks of mental health problems
such as stress and depressive symptoms.
3. Ability to recognize health warning signs related to smok-
ing, drinking, and lack of physical activity.
4. Ability to evaluate the impact of daily behaviors on health.
5. Ability to understand doctors’ explanations and instructions
during medical visits.
6. Ability to determine appropriate actions in emergency situ-
ations.
7. Ability to understand healthcare professionals’ instructions
regarding medication use.
8. Ability to understand patient education materials provided
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by hospitals.

9. Ability to evaluate the reliability of health information ob-

tained from the internet and media.

10. Ability to use health information obtained from the inter-

net and media for health-related decision-making.

Each item was rated on a 4-point Likert scale (“strongly dis-
agree”=1, “disagree”=2, “agree”=3, “strongly agree”=4). The total
score was calculated by summing the scores of the 10 items, with
higher scores indicating higher HL. The internal consistency of
the 10-item HL scale in this study population was high, with a
Cronbach’s alpha of 0.912. In this study, participants were cate-
gorized into quartiles based on the total score distribution: Q1
(£26), Q2 (27-29), Q3 (30-32), and Q4 (=33).

Health behaviors and preventive practice
Current smoking was defined as daily or occasional smoking at
the time of the survey.

High-risk drinking was defined as consuming alcohol at least
twice per week and drinking seven or more drinks per occasion
for men, or five or more drinks per occasion for females.

Insufficient physical activity was defined as not meeting the
recommended level of at least 150 minutes of moderate-inten-
sity physical activity per week, 75 minutes of vigorous-intensity
activity per week, or an equivalent combination of moderate and
vigorous activity [7,21].

Participation in preventive health screening was assessed
based on whether participants had undergone health screening
within the past 2 years. Individuals who had not received screen-

ing were classified as non-participants.

Covariates

Demographic covariates included age, sex, household income
(quartiles), education level (elementary school or less, middle
school, high school, college or higher), and marital status (cur-
rently living with a spouse). Health-related covariates included
BMI and physician-diagnosed chronic diseases, including hy-

pertension, dyslipidemia, and diabetes.

Statistical analysis

All analyses accounted for the complex sampling design of KN-

HANES by applying sampling weights. When combining the 2023

and 2024 datasets, survey weights were adjusted accordingly.
General characteristics were compared according to HL quar-

tiles. Continuous variables were presented as meantstandard er-

ror using complex sample general linear models, and categorical
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variables were presented as weighted percentages using complex
sample cross-tabulation analyses.

To evaluate the independent association between HL and each
health behavior, complex sample logistic regression analyses
were performed. Three models were constructed. Model 1 was
unadjusted. Model 2 was adjusted for age and sex. Model 3 was
fully adjusted for age, sex, BMI, household income, education
level, marital status, hypertension, dyslipidemia, and diabetes.
Additionally, to account for the potential confounding effect of
psychological status, a sensitivity analysis (Model 4) was con-
ducted by further adjusting for perceived stress level on top of
the variables in Model 3; the detailed results of this analysis are
provided in Supplementary Table 1. Results were presented as
odds ratios (ORs) with 95% confidence intervals (CIs). A P-val-
ue less than 0.05 was considered statistically significant.

All statistical analyses were conducted using SPSS version 21.0
(SPSS Inc.).

RESULTS

From the 2023-2024 KNHANES, a total of 20,191 participants
were identified. Among them, individuals who had missing, inap-
plicable, or non-response answers to all 10 HL items were exclud-
ed, and 11,555 participants were finally included in the analysis.

Participants were classified into four groups according to HL
level (Q1-Q4), and their baseline characteristics are presented
in Table 1 and Supplementary Fig. 1. The group with the highest
HL level (Q4) was significantly younger than the group with
the lowest HL level (Q1) (43.27+0.35 years vs. 57.08+0.61 years,
P<0.001). In addition, higher HL level was clearly associated
with higher household income (high income: Q4 39.9% vs. Q1
21.8%) and higher education level (college or higher: Q4 61.8%
vs. Q1 23.4%) (P<0.001).

In the distribution analysis of health behaviors (Supplemen-
tary Fig. 1), lower HL level showed a stepwise increase in the
prevalence of current smoking, insufficient physical activity, and
non-participation in health screening.

Among health behaviors and preventive practices, statistically
significant differences between HL groups were observed in all
variables except high-risk drinking. The prevalence of current
smoking (Q1 21.1% vs. Q4 13.4%, P<0.001), insufficient physical
activity (Q1 62.1% vs. Q4 42.8%, P<0.001), and non-participa-
tion in health screening within the past 2 years (Q1 32.8% vs. Q4
25.7%, P<0.001) were all higher in groups with lower HL level. In
contrast, high-risk drinking did not show a statistically significant
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Table 1. Baseline characteristics of the study population according to health literacy quartiles (Q1-Q4)

Characteristic Q1 (n=1,945) Q2 (n=2,526) Q3 (n=4,260) Q4 (n=2,824) P-value®
Health literacy quartiles 22.56+0.131 28.17+0.017 30.36+0.012 36.69+0.057
Sociodemographic characteristics
Age (yr) 57.08+0.61 51.24+0.51 49.63+0.34 43.27+0.35 <0.001
Sex <0.001
Male 842 (50.9) 1,157 (52.7) 1,926 (51.1) 1,080 (45.6)
Female 1,103 (49.1) 1,369 (47.3) 2,334 (48.9) 1,744 (54.4)
Body mass index (kg/mz] 24.60+0.11 24.33+0.10 24.09+0.07 24.1610.09 0.002
Household income <0.001
Low 690 (28.5) 550 (17.1) 601 (11.3) 286 (8.5)
Low-mid 478 (24.3) 649 (24.0) 1,038 (23.0) 586 (20.2)
High-mid 420 (25.4) 668 (29.1) 1,244 (31.3) 859 (31.4)
High 350 (21.8) 656 (29.8) 1,362 (34.4) 1,085 (39.9)
Education level <0.001
Elementary or less 794 (31.5) 504 (14.7) 448 (7.6) 147 (3.1)
Middle 298 (13.5) 340 (10.3) 426 (7.7) 115 (3.1)
High 512 (31.7) 857 (36.1) 1,556 (36.6) 895 (32.1)
College or higher 335(23.4) 824 (38.8) 1,827 (48.1) 1,666 (61.8)
Marital status <0.001
Married/living together 1,143 (56.0) 1,669 (63.3) 2,969 (66.1) 1,865 (61.3)
Other 802 (44.0) 857 (36.7) 1,291 (33.9) 959 (38.7)
Health behaviors & preventive practices
Current smoking <0.001
Non-smoker 1,616 (78.9) 2,101 (79.8) 3,625 (82.9) 2,503 (86.6)
Current smoker 329 (21.1) 425 (20.2) 635 (17.1) 321(13.4)
High-risk drinking 0.452
Normal 1,334 (85.1) 1,984 (86.1) 3,368 (85.6) 2,312 (86.9)
High-risk 204 (14.9) 270 (13.9) 495 (14.4) 312 (13.1)
Insufficient physical activity <0.001
Normal (meets guideline) 594 (37.9) 966 (44.6) 1,818 (48.2) 1,461 (57.2)
Abnormal (does not meet guideline) 1,149 (62.1) 1,400 (55.4) 2,164 (51.8) 1,213 (42.8)
No health screening in past 2 years <0.001
Normal (screened) 1,221 (67.2) 1,757 (72.2) 3,006 (74.5) 2,043 (74.3)
Abnormal (not screened) 527 (32.8) 613 (27.8) 977 (25.5) 632 (25.7)
Comorbidities
Hypertension <0.001
Yes 801 (35.0) 797 (25.5) 1,095 (21.6) 458 (13.7)
No 1,144 (65.0) 1,729 (74.5) 3,165 (78.4) 2,366 (86.3)
Hyperlipidemia <0.001
Yes 609 (27.6) 731 (23.5) 1,059 (21.2) 502 (14.4)
No 1,336 (72.4) 1,795 (76.5) 3,201 (78.8) 2,322 (85.6)
Diabetes <0.001
Yes 359 (16.3) 367 (11.6) 517 (10.4) 209 (6.3)
No 1,586 (83.7) 2,159 (88.4) 3,743 (89.6) 2,615 (93.7)

Values are presented as meantstandard error or unweighted number (weighted column %). Health literacy was categorized into quartiles (Q1: inadequate,
Q2: marginal, Q3: sufficient, and Q4: excellent).
“P-values were obtained using design-based F tests for continuous variables and Rao-Scott adjusted chi-square tests for categorical variables.
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difference between groups (Q1 14.9% vs. Q4 13.1%, P=0.452).

