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Field Applicability of Cognitive—Motor Dual-Task
Assessment in Anterior Cruciate Ligament Rehabilitation:
A Systematic Review of Psychometric, Physiological, and
Translational Frameworks

Jun Woo KWON, MEd

Department of Physical Education, Seoul National University, Seoul, Korea

ABSTRACT

Background: Anterior cruciate ligament rehabilitation increasingly emphasizes the integration of cognitive and motor recovery. Tra-
ditional strength or balance tests fail to capture attentional control and movement coordination under cognitive load. Cognitive-mo-
tor dual-task paradigms address this gap, yet existing studies are fragmented by heterogeneous designs and limited psychometric
validation. This review proposes a structured four-component framework—comprising cognitive task, sensor modality, outcome met-
ric, and protocol standardization—to unify assessment approaches and enhance clinical applicability.

Methods: A systematic narrative synthesis was performed across PubMed, Scopus, and Web of Science (2010-2025). Thirty-seven
studies employing cognitive-motor dual-task paradigms in anterior cruciate ligament or anterior cruciate ligament reconstruction
contexts were analyzed. Evidence was categorized into behavioral, kinematic, and physiological domains, focusing on psychometric
properties including validity, reliability, responsiveness, and feasibility for clinical translation.

Results: Dual-task conditions consistently revealed prolonged reaction time, higher error rates, and asymmetrical movement patterns
undetected by single-task tests. Wearable technologies, including inertial measurement units and smart insoles, achieved near-labo-
ratory validity and rapid setup. Behavioral measures demonstrated strong reliability, whereas physiological modalities such as electro-
encephalography, functional near-infrared spectroscopy, heart rate variability, and electrodermal activity provided mechanistic in-
sights with variable reproducibility.

Conclusions: This review advances dual-task assessment from exploratory research to a psychometrically grounded clinical frame-
work. By integrating behavioral, kinematic, and physiological measures, it defines a wearable-based strategy that connects laboratory
precision with field feasibility. Future priorities include multicenter validation, creation of normative datasets and clinical thresholds,
and establishment of open-data infrastructures to ensure reproducibility. Standardized, psychometrically rigorous dual-task assess-
ment may become a core tool for individualized rehabilitation and safe return to sport.

Keywords: Cognitive-motor dual-task, Wearable technologies, Psychometric properties, Anterior cruciate ligament rehabilitation,
Standardization
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INTRODUCTION

Anterior cruciate ligament (ACL) injury remains a major chal-
lenge in sports medicine, with high re-injury rates and incom-
plete neuromotor recovery despite surgical and rehabilitative
advances [1]. Traditional metrics focused on isolated strength
or kinematics fail to capture the cognitive-motor complexity
required in real play [2,3].

Growing interest in cognitive-motor dual-task paradigms—
combining motor execution with concurrent cognitive de-
mands—reflects this gap [3]. This conceptual foundation traces
back to classic work in motor control and attention, which first
demonstrated how divided attention impairs postural stability
and motor coordination [1,4]. Subsequent models expanded
these principles to the organization of executive functions and
the neural bases of dual-task interference [5,6].

In sports contexts, the integration of cognitive load theory
with injury-prevention frameworks provided the first rationale
for applying dual-task assessment to athletic performance [7].

These seminal frameworks on cognitive-motor interference
were later extended from neurological and aging contexts to
athletic performance, providing the theoretical basis for du-
al-task assessment in rehabilitation. While dual-task testing has
been validated in neurological and aging populations, its trans-
lation to athletic rehabilitation remains limited [4]. The present
review extends these paradigms to ecologically valid, field-
ready contexts relevant to return-to-sport (RTS) [8].

Recent systematic reviews have reiterated familiar issues-het-
erogeneous methods, inconsistent dual-task cost (DTC) reli-
ability, and lack of standardized frameworks-without proposing
actionable solutions [4,8]. Moreover, while wearable-based
measures are increasingly adopted, psychometric robustness
(e.g., reliability, responsiveness) and physiological standardiza-
tion (heart rate variability [HRV], electrodermal activity [EDA])
remain fragmented, hindering clinical translation. Meta-analy-
ses have debated DTC reliability and interpretability but offered
no standardized cutoffs or psychometric benchmarks [9,10].
This review addresses these gaps by critically appraising re-
producibility across domains and establishing a framework for
operationalization in ACL rehabilitation [2,3].

Unlike prior descriptive syntheses, this review directly com-
pares measurement modalities (HRV vs. EDA; inertial measure-
ment unit [IMU] vs. motion capture [MoCap]) and evaluates
which outcome domains show the strongest validity, reliability,
and responsiveness [9,11]. The structured four-component

112 https://doi.org/10.15384/kjhp.2025.00164

framework—cognitive task, sensor modality, outcome domain,
and testing protocol—enables systematic comparison and prac-
tical standardization [4,8].

Focusing on affordable wearable technologies (IMUs, HRYV,
EDA), this review bridges laboratory precision and clinical fea-
sibility [9,11]. It reframes dual-task testing from a neurological
construct to an applied sports-medicine tool, adapting it to
high-demand, decision-based athletic environments [3,4]. By
emphasizing psychometric rigor and translational utility, this
work establishes a foundation for standardized, reproducible,
and field-deployable assessment in ACL rehabilitation [4,8,9].

METHODS

Review aim and reporting approach
This systematic narrative review synthesizes and critically ap-
praises current evidence on cognitive-motor dual-task assess-
ment in ACL rehabilitation, with a particular focus on wearable
and low-cost technologies that enable field application.
Although not a systematic meta-analysis, the review process
adhered to transparent and pre-specified methodological steps,
including eligibility criteria, search strategy, and multi-stage
screening using the PRISMA-lite framework.

Data sources and search strategy
Literature searches were conducted in PubMed, Scopus, Web of
Science, and Google Scholar.

Two separate search streams were used to broaden coverage:

(1) ACL+dual task, and

(2) ACL+wearable.

A preliminary search using the combined term ACL+dual
task+wearable yielded fewer than 20 records, indicating that
integrated research bridging cognitive-motor paradigms and
wearable assessment remains scarce.

To ensure sufficient coverage, records retrieved from the four
databases were aggregated and imported into Rayyan for refer-
ence management and duplicate removal. Following deduplica-

tion, 1,035 unique studies were retained for full-text screening.

Representative search syntax combined controlled vo-
cabulary and free-text terms using Boolean operators
1) ACL & rehabilitation context: (“anterior cruciate ligament”
OR ACL) AND (rehabilitation OR “return to sport” OR RTYS)
2) Dual-task/cognitive load: (“dual-task” OR “dual task” OR
“cognitive load” OR “divided attention” OR “inhibitory con-
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trol” OR “reaction time” OR “Stroop” OR “n-back”)

3) Wearable/low-cost tools: (“wearable” OR “inertial measure-
ment unit” OR IMU OR acceleromet* OR gyroscop* OR
“heart rate variability” OR HRV OR “electrodermal activity”
OR EDA OR “mobile app”)

Screening and eligibility assessment were performed in six
sequential stages, based on predefined inclusion and exclusion
criteria which is provided in Table 1, and the full PRISMA flow

is summarized in Fig. 1.

Data extraction and items

From each study we extracted: study design; sample (ACL sta-
tus, stage, athletic level); setting (clinic/field/lab-hybrid); cogni-
tive task type (Stroop, n-back, Go/NoGo, etc.); motor task (gait,
hop, cutting, landing); device(s) (IMU placement/specs, HRV/
EDA modality, app); primary outcomes (e.g., reaction time [RT],
accuracy, DTC, asymmetry, HRV indices, EDA features); any
psychometric evidence (validity vs. gold standard, test-retest
reliability, responsiveness); and key feasibility notes (cost, time,

setup).

Risk-of-bias and psychometric notes (narrative)

Given heterogeneity and our narrative scope, we did not run a
formal tool-based risk-of-bias meta-analysis. However, we qual-
itatively flagged internal validity threats (e.g., randomization,
blinding), measurement validity (agreement vs. MoCap or force
plates when available), reliability (intraclass correlation coeffi-
cient [ICC]/test-retest), and responsiveness (standardized re-
sponse mean [SRM], minimal detectable change [MDC]) where
reported. These elements inform the domain-level judgments
in the Results/Discussion.

Table 1. Eligibility criteria and full-text screening

Synthesis approach

We performed a qualitative, domain-organized synthesis: be-
havioral, physiological, and kinematic outcomes. Within each
domain we prioritized critical comparison (e.g., HRV vs. EDA;
IMU vs. MoCap), highlighted most/least supported outcome
metrics, and identified translational barriers (e.g., sensor drift,
signal noise, protocol variability, lack of cut-offs). Where feasi-
ble, we mapped findings to RTS phase-specific use cases.

RESULTS

Results were critically synthesized based on the 37 studies sum-
marized in Table 2, 3 [12-48].

Overview of evidence across outcome domains

Evidence from the 37 studies summarized in Table 2, 3 revealed
four interconnected outcome domains—behavioral, physiolog-
ical, kinematic, and cross-domain integration. Foundational
works (2015-2018) first demonstrated that dual-task paradigms
increase reaction-time cost and motor asymmetry, establishing
basic construct validity. More recent investigations (2022-2025)
expanded toward sensor-integrated and multimodal neuro-
cognitive testing using IMUs, electromyography (EMG), and
functional near-infrared spectroscopy (fNIRS). Across all de-
cades, behavioral reaction-time indices and IMU-based kine-
matic outcomes provided the strongest psychometric evidence
(ICC=0.8-0.96, SRM = 0.9, setup<20 min). Physiological and
integrated indices contributed mechanistic insight but lacked
reliability data and consistent calibration. Overall, methodolog-
ical evolution has shifted from laboratory-bound validation
toward field-ready hybrid systems, though standardization re-

Stage Criterion (exclusion focus)

Rationale

(D Data reliability
cate publication, inaccessible full text).

@ Participants
® Task type
(@ Measurement tools

Excluded studies including only healthy participants.
Excluded studies including only single-task or cognitive-only conditions.
Excluded studies using only laboratory-based fixed equipment (e.g., motion

Excluded records with insufficient data accessibility (e.g., abstract-only, dupli- Low reliability

Topic mismatch
Conceptual inadequacy
Technological incompatibility

capture, electromyography, or force plate without wearable or hybrid con-

figurations).

(® Outcome domain
ments.

(® Study design
col-only papers without a comparison group).

@ Final inclusion

kinematic (IMU) measures.

Excluded studies including only self-reported or questionnaire-based assess-
Excluded non-experimental designs (e.g., case reports, descriptive, or proto-

Included empirical and review studies employing behavioral (reaction time,
error rate), physiological (heart rate variability, electrodermal activity), or

Outcome mismatch
Methodological insufficiency

Eligible for qualitative synthesis (systematic review
without meta-analysis)

https://doi.org/10.15384/kjhp.2025.00164 113
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[ Identification of studies via databases ]
s Records identified from:
= PubMed, Scopus, and Web of Science databases using two topic search queries combining ACL terms with
2 either (1) cognitive—motor dual-task terms or (2) wearable-device terms (n=3,578)
B Records removed before screening:
» abstract-only or inaccessible full-text records excluded; duplicates
—_— automatically removed in Rayyan (n=2,543)
o v
(=
< Reports sought for retrieval:
o Full-text reports sought for access among remaining records (n=1,035)
®
— R Records excluded:
4 studies including only healthy participants (n=105)
A4
Number of studies included with ACL patients and rehabilitation candidates
(n=930)
Records excluded: studies including only single-task or
" cognitive-only conditions (n=158)
v
Number of studies included with Cognitive—-motor dual-task performance
(n=772)
Records excluded:
> studies using exclusively laboratory-based fixed equipment
(n=209)
A 4
Number of studies included with use of wearable devices
2 (IMU, HRV, EDA) and hybrid configurations integrating laboratory-based
o instruments (e.g., motion capture, EMG) (n=563)
2
w
Records excluded: studies including only self-reported or
4 questionnaire-based assessments (n=268)
A4
Number of studies with empirical and review studies that utilized behavioral
(reaction time, error rate), physiological (HRV, EDA), or kinematic (IMU) outcome
measures (n=295)
Records excluded: case reports, protocol-only, or studies
i without analysis (n=123)
A 4
Non-case-report, non-protocol studies with analyzable studies (empirical or review)
(n=172)
Records excluded: studies not meeting inclusion criteria after
full-text assessment (n=135)
-/ A4

Number of studies included in qualitative synthesis (n=37)

Fig. 1. PRISMA flow diagram of study selection. ACL, anterior cruciate ligament; EDA, electrodermal activity; EMG, electromyography;
HRYV, heart rate variability; IMU, inertial measurement unit.
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mains incomplete.

Physiological vs. kinematic metrics

Physiological measures (electroencephalography [EEG], NIRS,
EMG, transcranial magnetic stimulation [TMS]) captured cor-
tical and corticomuscular modulation after anterior cruciate
ligament reconstruction (ACLR). EEG studies showed reduced
lateralized readiness potential amplitude and increased inhibi-
tory drive, whereas fNIRS indicated elevated prefrontal HbO,—
evidence of compensatory neural effort.

However, only a minority reported quantitative reliability;
signal noise, motion artifacts, and preprocessing heterogeneity
remain major barriers. In contrast, kinematic systems—both
MoCap and IMU platforms—demonstrated high concurrent
validity (ICC>0.9 vs. Vicon). MoCap retains superior spatial
precision, yet IMUs offer greater ecological validity, portability,
and cost-efficiency (battery = 12 hr, setup<30 min). Critical
comparison shows that while physiological tools explain ‘why’
motor control changes, kinematic sensors more reliably quanti-
fy ‘how’ it manifests.

Thus, for clinical translation, IMU-based kinematics pres-
ently outperform physiological indices in reproducibility and
scalability.

Comparative appraisal across domains

Most reliable domain

Behavioral reaction-time measures (Go/No-Go, Stroop) and
IMU-derived joint kinematics exhibited the highest test-retest
reliability (ICC = 0.83-0.94 and >0.9, respectively). Behavioral
protocols are low-cost and adaptable; kinematic systems supply
quantitative, objective evidence—together forming the method-
ological benchmark.

Least validated domain

Physiological indices, especially EEG-fNIRS combinations, re-
main under-validated. Most relied on directional effects rather
than numerical agreement, and few provided ICC or MDC val-

ues.

Major translational barriers

Lack of synchronized timing across sensors, inconsistent pre-
processing pipelines, and absence of normative reference data.
Physiological systems are sensitive to artifact contamination;
IMU results vary by filtering algorithms; behavioral tasks lack

standardized thresholds for impairment.

Behavioral outcomes

Over two-thirds of included studies employed behavioral par-
adigms. Dual-task conditions consistently prolonged RTs and
elevated error rates among ACLR participants, particularly in
inhibitory-control tasks. Later large-scale field studies [13,46]
confirmed that 5-10 minutes computerized or FitLight tests
maintain reliability (ICC = 0.9) comparable to laboratory
versions. These data establish behavioral dual-task metrics as
high-throughput, repeatable indicators of neurocognitive func-
tion, though heterogeneity in stimuli (auditory vs. visual) and
feedback limits cross-study comparability.

Physiological outcomes

Physiological modalities elucidate neural mechanisms but face
measurement challenges. EEG and TMS revealed altered mo-
tor-cortical excitability and slower preparatory potentials post-
ACLR; {NIRS identified compensatory increases in prefrontal
cortex activation. Yet quantitative indices (ICC, SRM) were
largely absent, and preprocessing variability (artifact rejection,
baseline correction) restricts reproducibility. Reliability rarely
exceeded qualitative confidence; thus, physiological markers
remain exploratory mechanistic indicators rather than clinical
endpoints. They provide conceptual validity but limited transla-

tional readiness.

Kinematic outcomes

Kinematic assessment represents the most psychometrically
mature domain. Across jump-landing, gait, and hop tasks,
ACLR groups displayed reduced knee and hip flexion, increased
stiffness, and persistent asymmetry—findings repeated across
multiple independent datasets. IMU-based systems showed
strong agreement with Vicon (ICC>0.9) and MDC <5%, with
sessions typically <30 minutes. IMUs enable field deployment
with minimal loss of accuracy, marking them as the most clini-
cally feasible quantitative metric. Remaining limitations include
sensor-placement variability and inconsistent filtering standards

that hinder multi-center reproducibility.

Cross-domain integration

Few studies combined multiple modalities (e.g., EEG+TMS;
IMU-+behavioral tasks). Those that did reported convergent
findings—greater cortical inhibition paralleled slower RTs and
stiffer landings—but suffered from poor temporal alignment
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between systems. No investigation achieved full tri-domain
synchronization (behavior+physiology+kinematics). Hence,
cross-domain integration remains a conceptual frontier requir-
ing unified sampling rates, event-marker synchronization, and

harmonized data pipelines.

Feasibility and translational considerations

Feasibility improves as technology miniaturizes
Behavioral<IMU<EEG/{NIRS in both cost and setup com-
plexity. Portable IMUs and smart-sock systems permit 15-20
minutes on-field testing, while physiological setups require con-
trolled laboratory conditions. Barriers include calibration drift,
lack of inter-device compatibility, and absence of normative da-
tabases linking quantitative asymmetry or reaction-time indices
to RTS readiness. Standardized, open-access protocols would
markedly enhance translational potential.

DISCUSSION

This discussion interprets, rather than restates, the findings
summarized in Table 2, 3 [12-48]. The 37 included studies col-
lectively illustrate how cognitive-motor dual-task paradigms
redefine the logic of assessment in ACL rehabilitation. Beyond
detecting subtle deficits, they clarify what type of information
matters most—the capacity to allocate attention, inhibit inap-
propriate actions, and coordinate complex movement under

cognitive load.

Interpretation and novel contribution

Across the 37 studies in Table 2, 3, dual-task paradigms rede-
fine ACL assessment by linking cognitive control and motor
execution rather than treating them as separate constructs.
Earlier foundational work demonstrated that adding cognitive
load magnifies hidden gait or balance asymmetries. Recent
investigations (2022-2025) advanced this concept using wear-
able IMUs, smart insoles, and neurophysiological recordings
to capture how athletes think while they move. The novelty of
this synthesis is translational, not technological: it consolidates
validated task-device-metric pairings (e.g., Go/No-Go+IMU
asymmetry+reaction-time cost) into a framework that can be
standardized for RTS decisions. This marks a conceptual shift
from measuring capacity (strength, balance) toward quantifying
control—the integration of attention, inhibition, and movement

under cognitive stress.
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Psychometric considerations for clinical adoption

Validity

IMU-based kinematic systems consistently achieved criterion
validity versus MoCap (ICC=0.91-0.98; root mean square error
[RMSE]<5°). These data confirm that, when placement and
filtering are standardized, portable wearables approximate lab-
oratory precision. Physiological modalities (EEG, fNIRS, EMG,
TMS) provided only qualitative validity—directional cortical

changes without cross-validation against gold standards.

Reliability

Behavioral reaction-time and Go/No-Go metrics (ICC = 0.83-
0.94) and IMU kinematics (>0.9) showed reproducibility across
sessions, while physiological signals seldom reported ICC or
SRM. This imbalance underscores the need for explicit reliabili-

ty reporting to ensure clinical trust.

Responsiveness

Behavioral DTC (SRM = 0.95) and IMU-derived asymmetry
were the most change-sensitive measures of recovery progress,
whereas physiological metrics (EEG/fNIRS) lacked quantitative
responsiveness. Hence, current hierarchy of clinical readiness is:

behavioral>kinematic>physiological.

Comparative appraisal of measurement technologies

Inertial measurement unit vs. motion capture

MoCap remains the spatial-accuracy gold standard but requires
fixed-lab environments and extended setup (>30 min). IMUs
replicate its joint-angle data with minimal precision loss and su-
perior field portability (setup = 15 min, battery = 12 hr). Their
main weakness—axis drift and variable filtering—demands
standardized calibration and placement maps. Thus, IMUs rep-
resent the most valid and scalable wearable option for ACLR

dual-task testing, provided preprocessing is harmonized.

Electroencephalography/functional near-infrared
spectroscopy vs. electromyography/transcranial magnetic
stimulation

Cortical measures (EEG, fNIRS) uniquely reveal neural work-
load but suffer from motion artifacts and limited reproducibil-
ity. Peripheral indices (EMG, TMS) quantify muscle activation
and inhibition (arthrogenic muscle inhibition) reliably but lack
ecological field feasibility. Integration of these layers remains
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conceptually valuable yet technically immature.

Cognitive-task feasibility and selection
Three paradigms dominated the dataset: Go/No-Go, Stroop,
and n-back/working-memory tasks.

1) Go/No-Go: shortest administration time (<10 min), robust
inhibitory-control sensitivity, feasible in clinical or on-field
testing.

2) Stroop: rich diagnostic depth for executive control but lan-
guage- and color-specific, limiting universal deployment.

3) n-back/working-memory: research-sensitive but prone to
learning effects and longer duration (>15 min).

Accordingly, Go/No-Go offers the best balance of sensitivi-

tyxfeasibility for standardized RTS protocols, while Stroop sup-
ports in-clinic evaluation and n-back remains experimental.

Operationalizing a standardized return-to-sport du-
al-task protocol

Evidence from Table 2, 3 supports a four-component operation-
al model:

1) Task set: reactive landing or sidestep combined with Go/
No-Go stimulus (1-3 sec random interval).

2) Measurement domains: behavioral (RT, DTC, accuracy);
kinematic (2-4 IMUs on shank/thigh for limb-symmetry
and variability); physiological (HRV or EMG optional).

3) Standardization: hardware-software time synchronization,
fixed sensor map, 2100 Hz sampling, pre-registered pre-
processing.

4) Interpretation: compare dual vs. single-task performance,
limb asymmetry, and week-to-week deltas; composite
alert=t DTC+ t IMU asymmetry.

This structure converts dual-task testing from a research par-

adigm into a psychometrically anchored clinical routine.

Implications and remaining barriers
Technological readiness now surpasses methodological unifor-

mity.

Key translational obstacles include

Non-uniform preprocessing for IMU and physiological data;
Lack of normative reference datasets linking dual-task metrics
to RTS outcomes; Limited reproducibility across laboratories.
Addressing these requires multi-center standardization consor-
tia and open-protocol repositories rather than new hardware.
The shift from hardware innovation to methodological repro-

ducibility will define the next phase of ACLR assessment.

Study novelty and future directions
This synthesis is novel in its integration of psychometric rigor
with cognitive-motor testing.

Where prior ACL research isolated strength or propriocep-
tion, the current framework articulates attention, inhibition,
and movement control as measurable, interconnected con-

structs.

Future research priorities drawn from Table 3 include

Establish consensus pipelines for IMU calibration and physio-
logical preprocessing; Develop large-scale normative datasets
for reaction-time and asymmetry metrics; Test lightweight neu-
rophysiological add-ons (portable EEG/fNIRS) to bridge behav-
ioral and kinematic domains; Quantify responsiveness (SRM/

MDC) systematically across modalities.

Multidisciplinary perspective

Advancing dual-task-based ACL rehabilitation demands con-
vergence of sport neuroscience, biomechanics, and clinical
rehabilitation science. Neurophysiological constructs such as
cortical inhibition efficiency can contextualize wearable-derived
kinematic metrics, while biomechanical validation ensures
measurement fidelity. Ultimately, progress depends less on new
sensors than on shared psychometric standards and reproduc-
ible methods enabling individualized, data-driven RTS clear-

ance.

Limitations and future directions

Despite consolidating 37 studies, this review remains con-
strained by the limited scale, cross-sectional design, and uneven
psychometric reporting of the existing evidence. Most studies
were single-center and short-term, and fewer than half quan-
tified validity or reliability formally. To move from descriptive
feasibility to standardized clinical implementation, a prioritized
and feasible roadmap is required. The following five actions are
ranked by urgency and feasibility within current resources. The

summary of the priority roadmap is outlined in Table 4.

Large-scale multicenter validation: most urgent and
highest impact

Rationale: Table 2, 3 show strong within-study validity for IMU+
reaction-time dual-task frameworks (ICC = 0.9, RMSE<5°), but
these have only been demonstrated in isolated cohorts. Without
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Table 4. Summary of priority roadmap

Priority Focus area

Core outcome

Feasibility

1 Multicenter IMU+reaction time validation
2 Normative datasets & cut-offs

3 Psychometric validation

4 Neurointegration (EEG/fNIRS)

5 Data infrastructure

External validity & RTS predictive value
Diagnostic thresholds for RTS
Reliability/responsiveness evidence
Mechanistic bridging of domains
Reproducibility & global benchmarking

High

High

High

Moderate

Moderate - scalable with collaboration

EEG, electroencephalography; fNIRS, functional near-infrared spectroscopy; IMU, inertial measurement unit; RTS, return-to-sport.

multicenter replication, external validity and sport-specific gen-
eralizability remain unknown.

Objective: Conduct coordinated, multicenter studies using
standardized Go/No-Go+IMU protocols to assess inter-site re-
producibility and predictive validity for RTS outcomes.

Feasibility: Wearables are already field-ready (setup<20 min,
battery = 12 hr). Cloud-based data sharing and shared prepro-
cessing pipelines make multicenter implementation technically
achievable within current infrastructure.

Normative datasets and return-to-sport cut-off thresholds:
high priority

Rationale: No study in Table 2, 3 established normative refer-
ence values for DTC %, reaction-time delay, or limb-symmetry
index. Such benchmarks are essential to move from descriptive
monitoring to diagnostic decision-making.

Objective: Aggregate multicenter data to derive age-, sex-,
and sport-stratified norms, anchored to verified psychometric
indices (ICC, SRM, MDC).

Feasibility: Highly achievable with current IMU and behav-
ioral datasets; normative ranges could be generated within one
to two collaborative study cycles.

Systematic psychometric validation of wearable-based
measures: essential foundation
Rationale: Table 2, 3 report variable reliability (IMU ICC=0.85-
0.98; behavioral = 0.83-0.94) but inconsistent test-retest or
MDC data. Without these, clinicians cannot distinguish true
recovery from measurement noise.
Objective: Replicate IMU-MoCap concurrent validity, and
determine responsiveness (SRM) and MDC for field protocols.
Feasibility: Requires repeated-session designs rather than
new hardware; easily realizable within existing rehabilitation

timelines.
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Stepwise neurointegration (electroencephalography/
functional near-infrared spectroscopy+inertial measurement
unit): mid-term opportunity
Rationale: Physiological systems in Table 2 (EEG, {NIRS, TMS)
revealed meaningful cortical activation patterns but lacked
reproducibility. Integrating portable EEG/fNIRS with behavior-
al-kinematic data could bridge motor and neural control levels.
Feasibility: Currently limited by cost, setup time, and artifact
control. Short-term use should remain pilot-scale, yet emerging
compact EEG/fNIRS modules and automatic synchronization
with IMU streams make broader integration plausible within

3-5 years.