The results of complex sample logistic regression analyses ac-
cording to HL level are presented in Table 2 and Supplementary
Fig. 2. In the fully adjusted model (Model 3), compared with
the highest HL group (Q4), the lowest HL group (Q1) had a
significantly higher risk of current smoking (OR, 1.83 [95% CI,
1.44-2.32]; P<0.001).

Insufficient physical activity also showed increased risk as HL
level decreased (Q1 vs. Q4: OR, 1.48 [95% CI, 1.26-1.74]; Q2 vs.
Q4: OR, 1.34 [95% CI, 1.19-1.52]; Q3 vs. Q4: OR, 1.23 [95% CI,
1.11-1.37]; all P<0.001), and a linear trend was observed.

The association with non-participation in health screening
within the past 2 years was also maintained (QI vs. Q4: OR, 1.38
[95% CI, 1.16-1.65]; P=0.005), indicating that lower HL level
was associated with lower screening participation.

However, high-risk drinking did not show a statistically sig-
nificant association after adjustment (Q1 vs. Q4: OR, 1.19 [95%
CI, 0.92-1.53]; P=0.485). Furthermore, in the sensitivity analysis
(Model 4) that additionally adjusted for perceived stress level,
the significant independent associations between lower HL and
current smoking, insufficient physical activity, and non-par-
ticipation in health screening remained robust, while high-risk
drinking remained insignificant (Supplementary Table 1).

DISCUSSION

This study evaluated the association between the level of HL
and major health behaviors as well as preventive health practices
in Korean adults using the 2023-2024 KNHANES data. As a
result of the study, lower HL was associated with higher rates of
current smoking, insufficient physical activity, and non-partic-
ipation in health screening; these associations were maintained
even after adjusting for socioeconomic factors and chronic
diseases. On the other hand, high-risk drinking did not show a
statistically significant association after adjustment. This study
suggests that HL is an important factor independently associated
with actual health behaviors, beyond being a mere indicator of
education level [15,20].

The association between HL and health behaviors has been re-
peatedly reported in existing studies [7,8]. Individuals with low
HL are highly likely to experience difficulties in understanding
and evaluating health information and translating it into action
[14]. This can directly affect self-care behaviors such as smoking
cessation, maintaining physical activity, and participating in
preventive screenings. In particular, the linear trend observed in
this study shows that HL is a continuous capacity rather than a
discrete category, and health behaviors can vary stepwise accord-

Table 2. Adjusted associations between health literacy (HL) level and health risk behaviors

Characteristic HL Q1 vs. Q4 HL Q2 vs. Q4 HL Q3 vs. Q4 P for trend®
Current smoking
Model 1 1.73 (1.41-2.12) 1.64 (1.38-1.94) 1.33 (1.13-1.57) <0.001
Model 2 1.97 (1.56-2.47) 1.67 (1.38-2.02) 1.36 (1.13-1.63) <0.001
Model 3 1.83 (1.44-2.32) 1.59 (1.31-1.92) 1.30 (1.07-1.57) <0.001
High-risk drinking
Model 1 1.16 (0.93-1.45) 1.07 (0.89-1.28) 1.12 (0.95-1.31) 0.495
Model 2 1.16 (0.91-1.48) 1.03 (0.85-1.25) 1.11 (0.94-1.32) 0.531
Model 3 1.19 (0.92-1.53) 1.01 (0.83-1.23) 1.09 (0.92-1.30) 0.485
Insufficient physical activity
Model 1 2.19 (1.88-2.55) 1.66 (1.47-1.87) 1.44 (1.30-1.59) <0.001
Model 2 1.60 (1.36-1.87) 1.39 (1.23-1.57) 1.24 (1.12-1.37) <0.001
Model 3 1.48 (1.26-1.74) 1.34 (1.19-1.52) 1.23 (1.11-1.37) <0.001
No health screening
Model 1 1.41 (1.21-1.65) 1.12 (0.97-1.29) 0.99 (0.88-1.13) <0.001
Model 2 1.86 (1.58-2.19) 1.30 (1.13-1.51) 1.13 (0.99-1.28) <0.001
Model 3 1.38 (1.16-1.65) 1.13 (0.97-1.32) 1.07 (0.94-1.22) 0.005

Values are presented as odds ratio (95% confidence interval). HL was categorized into quartiles (Q1: inadequate, Q2: marginal, Q3: sufficient, and Q4:
excellent). Model 1: Unadjusted; Model 2: Adjusted for age and sex; Model 3: Adjusted for age, sex, body mass index, household income, education level,
marital status, hypertension, dyslipidemia, and diabetes mellitus. Odds ratios and 95% confidence intervals were estimated using complex-sample logistic

regression.

“The highest HL group (Q4) was used as the reference. P for trend was calculated across ordered HL categories.
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ing to that level [6].

The association with participation in preventive health screen-
ings carries important meaning from a public health perspective.
Health screening plays a key role in the early detection and man-
agement of diseases, but participation in screenings depends
heavily on an individual’s information literacy and health deci-
sion-making ability [22,23]. The result showing lower screening
participation rates in groups with low HL suggests that health
inequalities may originate from differences in information ac-
cessibility and comprehension capacity [3].

In contrast, high-risk drinking, unlike other health behaviors,
did not show an independent association with HL. This suggests
that drinking habits are influenced more by social and cultural
environments than by a person’s ability to understand health
information. In South Korea, social drinking is very common,
and people often drink to meet social expectations rather than
by personal choice [24]. Also, previous studies show that a cul-
ture that easily accepts drinking often leads to alcohol problems
among Korean adults [25]. In this kind of environment, social
pressure can be stronger than personal health knowledge. This
explains why HL did not strongly affect high-risk drinking in
our study. Therefore, not all health behaviors work the same way,
and public health strategies need to be customized for each spe-
cific behavior [26,27].

This study has strengths in that it performed an analysis con-
sidering the complex sample design using nationally representa-
tive data. Furthermore, it provides practical public health impli-
cations in that it evaluated HL through multidimensional items
and analyzed its connection with various health behaviors.

However, several limitations exist. First, as it is a cross-sec-
tional study design, causality cannot be established. While it is
possible that HL affects health behaviors, the possibility that
health behaviors affect information seeking and comprehension
ability cannot be excluded. Therefore, future longitudinal studies
utilizing cohort data, such as the National Health Insurance Ser-
vice database, are essential to establish clear causality. Second,
health behaviors were collected through a self-reporting meth-
od, so there is a possibility of reporting bias, including recall bias
and social desirability bias. To ensure objectivity, future studies
should validate these findings using objective measures, such
as claims data for actual health screening records or wearable
device data for physical activity. Third, the measurement of HL
is based on self-evaluation, which may not fully reflect actual
performance ability.

Nevertheless, the results of this study show the possibility that

KJHP

HL acts as an independent determinant in health behaviors and
preventive practices. In future health promotion policies and
intervention strategies, not only the quantity of information provi-
sion but also the understandability, accessibility, and personalized
delivery methods of information need to be importantly con-
sidered [19]. Particularly, in order for healthcare professionals in
clinical settings to identify patients’ HL levels in advance and pro-
vide tailored information, practical efforts such as strengthening
customized communication skills training in the medical school

curriculum and clinical training stages should be paralleled [20].
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ABSTRACT

Background: This study examined the associations of intensive care unit (ICU) nurses' knowledge of life-sustaining treatment (LST),
role perception regarding LST, and nursing stress related to LST with their performance of end-of-life nursing care.

Methods: A total of 179 ICU nurses from tertiary general hospitals participated in this descriptive correlational study. Data were col-
lected using structured self-administered questionnaires. The data were analyzed using the independent t-test, one-way ANOVA,
Mann-Whitney U-test, Kruskal-Wallis test, Pearson’s correlation coefficient, and multiple regression analysis, employing IBM SPSS
version 28.0.

Results: The performance of end-of-life nursing care was significantly higher among nurses with 5 to <7 years (3=0.17, P=0.032)
and >7 years (3=0.20, P=0.011) of total clinical experience, as well as those who had performed end-of-life nursing care 20 times or
more (3=0.17, P=0.014). Higher role perception regarding LST (3=0.27, P<0.001) and lower nursing stress related to LST (B=-0.41,
P<0.001) were also associated with better performance. These variables explained 31.3% of the variance in end-of-life nursing care
performance.