Open data infrastructure and shared pipelines: mid-term
but foundational

Rationale: Inconsistent filtering, sampling, and preprocessing
pipelines were the dominant methodological barriers identified
in Table 2, 3. Without common schemas, multicenter validation
cannot produce comparable outputs.

Objective: Develop an open, standardized repository con-
taining sensor metadata (task type, sampling rate, sensor place-
ment) and harmonized preprocessing scripts.

Feasibility: Academia-industry collaborations can leverage
existing open-source analytics; implementation is realistic with-
in current technical ecosystems.

Overall synthesis

The most urgent need is multicenter replication of the validated
IMU+reaction-time dual-task paradigm, immediately followed
by the creation of normative datasets and psychometric reliabil-
ity frameworks. Neurointegration and open-data infrastructure
represent the next strategic phase, enabling mechanistic insight
and cross-laboratory reproducibility. Advancing along this
sequence will convert current heterogeneous dual-task studies
into a standardized, evidence-anchored clinical system for ACL
rehabilitation and RTS decision-making.
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CONCLUSION

Cognitive-motor dual-task assessment marks a conceptual
and methodological shift in ACL rehabilitation—from isolat-
ed biomechanical or strength evaluations to ecologically valid
testing that mirrors the cognitive-motor demands of real-sport
environments. Evidence synthesized from the 37 studies in
Table 1, 2 demonstrates that when behavioral, kinematic, and
physiological indices are combined, clinicians can detect resid-
ual neurocognitive-motor deficits that conventional single-task
tests overlook.

Integrated evidence and clinical meaning

Behavioral reaction-time and accuracy metrics showed excellent
reproducibility (ICC = 0.83-0.94), while IMU-based kinemat-
ics achieved near-laboratory validity versus MoCap (ICC>0.9,
RMSE<5°). These complementary domains—attention control
and movement symmetry—form the most psychometrically
mature foundation for clinical translation. Physiological mea-
sures (EEG, fNIRS, HRV) provided mechanistic insight but
remain limited by preprocessing heterogeneity and insufficient
test-retest data. Thus, dual-task assessment now offers a struc-
tured, evidence-anchored framework capable of quantifying
how athletes allocate attention, inhibit actions, and coordinate

movement under cognitive load.

Novel contribution

The novelty of this synthesis lies not in proposing new sensors,
but in unifying validated task-device-metric combinations—
such as Go/No-Go tasks coupled with IMU-derived asymmetry
and reaction-time cost—into a standardized, psychometrically
grounded template. By embedding validity, reliability, and re-
sponsiveness within each measurement domain, the review
advances dual-task testing from experimental feasibility toward
clinical actionability for RTS decisions. This transition reframes
cognitive-motor assessment as an applied, data-driven compo-
nent of individualized ACL rehabilitation.

Strategic priorities for continued development
Progress toward full clinical deployment depends on sequential,
feasible steps grounded in the current evidence base:

1) Multicenter validation of the IMU-+reaction-time frame-
work (most urgent)

Large-scale trials across rehabilitation centers should verify
reproducibility and external validity of standardized dual-task

protocols.

2) Normative datasets and RTS cut-off thresholds (high pri-
ority)

Pooling multicenter data will enable creation of reference
ranges and cut-offs for DTC and reaction-time delay, allowing
objective RTS classification by age, sex, sport, and graft type.

3) Comprehensive psychometric validation (essential founda-
tion)

Systematic evaluation of test-retest reliability, sensitivity to
change, and MDC will distinguish true recovery from measure-
ment noise.

Mid-term opportunities

Incremental neurointegration-linking portable EEG or fNIRS
with behavioral-kinematic data—offers deeper insight into
cortical mechanisms of motor control, though short-term fea-
sibility remains limited by cost and setup demands. Parallel
development of open, standardized data infrastructures for pre-
processing, metadata exchange, and cloud-based sharing will
enhance reproducibility, accelerate meta-analyses, and enable

global benchmarking across laboratories.

Translational outlook

Wearable-enabled dual-task assessment now bridges the gap be-
tween high-precision laboratory systems and field-ready clinical
applications. With continued standardization, multicenter col-
laboration, and psychometric rigor, dual-task testing is poised
to become a cornerstone of personalized, evidence-based ACL
rehabilitation, transforming cognitive-motor assessment from a
research innovation into a clinically validated, globally scalable
standard that improves both safety and effectiveness in modern
sports medicine.
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ABSTRACT

Benign paroxysmal positional vertigo (BPPV) is a common vestibular disorder characterized by recurrent episodes of vertigo, predomi-
nantly affecting middle-aged women. While canalith repositioning maneuvers are generally effective, recurrence is frequent and can
significantly impact quality of life. An increasing number of studies have reported an association between vitamin D deficiency and
BPPV, especially in recurrent cases. Furthermore, recent meta-analyses and randomized controlled trials suggest that vitamin D sup-
plementation can significantly reduce recurrence rates in patients with BPPV. Despite growing awareness, vitamin D deficiency re-
mains prevalent in Korea. Given the high burden of BPPV and the safety and accessibility of vitamin D supplementation, vitamin D
screening and supplementation can be a clinically reasonable and potentially beneficial strategy—particularly for middle-aged wom-

en, who are most commonly affected by BPPV, and for BPPV patients with recurrent episodes.

Keywords: Vitamin D deficiency, Benign paroxysmal positional vertigo, Vitamin D

Dear Editor,

Benign paroxysmal positional vertigo (BPPV) is characterized
by brief episodes of vertigo triggered by changes in head posi-
tion. While nationwide data on BPPV in South Korea remain
limited, evidence suggests that incidence has been steadily rising
over time [1]. International studies estimate an annual incidence
of about 0.6%, and a lifetime prevalence of around 2.4% [1].
The condition most commonly affects individuals in their 50s
to 60s, and is predominant in women, with a female-to-male
ratio ranging from 2:1 to 3:1 [1]. Though canalith repositioning
maneuvers, such as the Epley maneuver, typically provide effec-
tive symptom relief within a few days, recurrence is common
[1]. Studies indicate that 20% to 50% of patients may experience
recurrence within a few years of the initial episode [1,2]. Vertigo
episodes can significantly disrupt daily functioning and increase

the risk of injuries from falls. Furthermore, the recurrent and
unpredictable nature of these episodes may lead to psychologi-
cal distress and a reduction in overall quality of life.

The vertigo associated with BPPV is attributed to the displace-
ment of otoconia, also referred to as canaliths, from the utricle
into the semicircular canals. This displacement may result from
various etiologies, including age-related degenerative changes,
head trauma, or inner ear disorders [1]. However, most BPPV
cases are classified as idiopathic, with no clearly identifiable
underlying cause [1]. Recent research has increasingly focused
on vitamin D deficiency as a systemic metabolic factor poten-
tially contributing to BPPV onset and recurrence [1]. Vitamin
D plays a key role in calcium regulation and is therefore essen-
tial for maintaining the structural integrity of otoconia, which
are composed of calcium carbonate crystals [2]. When vitamin
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D levels are low, the biochemical stability of otoconia may be
compromised, increasing the likelihood of fragmentation and
displacement, which can potentially lead to BPPV [2].

Although findings from individual studies have been some-
what inconsistent, several observational studies have reported
a significant association between lower serum vitamin D levels
and the occurrence of BPPV, particularly in patients with recur-
rent episodes [2-4]. A recent systematic review and meta-anal-
ysis of 47 observational studies [5] demonstrated that patients
with BPPV had lower serum vitamin D levels compared to
non-BPPV controls (weighted mean difference: —2.84 ng/mL).
Moreover, patients with recurrent episodes had even lower se-
rum vitamin D levels than those without recurrence (weighted
mean difference: -5.01 ng/mL), implying a stronger association
between lower vitamin D levels and BPPV recurrence. Howev-
er, these findings are largely based on observational data, which
are inherently limited in establishing causality due to the poten-
tial influence of confounding factors. For instance, individuals
with lower levels of physical or outdoor activity may be predis-
posed to both lower vitamin D levels and an increased risk of
BPPV, independently of any direct causal relationship between
the two. A randomized controlled trial conducted in Korea and
published in Neurology journal in 2020 found that patients with
BPPV and low vitamin D levels (<20 ng/mL) who received daily
supplementation of 800 IU of vitamin D had a 24% relative re-
duction in recurrence rates over 1 year, compared to those who
did not receive supplementation [6]. Similarly, a meta-analysis
of seven controlled trials indicated that vitamin D supplemen-
tation reduced the recurrence rate of BPPV by 59% compared
to control groups without supplementation [7]. Nevertheless,
the strength of this evidence should be interpreted with caution,
as the meta-analysis included only one randomized controlled
trial, and the trial itself was not placebo-controlled, which rep-
resents a significant methodological limitation. Nevertheless,
these findings suggest a possible causal link between lower vita-
min D levels and BPPV, and that correcting vitamin D deficien-
cy may help reduce the recurrence of BPPV.

According to results from 119,335 subjects during 2017 to
2022, 7.6% of Korean adults were vitamin D deficient (<10 ng/
mL) [8]. Although vitamin D testing and supplementation have
become increasingly popular in recent years, a majority of Ko-
rean adults are still likely to be vitamin D deficient, because of
persistent risk factors such as indoor lifestyles and insufficient
sun exposure. Korean medical societies related to menopause
and osteoporosis recommend a daily intake of at least 800 IU of
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vitamin D for postmenopausal women to support bone health
and reduce the risk of fractures [9,10].

Although emerging evidence suggests an association between
lower vitamin D levels and the occurrence or recurrence of
BPPV, the current data are largely derived from observational
studies and a limited number of controlled trials with insuf-
ficient randomization or blinding. Consequently, the causal
relationship between vitamin D deficiency and BPPV remains
uncertain. However, taking into account the epidemiological
and clinical context of vitamin D as well as the disease burden
of BPPV, vitamin D screening and supplementation may be a
clinically reasonable and potentially beneficial strategy—partic-
ularly for middle-aged women, who are most commonly affect-
ed by BPPV, and for BPPV patients with recurrent episodes.

Future research, particularly well-designed, placebo-con-
trolled randomized trials, is needed to clarify whether vitamin
D supplementation can reduce BPPV recurrence, to establish
appropriate thresholds for vitamin D supplementation, and to
determine optimal dosing regimens and target serum levels.
Until more robust evidence is available, vitamin D supplemen-
tation should be considered cautiously and individualized ac-
cording to clinical context.
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ABSTRACT

Background: This study examined the factors influencing non-academic sedentary behavior among Korean adolescents, focusing on
weekday-weekend differences.

Methods: A secondary analysis was conducted using data from the 2023 Korea Youth Risk Behavior Survey (N=52,880). Sedentary
behavior was measured separately on weekdays and weekends. Independent variables included sex, age, and body mass index (BMI;
physical characteristics); stress, anxiety, and smartphone overdependence (psychological characteristics); and living with family (social
characteristics). Data were analyzed using complex sample general linear models.

Results: Average sedentary time was 206.35 minutes on weekdays and 321.96 minutes on weekends. Sex, age, BMI, anxiety, and
smartphone overdependence significantly predicted sedentary behavior on both weekdays and weekends (P<0.05). Stress was signifi-
cant only on weekends (P=0.012); living with family showed no significant association.

Conclusions: Psychological and behavioral factors substantially influence adolescents' sedentary behavior. In particular, smartphone
overdependence and anxiety should be considered, and interventions need to address emotional and contextual factors, including
weekday-weekend differences.

Keywords: Sedentary behavior, Adolescent, Psychological stress, Technology addiction

INTRODUCTION

Adolescence is a transitional stage between childhood and
adulthood, marked by rapid physical, cognitive, and psycho-
social growth, making it a critical period for establishing long-
term health habits [1,2]. In Korean society, adolescents spend
long hours sitting due to heavy academic workloads, and sed-
entary behavior during non-academic time has also increased
with growing digital device use [3,4]. These behavioral changes

pose serious health risks, threatening both physical and mental
health. Sedentary behavior, characterized by low energy expen-
diture, increases cardiovascular disease risk by >34% [5], causes
hyperglycemia through insulin resistance, and elevates the risk
of metabolic syndrome [5].

According to World Health Organization guidelines on phys-
ical activity and sedentary behavior [1], increased sedentary
behavior is associated with reduced quality of life, depression,
and lower prosocial behavior. Systematic reviews also report
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anxiety, stress, decreased self-esteem, and sleep disorders [6,7].
The United States Centers for Disease Control and Prevention
recommends limiting sedentary behavior based on related stud-
ies [8]. In Korea, growing emphasis has been placed on the risks
of sedentary behavior among children and adolescents and the
need for corresponding guidelines [9]. Despite such demands
[10], research on sedentary behavior in Korea remains insuffi-
cient, with only preliminary surveys on its prevalence among
children and adolescents [11].

Recent studies have examined sedentary behavior as a health
behavior influenced by various factors [12]. For adolescents, a
multidimensional approach that considers such complex con-
texts is required. To date, most studies in Korea have focused on
physical characteristics such as weight, obesity, and sex [13,14]
or on the relationship between subjective health perception
[4] or smartphone use time and anxiety levels [15]. Few have
analyzed structural relationships where various factors interact
simultaneously.

Although adolescents’ behavioral patterns may vary depend-
ing on differences in activity patterns by weekday vs. weekend,
emotional state, and school or home environment, these con-
texts have not been comprehensively considered [6]. Gorely
et al. [16] emphasized that sedentary behavior and physical
activity patterns differ by day, time, and social context and with
activity type or environmental factors among adolescents.