Conclusions: These findings suggest that tailored educational and support programs based on clinical experience and care exposure
may be helpful for supporting end-of-life nursing care performance among ICU nurses. In particular, role perception regarding LST
and nursing stress related to LST may be important considerations when designing strategies to support the quality of end-of-life
nursing care. Such strategies may also contribute to patient dignity and family-centered supportive care in ICU end-of-life situations.
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INTRODUCTION

Advances in medical technology have increased medically futile
life-sustaining treatment (LST), intensifying debate on death
with dignity [1]. LST includes interventions such as cardiopul-
monary resuscitation, dialysis, chemotherapy, and mechanical
ventilation that may prolong the dying process without reason-
able expectation of therapeutic benefit at the end of life [2]. In
South Korea, the Act on Hospice and Palliative Care and Deci-
sions on LST for Patients at the End of Life was enacted in 2016
and implemented in 2018 to protect human dignity, promote
patients’ best interests, and respect self-determination [2].

Patients admitted to the intensive care unit (ICU) often face
decisions regarding the withdrawal or withholding of LST [3].
The ICU is a specialized unit providing intensive monitoring,
treatment, and nursing care for critically ill patients [4]. Because
mortality is higher in this setting, end-of-life situations occur
more frequently than in other departments, and ICU nurses
frequently perform end-of-life nursing care [5]. Nursing care
related to LST refers to the care provided to patients who are re-
ceiving such treatment, and it is conceptually distinct from end-
of-life nursing care or hospice care [3]. Limited LST education
in nursing curricula and clinical practice has led to insufficient
LST knowledge; consequently, ICU nurses often experience dif-
ficulty providing appropriate LST-related care [6]. Nurses who
care for patients at the end of life must possess sufficient knowl-
edge about LST decisions, to provide accurate information and
deliver appropriate end-of-life nursing care [6]. Thus, assessing
ICU nurses’ level of LST knowledge and its association with
end-of-life nursing care performance for patients receiving such
treatment is necessary.

Nurses should not view LST withdrawal as merely the ces-
sation of medical interventions but should integrate the LST
decision-making process with end-of-life nursing care to ensure
a death with dignity [7] and play a supportive role during the
terminal stage after LST decisions [5]. According to previous re-
search [5], a clearer role perception regarding LST is associated
with a higher level of performance in end-of-life nursing care.
Therefore, it is necessary to investigate ICU nurses’ role percep-
tion regarding LST and its association with the performance of
end-of-life nursing care.

ICU nurses care for both general patients and those receiving
LST without differentiating between them, often experiencing
ethical dilemmas during LST continuation or withdrawal and
psychological burdens from heavy workloads and advanced
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facilities and equipment [3]. Nursing stress related to LST may
be associated with ICU nurses” performance of end-of-life nurs-
ing care [8]. However, studies report inconsistent associations
between LST-related nursing stress and end-of-life nursing
care performance [7,9]: general-hospital studies reported a sig-
nificant negative correlation [7], whereas ICU-nurse research
found no significant correlation [9]. Replication studies are
needed to clarify this relationship.

Although previous studies have explored LST-related or end-
of-life care issues among nurses, many have focused primarily
on general hospital nurses [7] or examined selected factors re-
lated to end-of-life care performance among ICU nurses [3,8,9].
Furthermore, findings regarding the association between
LST-related nursing stress and end-of-life care performance
have remained inconsistent [7,9]. This study is distinctive in
that by simultaneously investigating these modifiable factors
within the ICU, emphasizing the potential role of psychological
variables alongside clinical knowledge. In the ICU, appropriate
end-of-life nursing care supports patient dignity and fami-
ly-centered care [2,4], and may contribute to a more health-pro-
moting care environment. By identifying specific modifiable
nursing-related factors associated with care performance, this
study provides practical evidence for developing targeted sup-
port strategies.

Therefore, this study aimed to investigate whether ICU nurs-
es’ LST-related knowledge, role perception, and nursing stress
were associated with their performance of end-of-life nursing
care, and to provide foundational data to inform the develop-

ment of tailored end-of-life nursing care programs.

METHODS

Study design
This study employed a descriptive correlational design to iden-
tify factors associated with the performance of end-of-life nurs-

ing care among ICU nurses.

Participants
The participants of this study were nurses working in ICUs of
tertiary general hospitals.

The inclusion criteria were as follows:

(1) nurses currently working in the ICUs of tertiary general
hospitals; (2) nurses who have experience providing end-of-life
nursing care for patients receiving or withdrawing LST; and (3)
nurses who understood the purpose of the study and voluntari-
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ly agreed to participate.

The exclusion criteria were as follows:

(1) nurses with less than 1 year of ICU work experience, and
(2) nurse managers who do not directly provide end-of-life
nursing care.

Nurses with less than 1 year of ICU experience were excluded
because they generally have a lower understanding of the mean-
ing of death and higher death anxiety, resulting in an underde-
veloped perception of death [5]. Nurse managers were also ex-
cluded because they are not directly involved in providing end-
of-life nursing care.

Using G*Power version 3.1.9.2, the required sample size for
multiple regression analysis was calculated with a significance
level (a) of 0.05, a power (1-B) of 0.95, an effect size of 0.15, and
16 predictor variables. The minimum required sample size was
143 participants. Considering a potential dropout rate of 20%,
data were collected from a total of 179 ICU nurses, and all 179

completed questionnaires were included in the final analysis.

Measures

General characteristics

General characteristics included age, sex, marital status, reli-
gion, highest education level, total work experience, ICU work
experience, working department, participation in LST educa-
tion, participation in end-of-life nursing education, and the
number of end-of-life nursing care experiences within the past
year. Based on a clinical ladder framework for nurses in tertiary
hospitals, total work experience and ICU work experience were
categorized into 1-<3, 3-<5, 5-<7, and 27 years [10]. Because
nurses with less than 1 year of ICU experience were excluded
from this study, the <1 year category in the original framework
was not applied. The number of end-of-life nursing care expe-
riences within the past year was categorized into <10, 10-<20,
and >20 times based on a previous nursing study [11].

Knowledge of life-sustaining treatment
Knowledge of LST was measured using the instrument devel-
oped by Kim [12]. The tool consists of 16 items answered with

«
yes,
point, and incorrect or “don’t know” responses were scored as

no,” or “don’t know” Correct answers were scored as 1

0. Total scores range from 0 to 16, with higher scores indicating
greater knowledge of LST. Reliability was Kuder-Richardson 20
(KR-20)=0.63 in Kim’s study [12] and KR-20=0.72 in this study.

Role perception regarding life-sustaining treatment

Role perception regarding LST was assessed using the scale
developed by Byun et al. [13]. The instrument comprises 13
items rated on a 5-point Likert scale, ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). Twelve items are positively
worded and one item is negatively worded. Higher scores repre-
sent a higher level of role perception regarding LST. Reliability
was Cronbach’s a=0.88 in Byun et al’s study [13] and Cronbach’s
a=0.82 in this study.

Nursing stress related to life-sustaining treatment

Nursing stress related to LST was measured using the tool
developed by Lee and Kim [3]. This instrument consists of 28
items rated on a 5-point Likert scale, ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). Higher scores indicate greater
nursing stress related to LST. Reliability was Cronbach’s a=0.93
in Lee and Kim’s study [3] and Cronbach’s a=0.90 in this study.

Performance of end-of-life nursing care

Performance of end-of-life nursing care was measured using
the instrument developed by Park and Choi [14] and revised by
Choi [15]. The tool includes 18 items rated on a 4-point Likert
scale, ranging from 1 (“never”) to 4 (“always”). It consists of
three subdomains: physical (7 items), psychological (8 items),
and spiritual (3 items). Higher scores indicate greater perfor-
mance of end-of-life nursing care. Reliability was Cronbach’s
a=0.85 in Chof’s study [15] and Cronbach’s a=0.81 in this study.

Data collection

Data were collected from October 20 to November 10, 2023,
from nurses working in ICUs of tertiary general hospitals in
South Korea. Data were collected using an online self-admin-
istered survey. Recruitment announcements describing the
purpose of the study and inclusion criteria were posted on an
online nurse-exclusive community platform (Naver Cafe: Meet-
ing Representing Nurses). Nurses who met the eligibility crite-
ria and voluntarily agreed to participate were recruited through
convenience sampling. Participants accessed the questionnaire
via an online survey link and completed the survey anonymous-
ly. In addition, a snowball sampling method was employed,
whereby participants were encouraged to share the survey link
with other eligible ICU nurses. Completing the questionnaire
required approximately 15-20 minutes, and participants re-
ceived a small token of appreciation for their time and partici-

pation.
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Data analysis

Data were analyzed using SPSS/WIN version 28.0 (IBM Corp.).
General characteristics of participants were analyzed using
frequencies, percentages, means, standard deviations, medians,
and interquartile ranges. The levels of knowledge of LST, role
perception regarding LST, nursing stress related to LST, and
performance of end-of-life nursing care were analyzed using
descriptive statistics (mean and standard deviation). Differ-
ences in the performance of end-of-life nursing care according
to participants’ general characteristics were analyzed using the
independent t-test, one-way analysis of variance (ANOVA),
Mann-Whitney U-test, and Kruskal-Wallis test, with post-hoc
comparisons performed using the Mann-Whitney U-test. Cor-
relations among knowledge of LST, role perception regarding
LST, nursing stress related to LST, and performance of end-of-
life nursing care were examined using Pearson’s correlation co-
efficient. Finally, a multiple regression analysis (enter method)
was conducted to identify factors associated with the perfor-
mance of end-of-life nursing care. Total work experience and
end-of-life nursing experience, which showed significant differ-
ences in end-of-life nursing care performance in the univariate
analyses, were entered as control variables. Knowledge of LST,
role perception regarding LST, and nursing stress related to LST
were entered as the main independent variables. Model adequa-
cy was evaluated by examining the independence of residuals
and multicollinearity.

Ethical considerations

This study was approved by the Institutional Review Board (IRB)
of Jeonbuk National University (IRB No. JBNU 2023-09-002-
001) and adhered to the Declaration of Helsinki. Participants
were recruited online after receiving detailed information re-
garding the study’s purpose, voluntary participation, and the
right to withdraw without penalty. Informed consent was ob-
tained electronically, ensuring strict anonymity and confidenti-
ality. All personal contact information collected for compensa-

tion was securely deleted upon distribution.

RESULTS

General characteristics of participants

The participants’ mean age was 29.63+3.50 years, with a major-
ity being in their 20s (59.2%), female (86.0%), and unmarried
(57.5%). Most held an associate or bachelor’s degree (87.2%)
and reported having no religion (77.1%). The mean total clin-
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ical and ICU experience were 5.39+3.18 and 4.39+2.28 years,
respectively, with the medical ICU (40.2%) being the most com-
mon working unit. Regarding specialized education, 31.8% had
received LST-related training, and 42.5% had received end-of-
life care education. Over the past year, participants performed
end-of-life nursing care an average of 10.46+4.97 times, with
the majority (63.1%) experiencing 10 to fewer than 20 cases
(Table 1).

Levels of knowledge, role perception, and nursing stress
related to life-sustaining treatment, and performance of
end-of-life nursing care among intensive care unit nurses
Mean scores for LST knowledge, role perception, and nursing
stress were 12.71+2.82, 4.29+0.42, 4.30%0.43, respectively. Per-
formance of end-of-life nursing care averaged 2.96+0.32.

Differences in intensive care unit nurses' performance of
end-of-life nursing care according to general characteristics
There were significant differences in the performance of end-
of-life nursing care according to total work experience (F=3.36,
P=0.020) and the number of end-of-life nursing care experi-
ences (H=11.51, P=0.003) among ICU nurses. Post hoc tests
showed that nurses with 27 years of total work experience
(3.05+0.21) demonstrated higher levels of performance of end-
of-life nursing care than those with less than 3 years (2.85+0.28).
Additionally, nurses with 20 or more end-of-life nursing care
experiences (3.17+0.26) showed higher performance of end-of-
life nursing care compared to those with fewer than 10 experi-
ences (2.87+0.28) (Table 1).

Relationships among knowledge of life-sustaining treat-
ment, role perception regarding life-sustaining treat-
ment, nursing stress related to life-sustaining treatment,
and performance of end-of-life nursing care

The performance of end-of-life nursing care showed a sig-
nificant positive correlation with knowledge of LST (r=0.18,
P=0.018) and role perception regarding LST (r=0.27, P<0.001),
and a significant negative correlation with nursing stress related
to LST (r=-0.40, P<0.001) (Table 2).

Factors associated with the performance of end-of-life
nursing care among participants

To identify factors associated with the performance of end-of-
life nursing care, total work experience and end-of-life nursing
experience were entered as control variables, while knowledge of
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Table 1. Differences in performance of end-of-life nursing care according to general characteristics of participants (n=179)

Performance of end-of-life nursing care

Lot iy 7 (¢ Mean+SD Statistic® P

Age (yr), mean+SD 29.63+3.50

Age group (yr) 20-29 106 (59.2) 2.95+0.31 -0.56 0.573
230 73 (40.8) 2.98+0.32

Sex Male 25 (14.0) 2.90£0.33 -0.53° 0.598
Female 154 (86.0) 2.98+0.31

Marital status Single 103 (57.5) 2.97+0.29 0.32 0.750
Married 76 (42.5) 2.96+0.35

Religion None 138 (77.1) 2.9440.31 -1.73 0.085
Yes 41 (22.9) 3.04+0.31

Highest education level Associate's or bachelor's degree 156 (87.2) 2.95+0.31 0.58 0.747
Master's or graduate degree 23 (12.8) 3.04+0.36

Total work experience (yr) 1-<3 42 (23.5) 2.85+0.28 3.36 0.020
3-<5° 51 (28.5) 2.95+0.37 (D>A)
5-<7° 49 (27.4) 3.01£0.32
27" 37 (20.7) 3.05+0.21

ICU work experience (yr) 1-<3 65 (36.3) 2.89+0.31 3.63¢ 0.304
3-<5 50 (27.9) 3.03+0.29
b-<7 42 (23.5) 2.99+0.34
>7 22 (12.3) 2.98+0.32

Department Medical ICU 72 (40.2) 2.94+0.34 1.79 0.775
Surgical ICU 38 (21.2) 3.01+0.30
Neurosurgical ICU 24 (13.4) 3.01+0.30
Cardiac ICU 26 (14.5) 2.90+0.30
Emergency ICU 19 (10.6) 2.99+0.32

Life-sustaining education Yes 57 (31.8) 2.98+0.29 0.37 0.715
No 122 (68.2) 2.96+0.33

End-of-life nursing education  Yes 76 (42.5) 2.93+0.31 -1.44 0.151
No 103 (57.5) 2.99+0.32

End-of-life nursing experi- <10* 50 (27.9) 2.87+0.28 11.51¢ 0.003

ence (times/yr) 10-<20° 113 (63.1) 2.98+0.32 (C>A)

>20° 16 (8.9) 3.17+0.26

The sum of the percentages does not equal 100% because of rounding.

ICU, intensive care unit; SD, standard deviation.
“Values in the Statistic column represent t, F, U, or H, as appropriate. "Mann-Whitney U-test; “Kruskal-Wallis test with post-hoc Mann-Whitney U-test.

Table 2. Relationships among knowledge of LST, role perception regarding LST, nursing stress related to LST, and performance of end-of-

life nursing care (n=179)

Variable

Knowledge of LST

Role perception regarding LST Nursing stress related to LST

Role perception regarding LST
Nursing stress related to LST
Performance of end-of-life nursing care

-0.08 (0.264)
-0.10 (0.195)
0.18 (0.018)

0.09 (0.251)

0.27 (<0.001) -0.40 (<0.001)

Values are presented as r (P-value).

LST, life-sustaining treatment.