Accordingly, this study aimed to analyze the factors influenc-
ing sedentary behavior among adolescents in a more systematic
and comprehensive manner, categorizing the main variables
into three domains: physical, psychological, and social charac-
teristics.

Physical characteristics included sex, age, and body mass
index (BMI). Sex influences physical activity and media use
[17,18], age reflects behavioral characteristics according to de-
velopmental stage [18], and BMI indirectly reflects the physical
health status of adolescents, which is significantly associated
with sedentary time [14] and can be used to predict the level of
health risk in adolescents.

Psychological characteristics included perceived stress, anx-
iety, and smartphone overdependence. Stress and anxiety are
common emotional problems during adolescence and closely
related to sedentary behavior [4,15]. Smartphone overdepen-
dence has recently emerged as a major factor influencing ado-
lescents’ daily lives and sedentary time [19]. However, while the
relationship between smartphone use and sedentary behavior
has been established, temporal patterns (weekdays vs. week-

ends) remain insufficiently elucidated. Based on the findings of
Gorely et al. [16], which reported differences by day and time,
it is necessary to examine these aspects in the present study as
well.

Social characteristics included cohabitation with family
members, which reflects social support and living environment.
Living with guardians may influence daily routines and smart-
phone regulation, thereby affecting sedentary behavior patterns
[20].

Therefore, this study aimed to identify the effects of physical
(sex, age, and BMI), psychological (perceived stress, anxiety,
and smartphone overdependence), and social (living with fam-
ily) characteristics on non-academic sedentary behavior among
Korean adolescents through multivariate analysis.

METHODS

Research design

This study was a secondary analysis on data from the 19th
Korea Youth Risk Behavior Survey, conducted in 2023 [21], to
identify factors influencing sedentary behavior among adoles-

cents.

Participants

The Korea Youth Risk Behavior Survey is an anonymous, web-
based survey conducted annually by the Korea Disease Control
and Prevention Agency, targeting middle- and high-school stu-
dents enrolled in Korea as of April each year. In this study, data
from 52,880 adolescents who participated in the 2023 survey
were analyzed.

Measurements

Sedentary behavior

Sedentary behavior was assessed using the item, “During the
past 7 days, how many hours per day on average did you spend
sitting?” Excluding time spent on learning, responses were col-
lected separately for weekdays (Monday to Friday) and week-
ends (Saturday to Sunday) and converted into minutes. Accord-
ingly, sedentary behavior was analyzed separately for weekdays
and weekends.

Physical characteristics
Physical characteristics included sex, age, and BMI. BMI was
calculated as kg/m”.
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Psychological characteristics

Psychological characteristics consisted of perceived stress, anxi-
ety, and smartphone overdependence. Stress responses of “very
much” and “much” were recoded as “yes,” while those of “a lit-
tle, “not much,” and “not at all” were recoded as “no.” Anxiety
was measured using the 7-item Generalized Anxiety Disorder
Scale. Participants responded to the question, “Over the last
2 weeks, how often have you been bothered by the following
problems?” on a 4-point scale ranging from “not at all” (0) to
“nearly every day” (3). The total score ranged from 0 to 21, with
higher scores indicating greater anxiety. Cronbach’s a in this
study was 0.91, consistent with that reported previously [22].
Smartphone overdependence was assessed using the Smart-
phone Overdependence Scale, which consists of 10 items scored
on a 4-point scale from “strongly disagree” (1) to “strongly
agree” (4), with the total score ranging from 10 to 40. Higher
scores indicate greater overdependence. Cronbach’s o was 0.84
at the time of development [23] and 0.91 in this study.

Social characteristics
Social characteristics included living arrangements, categorized
as living with parents versus not living with parents.

Data collection and ethical considerations

The Korea Youth Risk Behavior Survey is a nationally approved
statistical survey conducted annually by the Korea Disease
Control and Prevention Agency, officially approved by Statistics
Korea. Until 2014, the survey underwent review by the Insti-
tutional Review Board (IRB) of the Korea Disease Control and
Prevention Agency; however, since 2015, it has been exempted
from IRB review under the Enforcement Rule of the Bioethics
and Safety Act [24]. All participants received information on
the purpose and content of the survey and voluntarily con-
sented to participate. The survey was conducted anonymously
using a self-administered, web-based questionnaire. Responses
were collected in a form that could not identify individuals, and
the raw data were provided to researchers by the Korea Disease
Control and Prevention Agency. Approval for use of the data
in this study was obtained according to procedures outlined on
the official Korea Youth Risk Behavior Survey website (https://
www.kdca.go.kr/yhs/). This study was exempted from approv-
al by the IRB because it was a secondary data analysis using
de-identified, publicly available data. Analyses were performed
using secondary data that did not permit the identification of

participants.
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Data analysis

Data from the Korea Youth Risk Behavior Survey were analyzed
using a complex sampling design. Stratification, clustering,
weighting, and finite population correction coefficients includ-
ed in the raw data provided by the Korea Disease Control and
Prevention Agency were reflected in the analyses, which were
conducted using IBM SPSS Statistics version 29.0 (IBM Corp.).
The raw data of this survey contained some nonresponses due
to missing value processing for logical errors and outliers. As
the item nonresponse rate was low (within 2%), no imputa-
tion was performed, and the results were calculated using the
available data. The handling of missing values for the variables
used in this study was as follows: sedentary behavior data were
treated as missing when the reported daily sitting time was 24
hours or 0 minutes. Age values were treated as missing if par-
ticipants were younger than 12 years or older than 19 years.
Height, weight, and BMI values were treated as missing when
they were outside the mean +3-standard deviations for each sex
and school grade.

The analysis procedures were as follows: First, sedentary time
was analyzed using complex sample descriptive statistics. Sec-
ond, differences in sedentary behavior according to physical,
psychological, and social characteristics were analyzed using
complex sample descriptive statistics and a complex sample
general linear model (GLM). Third, factors influencing seden-
tary behavior were analyzed using a complex sample GLM.

Diagnostic statistics for regression assumptions are not pro-
vided in the SPSS complex sample GLM procedure; therefore,
separate general linear regression analyses were conducted with
and without applying sampling weights to exploratorily exam-
ine the regression assumptions. Results of assumption testing
for the independent variables indicated that tolerance values
ranged from 0.71 to 0.98, exceeding the threshold of 0.1, and
the variance inflation factor ranged from 1.02 to 1.42, below the
cutoff value of 10, indicating no multicollinearity concerns. The
Durbin-Watson test, based on the unweighted regression anal-
ysis, yielded values between 1.91 and 1.95, close to 2, indicating
the absence of autocorrelation. Therefore, the basic assumptions

of the regression analyses were considered to be satisfied.

RESULTS

Sedentary behavior among Korean adolescents
The sedentary behaviors of the participants are presented in Ta-
ble 1. The average weekday sedentary time was 206.35 minutes,
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while the average weekend sedentary time was 321.96 minutes.

Differences in sedentary behavior according to physi-
cal, psychological, and social characteristics of Korean
adolescents

Differences in weekday sedentary behavior according to physi-
cal, psychological, and social characteristics of the participants
were as follows: among physical characteristics, sex (P<0.001),
age (P=0.035), and BMI (P<0.001) were significantly associ-
ated with weekday sedentary behavior. Among psychological
characteristics, stress, anxiety, and smartphone overdependence
were significantly associated with weekday sedentary behav-
iors (P<0.001). The social characteristics of living with family
showed no statistically significant differences (P=0.319) (Table
2).

Differences in weekend sedentary behavior according to
physical, psychological, and social characteristics of the par-
ticipants were as follows: among physical characteristics, sex
(P<0.001), age (P=0.035), and BMI (P<0.001) were significantly
associated with weekend sedentary behavior. Among psycho-
logical characteristics, stress, anxiety, and smartphone overde-
pendence were significantly associated with weekend sedentary
behavior (P<0.001). The social characteristics of living with

Table 1. Sedentary behavior among Korean adolescents

Variable Subject (n)  Mean=%SE (min)
Weekday sedentary behavior 51,715 206.35+0.93
Weekend sedentary behavior 51,241 321.96+1.54

SE, standard error.

family showed no statistically significant differences (P=0.065)
(Table 2).

Factors influencing sedentary behavior among Korean
adolescents

Factors influencing sedentary behavior were analyzed using a
complex sample GLM (Table 3). The dependent variable was
sedentary behavior, entered separately for weekdays and week-
ends, and the independent variables included seven factors:
physical characteristics (sex, age, and BMI), psychological char-
acteristics (stress, anxiety, and smartphone overdependence),
and social characteristics (living with family). Although living
with family did not show a significant association with seden-
tary behavior in the univariate analysis, it was included in the
regression model considering its theoretical validity as an im-
portant social contextual factor.

The factors influencing weekday sedentary behavior were sex
(P<0.001), age (P<0.001), BMI (P<0.001), anxiety (P=0.003),
and smartphone overdependence (P<0.001), all of which
showed statistically significant associations. However, stress
(P=0.370) and living with family (P=0.196) were not signifi-
cantly associated. Compared with female participants, male
participants had 7.94 units more weekday sedentary behavior.
For each 1-unit increase in age, weekday sedentary behavior de-
creased by 1.71 units. For each 1-unit increase in BMI, weekday
sedentary behavior increased by 1.33 units. For each 1-unit in-
crease in anxiety, weekday sedentary behavior increased by 0.56

units. For each 1-unit increase in smartphone overdependence,

Table 2. Differences in sedentary behavior by physical, psychological, and social characteristics among Korean adolescents (N=52,880)

Vari Subject Weighted ~Weekday sedentary behavior® (n=51,715) ~ Weekend sedentary behavior® (n=51,241)
ariable Catedoy  (normean)  %[SE MeanSE (min) t Pvalue®  MeantSE (min)  t P-value®
Physical characteristic
Sex Male 26,769 50.6 209.17£1.29 3.58 <0.001 336.91+£2.22 10.59 <0.001
Female 26,1 49.4 203.34£1.17 306.05+£1.98
Age (yr) 15.17 0.02 206.33 -2.1 0.035 321.99 -12.86 0.035
BMI (kg/mz) 21.35 0.03 205.56 6.56 <0.001 321.1 9.20 <0.001
Psychological characteristic
Stress Yes 19,699 373 210.25+£1.34 4.19 <0.001 328.74+£2.11 4.91 <0.001
No 33,181 62.7 204.03+£1.06 317.96+1.71
Anxiety 4.22 0.03 206.35 7.47 <0.001 321.96 7.66 <0.001
Smartphone overdependence 19.29 0.04 206.35 14.58 <0.001 321.96 12.56 <0.001
Social characteristic
Living with family No 2,51 4.7 201.84+4.71 -1.00 0.319 310.56£6.32 -1.85 0.065
Yes 50,362 95.2 206.55+0.93 322.45+1.56

BMI, body mass index; SE, standard error.

“Age (n=51,641), BMI (n=50,362), living with family (n=51,709). "Age (n=51,168), BMI (n=49,911), living with family (n=51,235). “Complex sample general

linear model.
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Variable

Category

Weekday sedentary behavior (n=50,357)

Weekend sedentary behavior (n=49,906)

B SE t P-value® B SE t P-value®
(Constant) 160.53 8.63 18.61 <0.001 365.68 14.21 25.74 <0.001
Sex Male 7.94 1.67 4.75 <0.001 33.36 2.80 11.92 <0.001
Female 1.00 1.00
Age -1.7 0.51 -3.37 <0.001 -11.89 0.81 -14.76 <0.001
BMI 1.33 0.20 6.77 <0.001 3.03 0.30 10.19 <0.001
Stress Yes 1.46 1.62 0.90 0.370 5.67 2.25 2.52 0.012
No 1.00 1.00
Anxiety 0.56 0.19 2.99 0.003 1.37 0.26 5.19 <0.001
Smartphone overdependence 1.85 0.13 14.38 <0.001 2.38 0.18 13.41 <0.001
Living with family No -6.00 4.64 -1.29 0.196 0.77 6.15 0.13 0.901
Yes 1.00 1.00
R? 0.008 0.022
Wald F (P-value) 47.13 (<0.001) 104.94 (<0.001)

BM], body mass index; SE, standard error.
“Complex sample general linear model.

weekday sedentary behavior increased by 1.85 units.

The factors influencing weekend sedentary behavior were sex
(P<0.001), age (P<0.001), BMI (P<0.001), stress (P=0.012), anx-
iety (P<0.001), and smartphone overdependence (P<0.001), all
of which showed statistically significant associations. However,
living with family was not significantly associated (P=0.901).
Compared with female participants, male participants had
33.36 units more weekend sedentary behavior. For each 1-unit
increase in age, weekend sedentary behavior decreased by 11.89
units. For each 1-unit increase in BMI, weekend sedentary be-
havior increased by 3.03 units. Adolescents with stress had 5.67
units more weekend sedentary behavior than those without
stress. For each 1-unit increase in anxiety, weekend sedentary
behavior increased by 1.37 units. For each 1-unit increase in
smartphone overdependence, weekend sedentary behavior in-
creased by 2.38 units.

DISCUSSION

This study analyzed the physical, psychological, and social char-
acteristics influencing non-academic sedentary behavior among
adolescents and compared differences between weekdays and
weekends. The results showed that sex, age, BMI, anxiety, and
smartphone overdependence were significant influencing fac-
tors on both weekdays and weekends, whereas stress was sig-
nificantly associated only on weekends. In contrast, living with
family was not significantly related to sedentary behavior.