LST, role perception regarding LST, and nursing stress related to
LST were entered as the main independent variables. Total work
experience and end-of-life nursing experience were treated as
dummy variables, and the enter method was used for variable
selection. Assumptions for regression were met, with no auto-
correlation (Durbin-Watson=2.00) or multicollinearity (toler-

ance, 0.61-0.94; variance inflation factor, 1.07-1.65) detected.
The overall regression model for the performance of end-
of-life nursing care was significant (F=11.14, P<0.001). Com-
pared to nurses with less than 3 years of total work experience,
those with 5-<7 years (p=0.17, P=0.032) and =7 years (p=0.20,
P=0.011) demonstrated higher performance. Additionally,
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Table 3. Factors associated with the performance of end-of-life nursing care (n=179)

B SE B t P Tolerance VIF

Constant 3.10 0.31 10.15 <0.001
Total work experience (ref: 1-<3 yr)

3-<5yr 0.02 0.06 0.03 0.34 0.731 0.61 1.65

5-<7 yr 0.12 0.06 0.17 2.17 0.032 0.61 1.64

27 yr 0.16 0.06 0.20 2.56 0.0M 0.62 1.62
End-of-life nursing experience (ref: <10 times/yr)

10-<20 times/yr 0.06 0.05 0.10 1.41 0.160 0.79 1.27

>20 timesfyr 0.19 0.08 0.17 2.48 0.014 0.80 1.26
Knowledge of LST 0.01 0.01 0.1 1.70 0.092 0.93 1.08
Role perception regarding LST 0.21 0.05 0.27 427 <0.001 0.94 1.07
Nursing stress related to LST -0.30 0.05 -0.41 -6.40 <0.001 0.93 1.07

Adjusted R°=0.31, F=11.14, P<0.001

B, unstandardized coefficients; LST, life-sustaining treatment; ref, reference; SE, standard error; VIF, variance inflation factor; B, standardized coefficients.

nurses with 20 or more experiences of end-of-life nursing care
(B=0.17, P=0.014) showed higher performance compared to
those with fewer than 10 experiences. Higher role perception
regarding LST ($=0.27, P<0.001) and lower nursing stress re-
lated to LST (B=-0.41, P<0.001) were associated with higher
performance of end-of-life nursing care. These variables collec-

tively explained 31.3% of the variance in the model (Table 3).

DISCUSSION

This study identified several factors associated with ICU nurs-
es’ performance of end-of-life nursing care. In the final model,
higher role perception regarding LST and lower nursing stress
related to LST were significantly associated with better perfor-
mance, whereas knowledge of LST was not a significant predic-
tor. In addition, nurses with greater total clinical experience and
more frequent end-of-life nursing care experience showed high-
er performance. These findings suggest that, in ICU settings,
modifiable psychological and practice-related factors may be
more directly relevant to end-of-life nursing care performance
than knowledge alone.

The level of end-of-life nursing care performance observed in
this study was comparable to that reported in previous studies
involving ICU nurses using the same measurement tool [15],
and higher than that reported among nurses working in general
wards of tertiary hospitals [16]. This pattern may reflect the ICU
context, in which nurses more frequently encounter patients
who deteriorate despite intensive treatment and require ongoing
end-of-life nursing care [8]. Although ICUs are not specialized
end-of-life care units, ICU nurses often remain closely involved
in caring for critically ill patients throughout the dying process.
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In this regard, the relatively higher performance observed in
this study may suggest that repeated exposure to end-of-life
situations in ICU settings contributes to greater familiarity with
and responsiveness to end-of-life nursing needs.

In this study, nursing stress related to LST was moderate to
high, consistent with findings from previous studies involving
ICU nurses in general and tertiary hospitals using the same
measurement tool [3,17], and higher than that reported among
general ward nurses [18,19]. This pattern may reflect the dis-
tinctive ICU environment, where nurses are required to manage
critically ill patients, complex LSTs, and rapidly changing clini-
cal situations. In such settings, the need for advanced technical
competence and immediate responses to emergencies may in-
tensify psychological burden and emotional exhaustion, thereby
increasing LST-related nursing stress [20].

Nursing stress related to LST was significantly associated
with end-of-life nursing care performance in this study, though
prior findings have been inconsistent [7,9]. This discrepancy
may reflect differences in participant characteristics, hospital
settings, and model composition. For example, a prior study [9]
included nurses from both tertiary and general hospitals with
shorter experience requirements, whereas this study focused
exclusively on tertiary general hospital ICU nurses with at least
1 year of ICU experience. Moreover, because nursing stress
may be shaped by multiple factors [21], its relationship with
performance may vary across settings. By focusing specifically
on LST-related factors, this study may have captured a more
direct association. In ICU settings, where communication sur-
rounding LST decisions may be challenging [19], clearer role
delineation, clear and supportive communication, and multi-

disciplinary collaboration may help reduce LST-related nursing
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stress and support end-of-life nursing care performance [4,19].

Participants’ role perception regarding LST was comparable to,
or slightly higher than, that reported in previous studies involv-
ing general hospital nurses [18,19] and ICU nurses [22,23]. In
this study, higher role perception regarding LST was significantly
associated with better end-of-life nursing care performance. This
finding suggests that a clearer understanding of nurses’ roles in
the context of LST decision-making may be an important fac-
tor supporting end-of-life nursing care performance in ICUs.
Previous research has shown that nurses” active involvement in
LST decision-making is important for providing informational
and emotional support to patients and families [3]. However,
despite the legal framework for LST decisions in South Korea,
insufficient role-specific guidance and standardized institutional
protocols may still lead to confusion regarding nurses’ roles in
practice [24]. Therefore, clear clinical guidelines, systematic edu-
cation, and support for counseling and advocacy roles may help
strengthen nurses’ role perception regarding LST and, in turn,
support end-of-life nursing care performance [24,25].

Knowledge of LST was not significantly associated with end-
of-life nursing care performance in this study. To our knowl-
edge, few studies have directly examined this association among
ICU nurses. One possible explanation is that the knowledge
instrument primarily assessed legal and decision-making as-
pects of LST, whereas end-of-life nursing care performance en-
compassed physical, psychological, and spiritual domains. This
difference in construct coverage may have limited the extent to
which LST-related knowledge translated directly into broader
end-of-life nursing care performance. In addition, recent ICU
research suggests that knowledge relevant to end-of-life care
may vary by domain, with psychosocial and spiritual aspects
often remaining limited despite overall clinical experience and
education [26]. Future studies should therefore use more re-
fined and up-to-date instruments to examine how different do-
mains of LST- and end-of-life care-related knowledge are linked
to end-of-life nursing care performance in ICU nurses.

The present study also showed that total work experience
and the frequency of end-of-life nursing care experiences were
significantly associated with end-of-life nursing care perfor-
mance, partially differing from previous findings [8]. In partic-
ular, nurses with 5 years or more of clinical experience showed
higher performance than those with less than 3 years. This may
reflect progression in clinical competence and role develop-
ment across career stages; in a clinical ladder framework for

tertiary hospital nurses, the period after 5 years of experience

corresponds to more advanced levels of practice characterized
by greater ability to manage complex situations and coordinate
care [10]. These findings support the need for structured edu-
cational support tailored to less experienced nurses, particularly
to help them develop confidence and preparedness in providing
end-of-life nursing care.

From a health-promotion perspective, strengthening nurses’
role perception regarding LST and reducing LST-related nurs-
ing stress [3,18] may help foster a more supportive end-of-life
care environment in ICUs [24]. Such efforts may also better
support patients and families during the dying process.

This study has several limitations. First, because participants
were recruited through convenience and snowball sampling, the
sample may not be fully representative of ICU nurses in South
Korea, which limits the generalizability of the findings. Second,
the instrument used to measure knowledge of LST showed
modest internal consistency. Because this scale is composed of
dichotomously scored items, its KR-20 may be relatively modest
compared with that of instruments with more response catego-
ries, even when the number of items is the same [27]. Neverthe-
less, this remains a limitation of the present study, and further
refinement and validation of the instrument are needed. In
addition, self-reported data may be subject to social desirability
bias, and the use of structured instruments may not fully cap-
ture the complexity of clinical practice. Future research should
employ more diverse and representative sampling methods, use
objective data collection approaches, and further validate mea-
surement tools.

In conclusion, role perception regarding LST, nursing stress
related to LST, and clinical experience were associated with ICU
nurses’ performance of end-of-life nursing care. Nurses with
at least 5 years of experience and frequent end-of-life encoun-
ters showed higher performance. These findings suggest that
structured and continuous support programs tailored to less
experienced nurses, particularly those addressing role percep-
tion, communication, and LST-related stress, may be useful for
supporting the quality of end-of-life nursing care and fostering

a more health-promoting care environment in ICUs.
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ABSTRACT

Background: This study was conducted to identify factors associated with clinical adaptation among newly graduated nurses, with
particular focus on reality shock and resilience.

Methods: A cross-sectional study was conducted on 191 newly graduated nurses working at general hospitals in the Incheon area.
Data were collected through an online survey. The collected data were analyzed using descriptive statistics, t-tests, correlation analy-
sis, and multiple regression analyses.

Results: The mean clinical adaptation score was 5.77%1.80 on a 0-10 Visual Analogue Scale. Clinical adaptation was positively cor-
related with job satisfaction and resilience and negatively correlated with reality shock. Job satisfaction (3=0.17, P=0.017), adaptabil-
ity (3=0.24, P=0.008), and lack of confidence (=-0.43, P<0.001) were significantly associated with clinical adaptation, accounting
for 45.9% of the variance (adjusted R*=0.459).

Conclusions: Interventions aimed at enhancing resilience, strengthening confidence in clinical practice, and promoting positive work
experiences may facilitate successful clinical adaptation among newly graduated nurses. These findings provide evidence for the de-
velopment of targeted support strategies to promote a successful transition to professional nursing practice.

Keywords: Nurses, Psychological adaptation, Clinical competence, Occupational stress

INTRODUCTION

One of the key factors determining the quality of medical ser-
vices and a hospital’s competitiveness is the retention of skilled
nursing staff [1]. However, the high turnover rate among newly
graduated nurses has been identified as a significant challenge
in human resource management for healthcare institutions.
According to data from the Hospital Nurses Association [2],
47.7% of the 23,064 newly graduated nurses hired in 2020 re-
signed within 3 years, and among them, 3,599 nurses (15.6%)
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Corresponding author: Young KO, PhD, RN

resigned within 1 year of hire. The primary reason for resigna-
tion was inability to adapt to the job (36.5%). This findings sug-
gest that the clinical adaptation among newly graduated nurses
is a critical challenge in nursing workforce management [3,4].
Newly graduated nurses face complex demands including
role burden, time pressure, responsibility for patient safety, and
interpersonal relationships, as they provide patient care while
collaborating with various healthcare staff in a new hospital
environment [4-6]. In particular, they experience reality shock
[5,7], defined as a psychological conflict characterized by feel-
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ings of helplessness and emptiness arising from the discrepancy
between the professional role expected during nursing educa-
tion and the realities of clinical practice. This phenomenon is a
major stressor associated with the clinical adaptation of newly
graduated nurses [6].

Individual psychological resources have also been identified
as important factors in the clinical adaptation of newly graduat-
ed nurses [8]. Resilience refers to an individual’s psychological
capacity to maintain psychological balance, adapt positively, and
achieve growth in the face of stressful situations or difficult en-
vironments [9]. Individuals with high resilience are more likely
to cope more effectively with various difficulties experienced in
the work environment and demonstrate positive outcomes in
the process of organizational adaptation [10,11].

However, the adaptation of newly graduated nurses should
be understood as a multidimensional process that results from
continuous interactions between individuals and their environ-
ments. To provide a theoretical explanation for this process, the
present study was guided by Roy’s Adaptation Model (RAM)
[12]. According to RAM, individuals are adaptive systems that
continuously respond to environmental stimuli through coping
processes, resulting in adaptive or ineffective responses [12,13].
Environmental stimuli may challenge an individual’s adaptive
capacity, whereas coping mechanisms facilitate adjustment
and adaptation. Within this framework, reality shock can be
conceptualized as an environmental stimulus arising from
discrepancies between educational expectations and clinical
realities [7,14], while resilience represents an internal coping
mechanism that enables individuals to respond effectively to
such challenges [9,15]. Clinical adaptation, therefore, can be
viewed as an adaptive response resulting from the interaction
between reality shock and resilience. Applying RAM provides
a useful framework for understanding how newly graduated
nurses adjust to professional practice and for identifying factors
that promote successful adaptation.

Therefore, this study aimed to identify factors associated with
clinical adaptation among newly graduated nurses, focusing
on reality shock and resilience. The findings of this study may
provide useful evidence for developing interventions and nurs-
ing management strategies to support the clinical adaptation of
newly graduated nurses.

METHODS

Design
This cross-sectional study was conducted to identify factors as-
sociated with clinical adaptation among newly graduated nurs-

es, with a particular focus on reality shock and resilience.

Participants

The study participants were newly graduated nurses with less
than 1 year of clinical experience working in general hospitals.
Participants were recruited through convenience sampling from
newly graduated nurses employed at general hospitals in the
Incheon region. The required sample size was calculated using
the G*Power 3.1.9.7 program for multiple linear regression
analysis. Assuming an effect size of 0.15 [16], a significance lev-
el of 0.05, and a statistical power of 0.80, the minimum sample
size was determined to be 169. Considering a potential dropout
rate of 15%, the online survey was designed to collect a total of
200 responses. After excluding nine incomplete questionnaires,
data from 191 participants were included in the final statistical

analysis.

Measurement
In this study, a structured questionnaire was used to assess
general characteristics, job-related characteristics, reality shock,

resilience, and clinical adaptation.

General and job-related characteristics

To identify the participants’ general and job-related charac-
teristics, the following variables were collected: sex, age, living
arrangement, prior experience working at other hospitals,
working department, duration of clinical experience, placement
in the desired department, experience with preceptor training,
and job satisfaction. Job satisfaction was assessed on a 5-point
Likert scale and subsequently categorized into two groups: not
satisfied (1-3 points) and satisfied (4-5 points).

Reality shock

Reality shock was measured using the Reality Shock Measure-
ment Tool for Newly Graduated Nurses developed by Yun [17].
This tool consists of 26 items and includes five subdomains: dis-
appointment to reality, overwhelming task, lack of confidence,
heavy responsibility, and lack of support. Each item is measured
on a 5-point Likert scale ranging from 1 (“not at all”) to 5 (“very
much s0”), with higher scores indicating greater levels of reality
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shock. In Yun’s [17] study, Cronbach’s a was 0.93, with subscale
reliabilities ranging from 0.73 to 0.89. In this study, Cronbach’s a
was 0.94, and the subscale reliabilities ranged from 0.93 to 0.94.

Resilience

Resilience was measured using the Korean version of the Con-
nor-Davidson Resilience Scale (K-CD-RISC) [9], translated by
Lee [18] from the original scale developed by Connor and Da-
vidson [9]. This tool consists of 25 items and comprises seven
subdomains: hardiness, optimism, coping, adaptability, mean-
ingfulness/purpose, regulation of emotion and cognition , and
self-efficacy. Each item is measured on a 5-point Likert scale
ranging from 0 (“not at all”) to 4 (“very much so”) with higher
scores indicating greater resilience. In the study by Connor and
Davidson [9], Cronbach’s a was 0.89, whereas in this study, it
was 0.93.

Clinical adaptation

Adaptation is defined as a dynamic process and outcome result-
ing from the interaction between individuals and their environ-
ment [12]. In this study, the level of clinical adaptation among
newly graduated nurses was measured using a single-item Vi-
sual Analogue Scale (VAS) from 0 to 10. Single-item measures,
such as the VAS, may be appropriate for assessing global and
holistic constructs that individuals can clearly recognize and
evaluate. Previous studies have demonstrated that this approach
has acceptable reliability and validity for measuring constructs
such as adaptation [13,19,20]. Unlike adaptability, which reflects
an individual’s coping capacity, clinical adaptation in this study
refers to the perceived outcome of adjustment to the clinical en-

vironment.

Ethical considerations

This study was conducted after obtaining approval (No.
1044396-202209-HR-178-01) from the Institutional Review
Board of Gachon University prior to data collection. The study
was conducted in accordance with the ethical principles set
forth in the Declaration of Helsinki. The instruments used
in this study were applied with permission from the original
authors. Data collection was carried out after explaining the
purpose and methods of the study to the nursing departments
of the participating hospitals and obtaining their cooperation.
Participants voluntarily completed the survey after providing
informed consent, having been informed online about the pur-
pose and procedures of the study, assurance of anonymity, and
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the right to withdraw at any time. Participants who completed
the online survey were provided with a small incentive. The
collected data were coded and analyzed anonymously and were
used solely for the purposes of this study.

Data collection procedure

To collect data, the purpose and methods of the study were ex-
plained to the nursing departments of five general hospitals in
the Incheon region, and their cooperation was obtained. Data
collection was conducted over a 4-week period from October
21 to November 16, 2022. Recruitment of study participants
was conducted through internal hospital announcements, and a
guide containing the purpose and procedures of the study was
posted online. Newly graduated nurses voluntarily accessed the
online survey link, reviewed the informed consent form, and
completed the survey upon providing consent. The survey was
configured so that the link would be automatically closed once

the target sample size was reached.