The regression analysis results showed a relatively low explan-
atory power, with R*=0.008 for the weekday sedentary behavior
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model and R’=0.022 for the weekend model. However, this
outcome should be interpreted within the context of social and
behavioral research. According to Ozili [25], it is common and
acceptable for R? values to be relatively low in these fields, since
human behaviors—such as adolescent sedentary behavior—are
influenced by numerous unobserved factors, including genetic
predispositions, environmental cues, social norms, and individ-
ual motivations, as well as measurement errors. Therefore, this
study was primarily designed not for high predictive accuracy,
but rather to identify the specific, statistically significant effects
of physical, psychological, and social characteristics on adoles-
cent sedentary behavior.

Among the physical characteristics, sex consistently had a
significant effect, with male students reporting longer sedentary
times than female students on both weekdays and weekends.
This may be related to the tendency of male students to prefer
digital device-based sedentary activities, such as gaming and
video watching, compared with female students [17,18]. In this
study, sedentary time decreased with increasing age, with a
more pronounced change observed on weekends. This contrasts
with previous studies reporting that sedentary time increases
with age among adolescents [26,27] but is consistent with the
findings of Lim [14], which indicated that as adolescents ad-
vance in grade level, their study time increases and available
leisure time decreases. This result may reflect the distinctive
academic environment of Korean adolescents, where older
students face heavier academic workloads and spend less time
in leisure-based sedentary activities. Ibabe et al. [28] found
that as adolescents grow older, structured leisure time tends
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to decrease, and unstructured screen-based activities increase,
predicting higher problematic technology use (assessed through
indicators such as time spent using mobile devices, social net-
working, chatting or emailing, and eating while using smart-
phone). This pattern supports the interpretation that older ado-
lescents’ sedentary behavior becomes more academically driven
and less discretionary. BMI was positively associated with sed-
entary behavior on both weekdays and weekends, supporting
previous research suggesting that low physical activity may lead
to weight gain, while a higher BMI may result in avoidance of
activity [16]. During weekdays, relatively structured schedules
physically restrict sedentary time among adolescents, whereas
on weekends, such restrictions are reduced, leading to increased
leisure time involving screen use [29].

Among psychological characteristics, stress was not signifi-
cantly associated with weekday sedentary behavior but was
associated with weekend sedentary behavior. In contrast, anx-
iety showed a significant positive association with sedentary
behavior on both weekdays and weekends, and smartphone
overdependence was identified as a predictor of sedentary
behavior regardless of the day of the week. Hoare et al. [6] re-
ported a positive relationship between anxiety and media-based
sedentary behavior in adolescents, and Pearson and Biddle
[30] emphasized that adolescents often engage in screen-based
activities as a means of emotional recovery when experiencing
stress. Subiron-Valera et al. [31] further reported that in envi-
ronments with less external control, stress can directly increase
screen time. These findings suggest that in autonomous envi-
ronments, emotional stress may easily translate into immediate
pleasure-seeking behaviors.

When experiencing emotional distress, people tend to pri-
oritize immediate mood recovery over long-term goals [32].
From this perspective, sedentary behavior can be interpreted
as an emotion-regulation strategy. In particular, the significant
increase in sedentary behavior on weekends compared with
weekdays suggests that emotional responses are more likely to
translate directly into behavior in environments with greater
autonomy. Meanwhile, anxiety is not a temporary emotion but
a chronic emotional state, and adolescents often cope with it
through avoidance strategies such as task avoidance [32]. Sed-
entary activities often involve media use, which can offer im-
mediate rewards and emotional stability, potentially serving as a
coping mechanism for alleviating anxiety [19,29,30]. However,
when sedentary activities become habitual, they may negatively
affect both physical and emotional health. Therefore, reducing

KJHP

sedentary behavior among adolescents requires interventions
that not only limit time but also address the context in which
sedentary behavior is used as a coping strategy for stress or anx-
iety, along with providing emotional support.

Living with family was not significantly associated with sed-
entary behavior, suggesting that qualitative family dynamics
may have a greater influence on adolescents’ behavior than
cohabitation itself. Bounova et al. [33] emphasized that parental
monitoring and communication are key factors in reducing
adolescents’ screen-related sedentary behavior, highlighting
the importance of the parental role. Similarly, Yang et al. [20]
reported that parents’ excessive smartphone use weakened their
ability to regulate their children’s media use, underscoring the
significance of parental modeling. Taken together, these find-
ings suggest that parenting attitudes and media-related commu-
nication are more influential than quantitative indicators such
as living arrangement. As this study used secondary data with-
out qualitative family variables, future research should examine
these factors in more depth.

In this study, adolescents spent more sedentary time on week-
ends than on weekdays, with stress and smartphone overdepen-
dence exerting stronger effects during weekends. This indicates
that in more autonomous environments, such as weekends,
emotional factors and exposure to digital media directly in-
fluence behavior. These findings suggest that interventions to
reduce sedentary behavior among adolescents should consider
differences by day of the week and focus on managing emotion-
al factors in highly autonomous contexts.

Through a multidimensional analysis, this study demonstrat-
ed that single behavioral guidelines or time-based standards
alone are insufficient. Instead, integrated approaches addressing
emotional regulation, digital literacy, and age-specific strategies
are needed. Anxiety and smartphone overdependence were re-
lated to sedentary behavior, indicating that these factors merit
careful attention in developing intervention strategies. These
findings suggest that intervention strategies should not only
focus on limiting screen time but also take into account ado-
lescents’ emotional states, patterns of media use, and everyday
living environments. To ensure practical applicability, interven-
tions should be implemented through school-based education,
parental guidance on balanced media use, and community pro-
grams that provide structured leisure activities.
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ABSTRACT

Background: Self-rated health (SRH) is crucial for predicting morbidity and mortality across age groups, including adolescents and
adults. Body image dissatisfaction, measured by difference between current and ideal weight, surpasses body mass index (BMI) in
predicting health outcomes. We evaluated the correlation between body image perception and SRH among middle and high school
students in Korea.

Methods: This study comprised of 51,850 students aged 12-18 years who participated in the 2022 Korea Youth Risk Behavior Survey.
Subjective health status was categorized into ‘good’ or ‘poor’ groups. Body image was classified into ‘underweight,’ ‘normal,’ or "over-
weight. BMI was determined using age-specific percentiles: underweight (<5th percentiles), overweight (85th-95th percentiles), and
obese (>95th percentiles). Data analysis was performed by multivariable logistic analysis and adjusted for depressive mood, stress,
and socioeconomic status.

Results: The total participants (N=50,455) included 59.4% with normal weight according to BMI, only 36.4% perceived themselves
as normal. Students who perceived themselves as having a normal weight had higher rates of good SRH compared to others. Exclud-
ing females with BMI 225 kg/m’, both sex showed higher odds ratios [ORs] for poor SRH when perceiving themselves overweight
(male: OR=2.57, 95% confidence interval [95% Cl]=2.367-2.782; female: OR=1.36, 95% Cl=1.270-1.452) or underweight (male:
OR=1.64, 95% Cl=1.507-1.791; female: OR=1.36, 95% Cl=1.256-1.472).

Conclusions: More than half of the students responded negatively to their body image, associated with poor subjective health status.
Therefore, promoting accurate body weight perceptions will play a positive role in overall health of adolescents.

Keywords: Diagnostic self evaluation, Body image, Body dissatisfaction, Body mass index

INTRODUCTION

The World Health Organization (WHO) defines health as a state
of complete physical, mental, and social well-being, emphasiz-
ing the health is not merely the absence of disease. Currently,
the concept of health is generally regarded as encompassing
both physical and psychological dimensions [1]. Self-rated

health (SRH) is a self-reported health measure that evaluates an
individuals integrated perception of health, which is inaccessi-
ble to external observers [2-4]. Despite its inherently subjective
nature, SRH provides a systematic assessment of health across
biological, psychological, and social domains and can reflect
overall health more sensitively than external measurements.

Furthermore, it demonstrates strong predictive validity for mor-
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bidity and mortality and has therefore been widely used since
the 1950s to assess population health status [5].

Adolescence is a critical developmental period characterized
by rapid physical changes and heightened self-consciousness
regarding body image. During this stage, how adolescents per-
ceive their body shape—whether they consider themselves un-
derweight, normal, or overweight—can strongly influence their
psychological well-being and health perception [6]. Body image
dissatisfaction and weight misperception are prevalent among
adolescents and are known to contribute to depressive symp-
toms, low self-esteem, and disordered eating behaviors [7,8].
In particular, several studies among Korean adolescents have
reported significant associations between self-perceived weight
and SRH, suggesting that subjective body perception may play a
critical role in adolescents” health evaluation [8,9].

Previous studies have suggested that subjective perceptions of
body weight may be more closely related to SRH than objective
measures such as body mass index (BMI) [9]. For instance, ado-
lescents who perceive themselves as overweight or underweight
then report poorer SRH regardless of their actual BMI. This
implies that subjective body image may serve as a psychosocial
determinant of perceived health that operates independently of
objective body weight.

Body image dissatisfaction arises from psychological and
emotional factors, social norms, and distorted body perceptions
[10]. It begins after the preschool years, when children begin
to recognize their body shape, peaks during adolescence due to
rapid physical changes, and remains relatively stable in adult-
hood [11]. In the 2010 Korea Youth Risk Behavior Web-based
Survey (KYRBS), 19.3% of adolescents who attempted weight
loss reported using inappropriate methods, indicating that a
considerable proportion of Korean adolescents have long per-
ceived their body shape in a biased manner [11].

Given the increasing prevalence of body image distortion and
its potential impact on adolescents’ mental and physical health
[12,13], it is crucial to understand how perceived body image
relates to SRH. Using data from the 2022 KYRBS, this study
aimed to examine the association between adolescents’ subjec-

tive body image perception and their SRH status.

METHODS

Study participants
This study used data from the 2022 KYRBS, conducted by the

Korea Disease Control and Prevention Agency between August

KJHP

29 and October 25, 2022. The KYRBS is an annual, nationwide
survey of students from the first year of middle school to the
third year of high school. The sampling process involves strat-
ification of the target population, sample allocation, and mul-
tistage cluster sampling. For the 2022 survey, 17 provinces and
metropolitan cities were stratified into 539 regional clusters.
Schools were selected to achieve a 50:50 ratio between middle
and high schools, resulting in a total of 800 sample schools
nationwide. Ultimately, 51,850 students from grades 7 to 12
participated in the survey. After excluding 1,395 students who
did not report their height and weight, making BMI calculation
impossible, 50,455 participants were included in the final analy-
sis. There were no participants with missing responses for SRH
or perceived body image.

Study variables and definitions

BMI was calculated using self-reported height and weight. In
adolescents, BMI is interpreted based on age- and sex-specific
growth charts rather than adult cutoffs. According to the WHO,
obesity is defined as a BMI >2 standard deviations above the
median for age and sex [14]. In Korea, the 2017 Korean Nation-
al Growth Charts classify underweight as a BMI below the 5th
percentile, overweight as a BMI between the 85th and 95th per-
centiles, and obesity as a BMI at or above the 95th percentile for
age and sex [15]. Since 2017 Korean National Growth Charts
reflect population-specific growth patterns and percentile cut-
offs that better represent Korean adolescents than the WHO
reference, these criteria were adopted in this study. Participants
were categorized into four groups: underweight, normal weight,
overweight, and obese.

Perceived body image was assessed through the question,
“How do you perceive your body shape?” Responses of “very
thin” and “somewhat thin” were classified as underweight per-
ception; “normal” as normal perception; and “somewhat fat”
and “very fat” as overweight perception. SRH was assessed with
the question, “How would you describe your usual health sta-
tus?” Responses of “very healthy” and “healthy” were classified

» <«

as good, while “fair;” “unhealthy” and “very unhealthy” were
classified as poor. Stress was assessed using the question, “How
much stress do you usually feel?” Responses of “very much” and
“much” were categorized as high stress, while “some,” “little,”
and “none” were categorized as low stress. Depressive symp-
toms were identified by using the question. “During the past
12 months, have you ever felt so sad or hopeless almost every

day for 2 consecutive weeks or more that you stopped doing

https://doi.org/10.15384/kjhp.2025.00185 139
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some usual activities?” Responses were categorized as yes or no.
Socioeconomic status (SES) was determined by the question,
“What is your family’s economic status?” Responses were “high”
and “middle-high” were classified as high SES. “Middle” as mid-
dle SES, and “middle-low” and “low” as low SES.

Statistical analysis

All analyses were performed using SPSS Statistics version 27.0
(IBM Crop.). Descriptive statistics, including frequencies and
percentages, were calculated for perceived body image and BMI
categories. Chi-square tests were used to examine the associa-
tion between each variable and SRH. Multivariable logistic re-
gression analyses were then conducted to assess the association
between perceived body image and SRH while adjusting for de-

Table 1. Basic characteristics of participants

KJHP

pressive symptoms stress level, and SES. Statistical significance

was determined using two-sided P-values <0.05.

Ethics approval

This study used data from the KYRBS, which are publicly avail-
able and fully deidentified. Therefore, institutional review board
review and informed consent were not required in accordance

with national regulations.