Statistical analysis

Data analysis was performed using IBM SPSS Statistics version
26.0 (IBM Corp.). The general and job characteristics of the
study participants were analyzed using descriptive statistics,
including frequencies, percentages, means, and standard devia-
tions. Reality shock, resilience, and clinical adaptation were an-
alyzed using descriptive statistics, such as means and standard
deviations. Differences between groups were analyzed using
t-tests, ANOVA, and chi-square tests, while post hoc testing
was performed using the Scheffé test. The relationships between
reality shock, resilience, and clinical adaptation were analyzed
using Pearson’s correlation coefficients. Prior to the multiple
regression analysis, the assumptions of normality, homosce-
dasticity, independence of residuals, and multicollinearity were
examined. Multicollinearity was assessed using tolerance and
variance inflation factor (VIF) values. Multiple regression anal-
ysis was conducted to identify factors associated with clinical
adaptation among newly graduated nurses, with the statistical

significance level set at P<0.05.

RESULT

General and job-related characteristics of participants

The general and job-related characteristics of the participants
are presented in Table 1. Approximately 82% of the participants
were female, and the mean age was 24.27+2.22 years. Regarding
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living arrangements, living alone was the most common (44.5%),
followed by living with family (38.2%) and living with friends
or colleagues (17.3%). Approximately 88.5% of participants had
no prior work experience at other hospitals. In terms of work-
ing department, surgical wards were the most common (33.0%),
followed by internal medicine (27.7%), other specialized de-
partments (22.5%), and intensive care units (16.8%). The mean
duration of clinical experience was 6.08+2.63 months. A total
of 90.1% of participants received preceptor training, and among
them. The average level of job satisfaction was 3.31+0.75 out of
5 points.

Regarding clinical adaptation, 78.0% of participants were clas-
sified as adapted, while 22.0% were classified as non-adapted.

Reality shock, resilience, and clinical adaptation

The mean score for reality shock among participants was
2.98+0.66. By subdomain, ‘lack of confidence (3.27+0.80) and
‘overwhelming task (3.22+0.87)" were relatively high, whereas
‘lack of support (2.17+0.74)” was the lowest. The mean resil-
ience score was 2.35+0.53. Among the subdomains, ‘coping
(2.56+0.57)" and ‘self-efficacy (2.524+0.76)’ were high, whereas
‘regulation of emotion and cognition (2.01+0.80)" was low. The
mean clinical adaptation score measured was 5.77+1.80 (Table

2). Clinical adaptation levels differed significantly according to
duration of clinical experience (P=0.012) and nursing job satis-
faction (P=0.001) (Table 3).

Clinical adaptation was positively correlated with job satis-
faction (r=0.43, P<0.01) and all subdomains of resilience, in-
cluding hardiness (r=0.43, P<0.01), optimism (r=0.32, P<0.01),
coping (r=0.45, P<0.01), adaptability (r=0.55, P<0.01), mean-
ingfulness/purpose (r=0.39, P<0.01), regulation of emotion and
cognition (r=0.40, P<0.01), and self-efficacy (r=0.45, P<0.01).
In contrast, clinical adaptation was negatively correlated with
the reality shock subdomains of lack of confidence (r=-0.62,
P<0.01), heavy responsibility (r=-0.43, P<0.01), lack of sup-
port (r=-0.37, P<0.01), and overwhelming (r=-0.42, P<0.01).
Among these variables, lack of confidence showed the strongest
negative correlation, whereas adaptability demonstrated the

strongest positive correlation with clinical adaptation (Table 4).

Factors associated with clinical adaptation
Duration of clinical experience and job satisfaction, which

showed significant differences in clinical adaptation in the
univariate analyses, were included as covariates in the multiple
regression model along with the subdomains of reality shock
and resilience. Prior to conducting the multiple linear regres-

Table 1. Demographic and job-related characteristics of participants (N=191)

Characteristic Categories n (%) M+SD
Sex Male 34(17.8)
Female 157 (82.2)
Age (yr) <25 154 (80.6) 24.27+2.22
>26 37 (19.4)
Living arrangement With family 73 (38.2)
With friends or colleagues 33(17.3)
Living alone 85 (44.5)
Prior experience working at other hospitals Yes 22 (11.5)
No 169 (88.5)
Working department Medical ward 53 (27.7)
Surgical ward 63 (33.0)
ICU 32(16.8)
ER, HDU, COVID-19 ward, OPD 43 (22.5)
Duration of clinical experience (mo) 0-3 43 (22.5) 6.08+2.63
4-6 47 (24.6)
7-1 101 (52.9)
Placement in the desired department Yes 116 (60.7)
No 75(39.3)
Experience with preceptor training Yes 172 (90.1)
No 19 (9.9)
Job satisfaction (1-5) Satisfied (4-5) 69 (36.1) 3.31+0.75
Not satisfied (1-3) 122 (63.9)

COVID-19 ward, COVID-19 dedicated ward; ER, emergency department; HDU, hemodialysis unit; ICU, intensive care unit; M, mean; OPD, outpatient

department; SD, standard deviation.
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Table 2. Descriptive statistics of reality shock, resilience, and adaptation (N=191)

Variable Subdomains Range Min Max M+SD
Reality shock Total 1-5 1.00 4.38 2.98+0.66
Disappointment to reality 1.00 471 2.97+0.79
Overwhelming task 1.00 5.00 3.22+0.87
Lack of confidence 1.00 483 3.27+0.80
Heavy responsibility 1.00 5.00 3.04+0.81
Lack of support 1.00 4.25 2.1740.74
Resilience Total 0-4 1.12 4.00 2.35+0.53
Hardiness 1.00 4.00 2.41+0.58
Optimism 0.00 4.00 2.14+0.80
Coping 1.20 4.00 2.56+0.57
Adaptability 0.33 4,00 2.24+0.66
Meaningfulness/purpose 0.75 4.00 2.23+0.60
Regulation of emotional and cognition 0.00 4.00 2.01+0.80
Self-efficacy 0.50 4.00 2.52+0.76
Clinical adaptation score 0-10 0.00 10.00 5.77+1.80

M, mean; Max, maximum; Min, minimum; SD, standard deviation.

Table 3. Differences in clinical adaptation status according to participant characteristics (N=191)

Variable Categories Participant (n) M+SD torF P-value
Sex Male 34 6.00+1.58 0.83 0.410
Female 157 5.72+1.84
Age (yr) <25 154 5.89+1.77 1.90 0.059
226 37 5.27+1.85
Living arrangement With family 73 5.55+1.97 1.06 0.348
With friends or colleagues 33 5.76+1.68
Living alone 85 5.96+1.67
Prior experience working at Yes 22 5.32+2.08 1.26 0.21
other hospitals No 169 5.83+1.75
Working department Medical ward 53 5.87+1.94 0.26 0.854
Surgical ward 63 5.62+1.67
ICU 32 591£1.96
ER, HDU, COVID-19 ward, OPD 43 5.77£1.70
Duration of clinical experience ~ 0-3° 43 5.12+1.85 4.55 0.012
(mo) 4-6° 47 5.70+1.83 (a<c)
7-1° 101 6.08+1.70
Placement in the desired Yes 116 5.87+1.90 -0.97 0.334
department No 75 5.61+1.62
Experience with preceptor Yes 172 5.72+1.78 -1.13 0.260
training No 19 6.21+1.93
Job satisfaction (0-5) Satisfied (4-5) 69 5.91+1.80 3.30 0.001
Not satisfied (1-3) 122 4.55+1.23

COVID-19 ward, COVID-19 dedicated ward; ER, emergency department; HDU, hemodialysis unit; ICU, intensive care unit; M, mean; OPD, outpatient
department; SD, standard deviation.

sion analysis, the assumptions of normality, homoscedasticity,
independence of residuals, and multicollinearity were exam-
ined. Residual normality was assessed using histograms and
normal probability plots, and homoscedasticity was evaluated
through standardized residual scatterplots. Multicollinearity
was assessed using tolerance and variance VIF values. Tolerance
values ranged from 0.299 to 0.924 and VIF values ranged from
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1.083 to 3.346, indicating no evidence of problematic multicol-
linearity.

Multiple linear regression analysis revealed that job satisfac-
tion (=0.17, P=0.017), adaptability, a subdomain of resilience
(B=0.24, P=0.008), and lack of confidence, a subdomain of
reality shock (p=-0.43, P<0.001), were significant factors asso-
ciated with clinical adaptation. Specifically, higher levels of job
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Table 5. Multiple linear regression analysis of factors associated with clinical adaptation (N=191)

Variable (reference) B B t P-value
Duration of clinical experience 0.07 0.1 1.90 0.059
Job satisfaction 0.40 0.17 2.40 0.017
Reality shock

Disappointment to reality 0.1 0.05 0.60 0.550
Overwhelming 0.17 0.08 0.88 0.381

Lack of confidence -0.96 -0.43 -4.78 <0.001

Heavy responsibility -0.09 -0.04 -0.51 0.6M

Lack of support -0.19 -0.08 -1.13 0.261

Resilience

Hardiness 0.31 0.10 1.03 0.307
Optimism -0.28 -0.12 -1.58 0.116
Coping 0.25 0.08 0.88 0.379
Adaptability 0.65 0.24 2.68 0.008
Meaningfulness/purpose -0.27 -0.09 -1.05 0.296
Regulation of emotional and cognition -0.20 -0.09 -1.11 0.270
Self-efficacy 0.24 0.10 1.07 0.287
R’ (adjusted R?) 0.499 (0.459)

F(P 12.50 (<0.001)

Durbin-Watson 1.845

Tolerance 0.299-0.924

Variance inflation factor 1.083-3.346

Duration of clinical experience (months) and job satisfaction were treated as continuous variables.

process of newly graduated nurses. This finding is consistent
with previous studies indicating that the reality shock experi-
enced by newly graduated nurses stems from the gap between
nursing education and actual clinical practice [7], and that this
gap acts as a factor hindering adaptation [5,6,21]. In particular,
these findings are closely linked to the concept of ‘transition
shock’ experienced by newly graduated nurses upon entering
the clinical field [14]. Transition shock is a complex stress aris-
ing from role changes, increased responsibilities, and the gap
between expectations and reality, which can has been associated
with difficulties in initial adaptation and turnover [14]. In this
context, lack of confidence can be understood as a factor that
intensify this transition process. Furthermore, a lack of con-
fidence signifies psychological vulnerability associated with a
lack of self-efficacy regarding clinical performance, which can
be related to be delayed clinical adaptation by inducing passive
responses in decision-making and problem-solving processes in
new environments.

In addition, support provided by preceptors and fellow nurses
is reported to be a key factor in promoting job adaptation by fa-
cilitating the emotional stability and learning of new nurses and
reinforcing confidence in performing their roles within the orga-
nization [8,24,25]. Therefore, to reduce the reality shock of new-
ly graduated nurses and support their successful clinical adapta-
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tion, it is essential to implement education and feedback-based
interventions that can strengthen individual confidence.

Although the association between clinical experience and
clinical adaptation did not reach statistical significance, the
direction of the relationship suggested that nurses with longer
clinical experience tended to report higher levels of clinical
adaptation. This pattern is in line with previous research indi-
cating that adaptation experiences during the early employment
period may influence later organizational adaptation and turn-
over [3,4]. The tendency observed in this study may be attrib-
utable to the accumulation of clinical experience, which can
facilitate professional competence, role clarity, and confidence
in navigating the clinical environment. Therefore, continued
efforts to provide structured educational support and ongoing
adaptation assistance for newly graduated nurses may be bene-
ficial. The present study also identified nursing job satisfaction
as a significant factor associated with clinical adaptation.

The present study identified nursing job satisfaction as a sig-
nificant factor associated with clinical adaptation among newly
graduated nurses. Nurses who reported higher levels of job
satisfaction demonstrated better adaptation to the clinical envi-
ronment. This finding is consistent with previous studies sug-
gesting that positive work experiences facilitate organizational
socialization, professional growth, and successful role transition
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among newly graduated nurses [4,14,23]. Job satisfaction may
enhance motivation, professional commitment, and engage-
ment in learning and clinical practice, thereby promoting adap-
tation to the demands of the clinical setting. Conversely, dissat-
isfaction may increase stress and be associated with difficulties
in adjustment during the transition from student to professional
nurse. Given that successful adaptation is closely linked to or-
ganizational socialization processes [25,26], healthcare organi-
zations should not only provide clinical competency training
but also foster supportive work environments that promote job
satisfaction among newly graduated nurses.

Meanwhile, although this study measured and analyzed ad-
aptation as a single concept, according to RAM, adaptation is
understood as a multidimensional process achieved through
the interaction between the individual and the environment
[12]. In particular, the four modes of adaptation—physiological,
self-concept, role-function, and interdependence—provide a
framework that can more comprehensively explain nurses’ clin-
ical adaptation. From this perspective, lack of confidence may
reflect challenges in the self-concept mode, whereas greater
clinical experience may contribute to role-function stabiliza-
tion. Adaptability may support balance across multiple adaptive
modes by facilitating effective responses to changing clinical de-
mands. Furthermore, these findings support Roy’s proposition
that adaptation is influenced by the interaction between stimuli
and coping mechanisms. In the present study, lack of confi-
dence may function as a stimulus that challenges adaptation,
while adaptability may represent an individual’s coping capacity
that enables effective responses to such challenges, which may
be associated with successful clinical adaptation.

It is important to note that lack of confidence, adaptability,
and clinical adaptation represent conceptually distinct con-
structs within Roy’s adaptation process. Lack of confidence
reflects a psychological perception of environmental demands
and may function as a contextual stimulus, whereas adaptability
represents an internal coping capacity that facilitates flexible
responses to changing situations. In contrast, clinical adaptation
reflects the outcome of these adaptive processes and indicates
the extent to which newly graduated nurses have successfully
adjusted to and integrated into the clinical work environment
[12,13].

In summary, the clinical adaptation of newly graduated nurses
can be understood as a complex process involving the interac-
tion of personal and organizational environmental factors, which

can be explained as a process of organizational socialization in

KJHP

which individuals learn and internalize the norms and roles of
the organization [26]. Overall, these findings underscore the
need to address both individual and organizational factors in an
integrated manner. Therefore, to improve the clinical adaptation
of newly graduated nurses, a multi-layered approach is required
that establishes systematic socialization strategies and a support-
ive environment at the organizational level, along with interven-
tions that strengthen individual competencies and psychological

resources.

Limitation and future directions

This study has several limitations. First, because the study was
conducted among newly graduated nurses working in general
hospitals located in specific regions, caution is needed when
generalizing the findings to all newly graduated nurses. Second,
data were collected through self-reported online questionnaires,
which may have introduced social desirability bias and limit-
ed the extent to which responses reflected actual experiences.
Third, the cross-sectional design precludes the establishment
of causal relationships among the study variables. In addition,
clinical adaptation was measured using a single-item VAS.
Although previous studies have supported the usefulness and
practicality of single-item measures for assessing overall percep-
tions and attitudes [20], such measures may not fully capture
the multidimensional nature of clinical adaptation. Clinical ad-
aptation encompasses various domains, including professional
competence, role adjustment, interpersonal relationships, and
organizational integration. Future research should therefore
employ standardized multidimensional instruments that can
more comprehensively assess the complexity of clinical adapta-
tion among newly graduated nurses. Furthermore, future stud-
ies should include a broader range of hospital settings and geo-
graphic regions to better reflect diverse clinical environments.
Longitudinal research is also needed to examine changes in
clinical adaptation over time and to clarify the causal relation-

ships among factors influencing adaptation.

Conclusions

This cross-sectional study examined the relationships of real-
ity shock and resilience with clinical adaptation among newly
graduated nurses and identified factors associated with adapta-
tion. The results showed that reality shock was negatively asso-
ciated with clinical adaptation, whereas resilience was positively
associated. In particular, adaptability, a subfactor of resilience,
and job satisfaction were positively associated with adaptation,
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while lack of confidence, a subfactor of reality shock, was neg-
atively associated with adaptation. These findings suggest that
successful clinical adaptation among newly graduated nurses is
related to both individual psychological resources and work-re-
lated experiences. In particular, adaptability appears to facilitate
adaptation during the transition to professional practice, where-
as lack of confidence may hinder this process. Therefore, efforts
to enhance resilience, strengthen confidence in clinical prac-
tice, and promote job satisfaction may contribute to improving
clinical adaptation among newly graduated nurses. Therefore,
organizational efforts to enhance job satisfaction and support
resilience development may help facilitate successful clinical
adaptation among newly graduated nurses.
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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.
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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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(referred to as “Committee”) of the Korean Journal of Health Promotion (referred to as ‘KJHP’), an official journal of the
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1. The chairperson of the Committee is the Director of Publication from the Korean Society for Health Promotion and
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