RESULTS

General characteristics of the study participants
Table 1 presents the general characteristics of the study partic-
ipants. Among the total sample 25,751 (51.7%) were male and

Self-rated health

Variable Total (n) Good Poor P-value
Age (yr) 50,455 <0.001
12 2,319 1,658 (71.2) 661 (28.8)
13 9,029 6,192 (68.8) 2,837 (31.2)
14 9,242 6,005 (64.9) 3,237 (35.1)
15 8,889 5,614 (63.3) 3,275 (36.7)
16 8,091 4,960 (61.3) 3,131 (38.7)
17 7,561 4,671 (61.3) 2,890 (38.7)
18 5324 3,133 (58.2) 2,191 (41.8)
Sex 50,455 <0.001
Male 25,751 17,746 (68.6) 8,005 (31.4)
Female 24,704 14,487 (58.1) 10,217 (41.9)
School 50,455 <0.001
Middle school 27,310 18,147 (66.5) 9,163 (33.5)
High school 23,145 14,086 (60.5) 9,059 (39.5)
Economic status of family 50,453 <0.001
High 21,345 15,112 (70.2) 6,233 (29.8)
Middle 23,575 14,280 (60.2) 9,295 (39.8)
Low 5,533 2,839 (51.0) 2,694 (49.0)
Perceived body image 50,455 <0.001
Underweight 13,506 8,665 (63.8) 4,841 (36.2)
Normal weight 18,407 13,034 (70.5) 5,373 (29.5)
Overweight 18,542 10,534 (56.3) 8,008 (43.7)
Stress perception 50,455 <0.001
None to mild 29,759 21,661 (72.4) 8,098 (27.6)
Moderate to severe 20,696 10,572 (50.9) 10,124 (49.1)
Depressed for at least 2 weeks in a year 50,455 <0.001
No 35,963 24,531 (67.9) 11,432 (32.1)
Yes 14,492 7,702 (52.9) 6,790 (47.1)
BMI 50,455 <0.001
BMI<5th percentile 4,416 2,475 (55.9) 1,941 (44.1)
5th percentile<BMI<85th percentile 34,971 23,484 (66.8) 11,487 (33.2)
85th percentile<BMI<95th percentile 4,694 2,933 (62.4) 1,761 (37.6)
BMI>95th percentile 6,374 3,341 (51.4) 3,033 (48.6)

Values are presented as number only or number (%). All percentages were calculated using survey weights to account for the complex sampling design of
the Korea National Health and Nutrition Examination Survey. Therefore, the weighted percentages may not correspond exactly to the crude proportions
calculated from the raw sample counts. P-value by chi-square test for categorical variable.

BMI, body mass index.
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24,702 (48.3%) were female. The proportion of adolescents
reporting poor SRH was significantly higher among females
(10,217 [41.9%]) than males (8,005 [31.4%]). Based on BMI,
4,416 participants (9.0%) were underweight, 34,971 (69.7%)
were normal weight, 4,694 (0.15) were overweight, and 6,374
(12.2%) were obese.

In terms of perceived body image, 13,506 participants (27.2%)
considered themselves underweight, 18,407 (36.7%) normal,
and 18,542 (36.2%) overweight. The proportion reporting
poor SRH was 36.2% among those perceiving themselves as
underweight, 29.5% among those perceiving normal weight,
and 43.7% among those perceiving overweight, with the highest
prevalence in the overweight perception group.

Depressive symptoms were reported by 14,492 participants
(28.6%), while 35,962 (71.4%) reported no depressive symp-
toms. The prevalence of poor SRH was significantly higher
among those with depressive symptoms.

SES also showed a clear gradient: 21,345 participants (43.4%)
reported high SES, 23,575 (46.2%) middles SES, and 5,533
(10.4%) low SES. The proportion with poor SRH rose steadi-
ly across these groups: 29.8%, 39.8%, and 49.0%, respectively
(P<0.001).

Self-reported body image and body mass index in rela-
tion to self-rated health

As shown in Table 2, among the 50,455 participants, 6,374
(12.2%) were obese by BMI, but 18,542 (36.2%) perceived
themselves as obese—roughly three times the actual prevalence.

Among adolescents classified as underweight by BMI, most
(4,001 [90.6%]) perceived themselves as underweight, while
8.3% (365 participants) saw themselves as normal and 1.1% (50
participants) as overweight. Across these groups, 40%—-50% re-
ported poor SRH.

Among those with a normal BMI, 27.2% (9,471 participants)
perceived themselves as underweight, 49.5% (17,307 partici-
pants) as normal, and 23.3% (8,193 participants) as overweight.
The prevalence of poor SRH was 32.7%, 29.3%, and 41.9% re-
spectively; adolescents perceiving themselves as underweight
or overweight showed significantly higher rates compared with
those perceiving normal weight (P<0.001).

Similar patterns appeared in the overweight and obese BMI
groups (P<0.001 and P=0.006, respectively). Except for the un-
derweight BMI group, adolescents with weight misperception,
perceiving themselves as underweight or overweight when their
BMI was normal, consistently reported poor SRH more often

Table 2. Self-rated health according to perceived body image and actual BMI

Self-rated health

Actual BMI Perceived body image Total (n) Good Poor P-value
Total Total 50,455 <0.001
Underweight 13,506 8,665 (63.8) 4,841 (36.2)
Normal weight 18,407 13,034 (70.5) 5,373 (29.5)
Overweight 18,542 10,534 (56.3) 8,008 (43.7)
Underweight (BMI<5th percentage) Total 4,416 0.484
Underweight 4,001 2,243 (55.8) 1,758 (44.2)
Normal weight 365 210 (58.1) 155 (41.9)
Overweight 50 22 (48.7) 28 (51.3)
Normal (5th percentage<BMI<85th percentage) Total 34,971 <0.001
Underweight 9,471 6,398 (67.3) 3,073 (32.7)
Normal weight 17,307 12,285 (70.7) 5,022 (29.3)
Overweight 8,193 4,801 (58.1) 3,392 (41.9)
Overweight (85th percentage<BMI<95th percentage) Total 4,694 <0.001
Underweight " 9 (73.3) 2 (26.7)
Normal weight 549 422 (76.7) 127 (23.3)
Overweight 4,134 2,502 (60.5) 1,632 (39.5)
Obesity (95th percentage<BMI) Total 6,374 0.006
Underweight 23 15 (52.7) 8 (47.3)
Normal weight 186 117 (63.2) 69 (36.8)
Overweight 6,165 3,209 (51.0) 2,956 (49.0)

Values are presented as number only or number (%). All percentages were calculated using survey weights to account for the complex sampling design of
the Korea National Health and Nutrition Examination Survey. Therefore, the weighted percentages may not correspond exactly to the crude proportions
calculated from the raw sample counts. P-value by chi-square test for categorical variable.

BMI, body mass index.
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than those with accurate weight perception.

Sex-specific associations between body image percep-
tion and self-rated health

Male adolescents

Among male adolescents, those with a body image perception
other than normal had higher odds of reporting poor SRH
compared with those perceived themselves as normal (Table
3). After adjusting for depressive symptoms, stress level, and
SES, the odds of reporting poor SRH remained significantly
elevated: odds ratio (OR)=1.64 (95% confidence interval [95%
CI]=1.51-1.79) for those perceiving themselves as underweight
and OR=2.57 (95% CI=2.37-2.78) for those perceiving them-
selves as overweight.

Within the subgroup of males with a normal BMI, adoles-
cents perceiving themselves as underweight or overweight
showed significantly greater odds of poor SRH compared with
those perceiving normal weight. ORs that were unstable or ap-

proached zero were reported as “NA” (not applicable).

Female adolescents

Findings among female adolescents were like those in males
(Table 4). After adjustment for depressive symptoms, stress lev-
el, and SES, the odds of reporting poor SRH were significantly
higher in those perceiving themselves as underweight (OR=1.36,
95% CI=1.26-1.47) and those perceiving themselves as over-
weight (OR=1.36, 95% CI=1.27-1.45) compared with those
perceiving normal weight.

Among females with a normal BMI, perceiving oneself as un-
derweight or overweight was also associated with significantly
increased odds of poor SRH compared with perceiving normal
weight.

DISCUSSION

In this nationally representative sample of Korean adolescents,
those who perceived their body image as underweight or over-
weight had higher odds of reporting poor SRH compared with
those who perceived their body image as normal. This associ-
ation remained significant in both boys and girls, even among
adolescents with a normal BMI, indicating that subjective body
image perception influences perceived health independently of

Table 3. Association between perceived body image and SRH among boys

Model 1* (poor SRH)

Model 2° (poor SRH) Model 3° (poor SRH)

Perceived body image

OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value

Total

Underweight 1.71 (1.57-1.86) <0.001 1.66 (1.53-1.81) <0.001 1.64 (1.51-1.79) <0.001

Normal weight 1 1 1

Overweight 2.65 (2.45-2.86) <0.001 2.59 (2.39-2.81) <0.001 2.57 (2.37-2.78) <0.001
BMI<5th percentage

Underweight 1.08 (0.68-1.72) 0.734 1.00 (0.61-1.64) 0.998 0.99 (0.61-1.62) 0.969

Normal weight 1 1 1

Overweight 2.06 (0.67-6.33) 0.207 1.64 (0.52-5.21) 0.400 1.73 (0.48-6.16) 0.401
5th percentage<BMI<85th percentage

Underweight 1.53 (1.39-1.68) <0.001 1.48 (1.35-1.63) <0.001 1.46 (1.33-1.61) <0.001

Normal weight 1 1 1

Overweight 2.24 (2.02-2.49) <0.001 2.18 (1.96-2.43) <0.001 2.17 (1.94-2.42) <0.001
85th percentage<BMI<95th percentage

Underweight NA NA NA

Normal weight 1 1 1

Overweight 2.22 (1.68-2.95) <0.001 2.25 (1.69-3.00) <0.001 2.23 (1.67-2.97) <0.001
95th percentage<BMI

Underweight 1.86 (0.68-5.07) 0.226 1.83 (0.70-4.80) 0.219 1.85 (0.71-4.81) 0.205

Normal weight 1 1 1

Overweight 1.78 (1.23-2.59) 0.003 1.80 (1.22-2.66) 0.003 1.81 (1.22-2.67) 0.003

OR and 95% CI were estimated using multiple logistic regression analysis with complex samples. Perceived body image categories (underweight, normal,

overweight) are nested within each actual BMI group.

BM], body mass index; CI, confidence interval; NA, not applicable; OR, odds ratio; SRH, self-rated health.
“Univariate analysis; "Adjusted for depressive mood and stress; “Adjusted for depressive mood, stress, and economic status of family.
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Table 4. Association between perceived body image and SRH among girls

Model 1* (poor SRH)

Model 2° (poor SRH) Model 3° (poor SRH)

Perceived body image

OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value

Total

Underweight 1.36 (1.26-1.47) <0.001 1.33 (1.23-1.44) <0.001 1.36 (1.26-1.47) <0.001

Normal weight 1 1 1

Overweight 1.52 (1.42-1.62) <0.001 1.411 (1.32-1.51) <0.001 1.36 (1.27-1.45) <0.001
BMI<5th percentage

Underweight 1.20 (0.91-1.58) 0.207 1.14 (0.85-1.54) 0.374 1.15 (0.86-1.54) 0.350

Normal weight 1 1 1

Overweight 1.25 (0.56-2.81) 0.587 0.93 (0.39-2.21) 0.868 0.83 (0.34-2.00) 0.676
5th percentage<BMI<85th percentage

Underweight 1.25(1.14-1.37) <0.001 1.22 (1.11-1.34) <0.001 1.25(1.13-1.37) <0.001

Normal weight 1 1 1

Overweight 1.46 (1.36-1.58) <0.001 1.35 (1.25-1.46) <0.001 1.31 (1.21-1.41) <0.001
85th percentage<BMI<95th percentage

Underweight 5.96 (0.45-78.67) 0.175 5.91 (0.44-79.23) 5913 8.00 (0.60-107.18) 0.116

Normal weight 1 1 1

Overweight 1.65 (1.11-2.43) 0.013 1.52 (1.02-2.29) 0.042 1.46 (0.96-2.20) 0.075
95th percentage<BMI

Underweight NA NA NA

Normal weight 1 1 1

Overweight 1.23 (0.64-2.35) 0.532 1.13 (0.58-2.20) 0.712 1.06 (0.55-2.02) 0.869

OR and 95% Cl were estimated using multiple logistic regression analysis with complex samples.
BMI, body mass index; Cl, confidence interval; NA, not applicable; OR, odds ratio; SRH, self-rated health.
*Univariate analysis; "Adjusted for depressive mood and stress; “Adjusted for depressive mood, stress, and economic status of family.

objective weight status.

These findings suggest that adolescents’ self-perceived body
image functions as a psychosocial determinant of perceived
health, rather than merely reflecting objective BMI. Whereas
BMI represents a physiological indicator of adiposity, perceived
body image encompasses psychosocial and sociocultural di-
mensions of how individuals evaluate their own bodies. There-
fore, the observed association between distorted body image
and poor SRH highlights the importance of addressing the cog-
nitive and emotional components of health beyond objective
anthropometric measures. Taken together, our results indicate
that subjective body image may outweigh BMI as a predictor of
SRH [9], underscoring the need for public health strategies that
target adolescents’ perceptions and attitudes toward their bod-
ies, rather than focusing solely on physical weight status.

This study is meaningful in that it examined the relationship
between body image perception and SRH using large-scale,
nationally representative data. SRH is known to be one of the
strongest predictors of healthcare utilization, medical costs, and
mortality, and poor SRH in adolescence has been reported to
influence health outcomes in adulthood [16,17].

Our findings are consistent with previous research conducted
in young, middle-aged, and general adult populations, which

also demonstrated that inaccurate or dissatisfied body image is
associated with worse SRH [18-20]. This study extends these
findings to Korean adolescents.

Some subgroups showed limited associations, largely due to
very small sample sizes. For example, among boys who were
overweight by BMI but perceived themselves as underweight,
and among girls who were obese by BMI but perceived them-
selves as underweight, the association between body image
perception and SRH was weak or absent. However, these groups
contained only a negligible number of participants, making
reliable interpretation difficult. The associations between per-
ceived body image and SRH were most evident among adoles-
cents with normal BMI for both sexes (Table 2-4). This pattern
may be explained by the substantially larger sample size in
this group, which provided greater statistical power to detect
differences. In contrast, subgroups showing the largest discrep-
ancies between actual BMI and perceived weight—such as un-
derweight adolescents perceiving themselves as overweight or
obese adolescents perceiving themselves as underweight—did
not exhibit significant associations. These non-significant find-
ings may be attributed to the small number of participants and
wide confidence intervals, suggesting limited precision rather
than a true lack of association. Alternatively, adolescents in
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these extreme mismatch groups may have developed psycholog-
ical adaptation or denial mechanisms that buffer the perceived
impact on SRH [21,22]. Future studies with larger samples or
longitudinal designs are warranted to clarify whether these re-
sults reflect limited power or genuine null relationships.

Beyond SRH, body image perception has been linked to
broader aspects of mental well-being. Previous studies have
reported positive correlations between body satisfaction and
self-esteem in both sexes, while adolescents with distorted body
images are more likely to engage in weight-control behaviors and
exhibit higher rates of depression and suicidal ideation [23,24].

One potential mechanism underlying these associations is
identity confusion, in which negative early-life experiences con-
tribute to fragile self-identity and internalization or unrealistic
ideals, leading to dissatisfaction [25]. Additionally, increased
exposure to manipulated images through social networking
services (SNS) may promote upward social comparison and
negative body image [26]. Further research is warranted to clar-
ify the determinants of body image formation during adoles-
cence. In addition, future research should employ longitudinal
designs to elucidate causal pathways between body image per-
ception and SRH, and explore potential mediating factors such
as self-esteem, social comparison, and media exposure. Studies
integrating both psychological and behavioral dimensions may
help develop more effective interventions for improving adoles-
cents’ body image and perceived health.

Interventions aimed at improving body image and strength-
ening self-identity may help adolescents develop a more positive
perception of their bodies. Since poor SRH was observed even
among adolescents with normal BMI when body image per-
ception was inaccurate, reliance on BMI alone is insufficient for
assessing adolescents’ health. Educational programs that foster
a positive body image have been shown to buffer the negative
effects of idealized media portrayals [27]. Even peer-delivered
programs, such as those conducted by university students, have
been shown to reduce body dissatisfaction among adolescents
[28]. Internationally, several initiatives address body image
concerns—for instance, the United Kingdom’s All-Party Parlia-
mentary Group on Body Image has proposed national policies
[29], and the Dove Self-Esteem Project with its “Confident Me”
has been implemented globally to promote positive body image
among youth [30,31].

This study has several limitations. First, BMI was calculated
from self-reported height and weight, which may introduce

measurement error. Second, because this was a cross-sectional
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analysis, causality between body image perception and SRH

cannot be established.

Conclusion

This study evaluated SRH according to body image perception
among Korean adolescents and found that inaccurate or dis-
satisfied body image was associated with poor SRH. Given the
long-term impact of adolescents’ SRH on adulthood, effective
strategies to promote accurate and positive body image in youth
are needed.
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ABSTRACT

Background: Visually impaired individuals have a higher prevalence of chronic diseases compared with the general Korean popula-
tion. However, little is known about the associations between alcohol drinking and chronic diseases in this population. This study
aimed to examine these associations among severe vision disorders among adult men.

Methods: A total of 237 men severely visually impaired adults aged 50 years or older were surveyed. Alcohol use was assessed using
the Alcohol Use Disorders Identification Test-Korean version. Logistic regression analyses were performed to identify associations be-
tween alcohol drinking behaviors and chronic diseases, adjusting for age, body mass index, education level, economic activity, physi-
cal activity, reqular diet habits and smoking.

Results: Hypertension was the most common condition (22.8%), followed by liver disease (16.6%) and diabetes mellitus (16.2%).
Other reported conditions included osteoarthritis (9.0%), pneumonia (8.4%), kidney disease (8.2%), heart disease (5.7%), cerebrovas-
cular disease (5.7%), cancer (4.5%), and gout (3.1%). Only 11.8% of participants reported no chronic conditions, while 22.4% had one
and 28.3% had two. Multimorbidity (>3 conditions) was observed in 37.6% of participants, with 7.2% reporting five or more condi-
tions. Past drinkers/non-drinkers showed a significantly lower odds of heart disease (P=0.006) and pneumonia (P=0.011). In contrast,
arthritis showed a significantly higher risk among current drinkers (P=0.039). Hazardous drinkers (Alcohol Use Disorders Identification
Test-Korean version score>8) showed a higher prevalence of cancer (P=0.023) and liver disease (P=0.024) compared with non-haz-
ardous drinkers. Hazardous drinking was associated with 9.00-fold increased risk of diabetes (95% confidence interval=1.68-48.14,
P<0.05).

Conclusions: Hazardous drinking showed 9.00-fold increased risk of diabetes among adults with severe visual impairment. Tailored
health promotion programs are needed to address alcohol drinking behaviors and prevent chronic diseases in this population.

Keywords: Vision disorders, Alcohol drinking, Chronic disease, Health behavior, Alcoholism

INTRODUCTION disease than those without disabilities. According to the 2020
national survey on persons with disabilities in Korea, the preva-
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43.7%, nearly three times that in the general population (14.8%).
Similarly, diabetes prevalence was more than double (25.0%
vs. 9.7%) [1]. Such disparities cannot be explained by biologi-
cal factors alone; they are likely influenced by restricted living
environments, limited healthcare access, and unique health
behaviors. Global surveillance reports, including World Health
Organization (WHO) and Centers for Disease Control and
Prevention (CDC) data, have consistently documented similar
disparities in health outcomes among visually impaired popu-
lations [2-4]. Prior research has also confirmed that vision dis-
orders is strongly associated with reduced healthcare utilization
and delayed access to treatment, underscoring systemic barriers
for visually impaired individuals [5]. In Korea, epidemiological
studies have reported a notable prevalence of alcoholism and
their health-related consequences [6].

Alcohol drinking is a well-established risk behavior associat-
ed with cardiovascular disease, diabetes, respiratory illness, and
cancer. Epidemiological evidence has also shown that blindness
is correlated with systemic diseases such as diabetes and renal
dysfunction, highlighting the intersection of visual impairment
and chronic illness [7]. However, previous research on people
with disabilities has largely focused on general health behav-
iors, healthcare access, and quality of life, with few empirical
studies specifically addressing the relationship between alcohol
drinking and chronic diseases in visually impaired populations.
U.S. data also indicate that adults with vision disorders face
significant barriers to healthcare access and utilization [8]. Fur-
thermore, problem drinking among people with disabilities has
been shown to increase the risk of chronic diseases, underscor-
ing the importance of targeted investigations [9].

This study therefore seeks to analyze the associations between
alcohol drinking behaviors and chronic disease diagnoses
among men with severe vision disorders aged 50 years or older,
providing foundational evidence for developing tailored health
promotion strategies. National reviews have emphasized the
need for preventive policies focused on alcoholism in Korea,
further supporting the rationale for this study [10]. Recent
national statistics also highlight persistent health inequities
among people with disabilities, reinforcing the urgency of evi-
dence-based interventions [11-13]. This subgroup focus is fur-
ther justified by evidence that older adults with both diabetes
and vision disorders face heightened risks of malnutrition and
chronic disease, highlighting the vulnerability of this popula-
tion [14].
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METHODS

Participants

This study included 237 men aged 50 years and older with se-
vere vision disorders who were officially registered as persons
with disabilities in Korea and held disability welfare card. Par-
ticipants were recruited from the alumni associations member’s
list of blind schools and vocational training centers for visu-
ally impaired nationwide. Also from the blind churches. We
telephoned 450 visually impaired people, There were 46 cases
(10.2%) where the phone ringtone was not received, 15 cases
(3.3%) where the number did not exist or was changed to some-
one else’s name, and 32 cases (7.1) where the call was made but
the person was under 50 years old or had mild vision disorders
and thus did not meet the study criteria and 54 cases (12.0%) of
them refused to participate in the survey, because the burden of
the survey or recording, inconvenience to their family, or lack
of time.

The minimum required sample size was calculated using
G*Power software, assuming a medium effect size, a=0.05, and
a 95% confidence level, resulting in 287 participants. To ensure
sufficient power, the final target sample was set at 303.

This study was approved by the Institutional Review Board of
Sahmyook University (IRB No. SYU 2023-02-015-002). Verbal
informed consent was obtained from all participants by tele-
phone prior to data collection, and the process was recorded.
Confidentiality and anonymity were strictly maintained; no
personally identifiable information was collected, and all analy-
ses were performed on de-identified data.

Measures

Alcohol use

Measured using the Alcohol Use Disorders Identification
Test-Korean version (AUDIT-K) [15,16]. The AUDIT-K has
demonstrated good reliability and validity in Korean popula-
tions [16] and is also used in national addiction surveillance,
ensuring comparability with current epidemiological data on
alcohol use in Korea [12]. AUDIT-K was administered only to
current drinkers, in accordance with the survey protocol of the
Korea National Health and Nutrition Examination Survey (KN-
HANES).

Current drinkers
Current drinkers were those who responded “Yes” to the ques-
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tion, “Do you currently drink alcohol?”, and the AUDIT-K was
administered only to this group.

Past drinkers
Past drinkers were those who answered “No” to the same ques-
tion but reported a history of alcohol drinking.

Non-drinkers
Non-drinkers were participants who reported no history of al-
cohol use.

Information regarding the duration of abstinence or reasons
for quitting (e.g., medical advice, health problems, or personal
decision) was not available in the dataset.

Hazardous drinkers
Defined as those with an Alcohol Use Disorders Identification
Test (AUDIT) score >8.

Chronic diseases

Chronic diseases were defined according to self-reported physi-
cian diagnoses, based on the standardized questionnaire of the
Korea National Health and Nutrition Examination Survey. Par-
ticipants were asked, “Have you ever been diagnosed with [dis-
ease] by a doctor?” and “When was your condition diagnosed?”
Responses were used to classify whether a participant had ever
been diagnosed with each condition. Accordingly, these vari-
ables represent lifetime prevalence rather than incidence or
current disease status. Broad categories such as “liver disease”
and “kidney disease” were used as defined in the KNHANES
questionnaire without additional clinical criteria.

Statistical analysis

Analyses were conducted using SPSS version 28.0 (IBM Corp.).
Descriptive and correlation analyses were performed, followed
by logistic regression to examine associations between alcohol
use and chronic disease diagnoses. Binary logistic regression
was employed to evaluate the explanatory power of sociode-
mographic and health-related variables. Statistical significance
was set at P <0.05, with Fisher’s exact tests applied when appro-
priate. Analyses were adjusted for age, body mass index (BMI),
education level, economic activity, physical activity, regular diet
habits, smoking.

RESULTS

Table 1 presents the general vision disorders included in the
study. The mean age of participants was 66.2+8.76 years, and
the mean BMI was 24.1+2.77 kg/m’. Most participants (75.1%)
had an education level up to high school, and 65.8% reported
having two or more chronic diseases. Regarding lifestyle behav-
iors, 40.1% engaged in excessive physical activity, while 37.6%
showed insufficient levels. Nearly half of the participants (44.3%)
reported poor eating habits, and 48.1% were classified as haz-
ardous drinkers (AUDIT=>8). In addition, 21.9% were current
smokers, and 52.3% were past smokers.

Fig. 1 presents the prevalence of chronic diseases among
participants with vision disorders. The most common chronic
condition was hypertension (22.8%), followed by liver disease

Table 1. General characteristics of men with vision disorders

Variable Value
Age (yr) 66.2+8.76
BMI (kg/m?) 24.1%2.77
Education level

Up to high school level 178 (75.1)

College or higher 59 (24.9)
Multimorbidity (22)

<1 chronic disease 81 (34.2)

>2 chronic diseases 156 (65.8)
Physical activity

Insufficient physical activity 89 (37.6)

Sufficient physical activity 53 (22.4)

Excessive physical activity 95 (40.1)
Healthy eating habits

Good 30(12.7)

Moderate 102 (43.0)

Poor 105 (44.3)
Drinking

Current drinking 138 (58.2)

Past drinking 80 (33.8)

Non-drinker 19 (8.0)
Smoking

Current smoking 52 (21.9)

Past smoking 124 (52.3)

Non-smoking 61 (25.7)
Drinking

Current drinking 138 (58.2)

Past drinking 80 (33.8)

Non-drinker 19 (8.0)
AUDIT

Normal drinking (AUDIT 0-7) 123 (51.9)

Hazardous drinking (AUDIT 8-15) 52 (21.9)

Harmful drinking (AUDIT>16) 62 (26.2)

Values are presented as meantstandard deviation or number (%).
AUDIT, Alcohol Use Disorders Identification Test; BMI, body mass index.
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Hypertension
Liver disease
Diabetes
Arthritis

Pneumonia

Disease

Kidney disease

Heart disease
Cerebrovascular disease
Cancer

Gout

22.8%

16.6%

16.2%

Fig. 1. Prevalence of chronic diseases.

(16.6%) and diabetes (16.2%). Arthritis (9.0%), pneumonia
(8.4%), and kidney disease (8.2%) were also relatively prevalent.
In contrast, heart disease (5.7%), cerebrovascular disease (5.7%),
cancer (4.5%), and gout (3.1%) showed lower prevalence rates.
Overall, hypertension, liver disease, and diabetes were the most
frequently reported chronic conditions in this population.

Fig. 2 presents the overall burden of multimorbidity. Only
11.8% of participants reported no chronic conditions, while
22.4% had one and 28.3% had two. Multimorbidity (=3 con-
ditions) was observed in 37.6% of participants, with 7.2% re-
porting five or more conditions. These findings indicate that
a substantial proportion of vision disorders men face complex
challenges related to chronic disease management.

Logistic regression analyses were conducted to examine the
association between current alcohol drinking and the preva-
lence of chronic diseases, using past drinkers/non-drinkers as
the reference group. The odds ratios (ORs) and 95% confidence
intervals (Cls) are presented in Table 2.

Compared with past drinkers/non-drinkers, current drinkers
showed a significantly lower odds of heart disease (OR=0.16,
95% CI=0.04-0.59, P=0.006) and pneumonia (OR=0.28, 95%
CI=0.11-0.75, P=0.011) showed significantly lower risks among
current drinkers compared to past drinkers or non-drinkers.
In contrast, arthritis (OR=3.08, 95% CI=1.06-8.96, P=0.039)
showed a significantly higher risk among current drinkers.

Although cerebrovascular disease (OR=2.91, 95% CI=0.91-
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Fig. 2. Distribution of the number of chronic diseases.

9.34, P=0.073) was not statistically significant, it tended to show
an increased risk in current drinkers. Other diseases, including
cancer, diabetes, liver disease, hypertension, kidney disease, and
gout, did not show significant differences.

Among drinkers, the prevalence of chronic diseases was fur-
ther compared between hazardous drinkers (AUDIT>8) and
non-hazardous drinkers (AUDIT<8). As shown in Table 3, haz-
ardous drinkers had significantly higher prevalence of cancer
(15.1% vs. 5.4%, P=0.023) and liver disease (43.4% vs. 28.6%,
P=0.024).

Finally, Table 4 shows the association between the AUDIT
risk groups and chronic diseases using binary logistic regression
analysis adjusted for age, BMI, economic activity, physical activ-
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Table 4. ORs of chronic diseases by AUDIT risk levels

Disease Current drinker vs. past drinker/non-drinker Disease AUDIT>8 AUDIT>16
OR 95% Cl P-value OR 95% Cl OR 95% Cl

Cancer 0.67 0.21-2.20 0.51 Cancer 1.26 0.40-4.00 1.68 0.25-11.24
Heart disease 0.16 0.04-0.59 0.006* Heart disease 2.07 0.66-6.57 6.86  0.68-69.00
Pneumonia 0.28 0.11-0.75 0.011* Pneumonia 1.58 0.65-3.86 1.49 0.25-8.90
Cerebrovascular disease 2.91 0.91-9.34 0.073 Cerebrovascular disease 043  0.16-1.21 12.25 0.66-228.57
Diabetes 0.89 0.39-2.02 0.778 Diabetes 0.62 0.27-1.33 9.00 1.68-48.14*
Liver disease 0.88 0.39-2.00 0.759 Liver disease 0.61 0.29-1.28 2.32 0.58-9.38
Hypertension 1.10 0.49-2.47 0.815 Hypertension 1.05  0.50-2.20 0.81 0.20-3.39
Kidney disease 0.49 0.18-1.34 0.166 Kidney disease 240  0.89-6.50 1.10 0.21-5.70
Gout 0.81 0.18-3.56 0.779 Gout 1.38 0.35-5.37 0.16 0.02-1.67
Arthritis 3.08 1.06-8.96 0.039* Osteoarthritis 0.92 0.38-2.23 1.00 0.23-4.50

OR, odds ratio; CI, confidence interval.

“Reference group: past drinkers/non-drinkers; B and standard error values
were omitted to improve the readability and clarity of the table.; Adjusted
by age, body mass index, education level, economic activity, physical
activity, regular diet habits, and smoking.

*P<0.05 was considered statistically significant.

Table 3. Prevalence of chronic diseases by AUDIT score 8 among
men with vision disorders

Disease AUDIT=8  AUDIT<8 e P-value
Cancer 6(5.4) 16 (15.1) 5.69 0.023*
Heart disease 12 (10.7) 14 (13.2) 0.32 0.677
Pneumonia 8(16.1) 20(18.9) 0.29 0.598
Cerebrovascular disease 12 (10.7) 17 (16.0) 1.33 0.319
Diabetes mellitus 37 (33.00 40(37.7) 0.52 0.482
Liver disease 32(28.6) 46(43.4) 5.20 0.024*
Hypertension 58 (51.8) 55(51.9) 0.00 >0.99
Kidney disease 18 (16.1) 21 (19.8) 0.51 0.485
Gout 9 (8.0) 5(5.7) 0.48 0.596
Osteoarthritis 25(22.3) 18(17.0) 0.98 0.395

Values are presented as number (%). Multiple responses were allowed for
chronic disease items.

AUDIT, Alcohol Use Disorders Identification Test.

P-values were obtained using chi-square test unless otherwise indicated
(*P<0.05).

ity, regular diet habits, and smoking status.

Among the diseases examined, only diabetes showed a statis-
tically significant association with the high-risk drinking group
(AUDIT=16). Specifically, individuals with an AUDIT score
216 had a significantly higher odds of having diabetes (OR=9.00,
95% CI=1.68-48.14, P<0.05) compared to those with lower
scores.

No significant associations were observed for other chronic
diseases, including cancer, heart disease, liver disease, hyperten-
sion, kidney disease, gout, or osteoarthritis (P>0.05). Although
cerebrovascular disease showed a relatively high OR (OR=12.25)
in the high-risk drinking group, this result was not statistically
significant due to the wide CL

Binary logistic regression models were adjusted for age, body mass
index, and economic activity status, physical activity, regular diet habits,
smoking.

AUDIT, Alcohol Use Disorders Identification Test; CI, confidence interval;
OR, odds ratio.

Statistical significance was set at *P<0.05.

These findings suggest that heavy alcohol drinking, as indi-
cated by higher AUDIT scores, may be strongly associated with
an increased risk of diabetes, while its relationship with other

chronic diseases remains inconclusive.

DISCUSSION

This study was conducted to examine the Associations of Alco-
hol Drinking with Chronic Diseases among Korean Men with
Severe Vision Disorders. In this study, current drinkers showed
a lower prevalence of heart disease and pneumonia compared
to past or non-drinkers, whereas the prevalence of arthritis was
higher. These findings are more likely to reflect reverse cau-
sality, resulting from changes in drinking habits after disease
diagnosis, rather than a simple causal relationship. In particular,
the lower ORs observed for heart disease and pneumonia may
be due to individuals who quit or reduced drinking after being
diagnosed with chronic diseases being categorized into the past/
non-drinker group.

On the other hand, the approximately three-fold higher prev-
alence of arthritis among current drinkers suggests that alcohol
drinking may act as an aggravating factor for inflammatory re-
sponses or certain conditions such as gouty arthritis [17].

No significant differences were found for other diseases such
as liver disease, diabetes, or hypertension, which may be due to
a combination of factors including limited sample size, diversity
of drinking patterns, and behavioral changes following disease
diagnosis. These findings suggest that alcohol drinking should
be understood not as a direct cause of chronic diseases, but
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rather within the context of interactions between disease diag-
nosis and subsequent health behavior changes.

According to another study, past drinking among men with
disabilities was associated with chronic diseases such as cere-
brovascular and heart diseases [18], and similar results have
been reported among elderly individuals with hypertension,
where high-risk drinking was identified as a major factor con-
tributing to health deterioration [12].

Past drinking experiences remain strong predictors of chron-
ic diseases such as heart disease and chronic kidney disease, in-
dicating accumulated health risks [19]. The apparent preventive
effect of current drinking in this study may be related to behav-
ioral changes following disease diagnosis [20], as individuals
may have reduced or ceased alcohol drinking after being diag-
nosed with chronic conditions [21,22]. These findings highlight
the long-term and cumulative impact of alcohol on chronic
disease risk. The interpretation of the associations between past
drinking and chronic diseases should consider the operational
definition of past drinkers. In this study, past drinkers were
defined as respondents who had consumed alcohol in the past
but were not drinking at the time of the survey, without detailed
information on the duration or cause of abstinence. Conse-
quently, differences in the length or reason for quitting may
have influenced the observed associations with specific chronic
diseases such as heart or kidney disease.

This aligns with global evidence from the WHO and CDC,
both of which identify alcohol as a major cause of non-com-
municable diseases [2-4]. Furthermore, these patterns suggest
the possibility of reverse causality—where individuals reduce
or stop drinking after being diagnosed with chronic diseases,
either following medical advice or as part of self-directed health
management. Similar trends have been observed in previous
studies showing decreased alcohol drinking after diagnoses of
cardiovascular disease, diabetes, or kidney disease. Data from
the Korea Health Panel also confirmed this reverse causality,
showing that adults reduced alcohol intake after being diag-
nosed with chronic diseases [13].

Consistent with national and international studies individuals
with vision disorders demonstrate higher rates of hazardous
drinking but lower participation in smoking cessation or alcohol
reduction programs. Barriers such as limited access to health
information, restricted opportunities for physical activity, and
inadequate community resources contribute to structural health
inequities. Evidence from the United States also supports these
findings, showing that older adults with vision disorders have
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higher prevalence of chronic conditions and greater functional
limitations compared with non-impaired peers [23]. Large-scale
comparative studies have likewise reported that individuals
with vision disorders have significantly higher prevalence of
hypertension, heart disease, stroke, arthritis, and asthma [23].
Population-based analyses in Korea further demonstrated that
people with vision disorders experience substantially higher
rates of stroke, cardiovascular disease, hypertension, and dia-
betes than the general population [24]. These results emphasize
that alcohol-related risks identified in this study must be under-
stood within the broader context of chronic disease disparities
associated with vision disorders. Additional analyses of older
adults with diabetes have also shown that those who with vision
disorders are at heightened risk of malnutrition and chronic
disease complications [14].

This study underscores the importance of addressing alcohol
use not only as an individual behavior but also within broader
social and policy contexts. Expanding access to health promo-
tion resources, enhancing preventive screening, and providing
disability-inclusive healthcare environments are essential. Evi-
dence suggests that disability support services can significantly
improve healthcare utilization among people with disabilities,
including those who with vision disorders [4]. Systematic re-
views also indicate that tailored chronic disease interventions—
such as accessible health education materials and integrated care
programs—can reduce disparities and improve outcomes [25].
For visually impaired individuals, future interventions should
include targeted alcohol prevention and education initiatives.
These may involve Braille and audio materials, accessible mo-
bile health applications, peer-support groups within disability
communities, and collaboration with local welfare centers to
ensure sustained participation. Such strategies would not only
improve knowledge and awareness but also provide practical
support for adopting and maintaining healthier behaviors. This
approach is consistent with primary care-based interventions,
where alcohol reduction programs embedded within broader
lifestyle modifications have been shown to improve health out-
comes [26].

Limitations of this study include reliance on self-reported
chronic disease diagnoses, the cross-sectional design that pre-
cludes causal inference, the absence of a non-disabled control
group and the restriction of the sample to men only. The fo-
cus on men reflected both their higher prevalence of chronic
diseases in older age groups and the feasibility of recruitment
through vocational training and welfare centers, but it limits
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the generalizability of findings to women with vision disorders.
Furthermore, national surveillance reports continue to docu-
ment persistent health inequities among people with disabilities
in Korea, reinforcing the need for policy-level interventions
[11-13]. Despite these limitations, this study contributes nov-
el empirical evidence on the intersection of alcohol use and
chronic diseases in a vulnerable population. Unlike earlier
research that primarily addressed general health behaviors or
healthcare access among people with disabilities, this study is
the first to specifically analyze alcohol use patterns in relation to
chronic disease diagnoses among older men with severe vision
disorders, providing unique evidence to guide tailored public
health interventions.

Summary

This study analyzed associations between alcohol drinking
behaviors and chronic disease diagnoses among severe vision
disorders men aged 50 years or older. Past drinkers/non-drink-
ers showed a significantly lower odds of heart disease and
pneumonia. In contrast, arthritis showed a significantly higher
risk among current drinkers. Hazardous drinkers (AUDIT-K
score>8) showed a higher prevalence of cancer and liver disease
compared with non-hazardous drinkers. Hazardous drinking
was associated with 9.00-fold increased risk of diabetes. These
findings highlight the need for tailored alcohol reduction and
health promotion interventions for individuals with vision dis-
orders, emphasizing integrated approaches that extend beyond
individual behavior to social and policy contexts.
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physical educational, epidemiological, and public health scienc-
es associated with health promotion and disease prevention.
The manuscript should be prepared according to the “ICMJE
Recommendations for the Conduct, Reporting, and Publication
of Scholarly Work in Medical Journals” (2023) (https://www.
icmje.org/recommendations/). Matters unspecified in this doc-
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2. CATEGORIES OF ARTICLES

KJHP publishes original articles, review articles (narrative re-

views and systematic reviews without meta-analyses), letters to

the editor, letters in reply, editorials, and viewpoints.

*Summary of Article Types
Article Type Description Requirements
Original Article  |Cross-sectional study |e <3,500 words

Case-control study

Cohort study

Clinical trial

Meta-analysis

Qualitative research

Survey research

Other observational or
original research

» <10 tables and/or figures

« Structured abstract, <300
words

« Key Points: Question, Find-
ings, and Meaning, <100
words

o <50 references

« Title Page including Key
Points

» Manuscript text: Title,
Abstract, Keywords, Intro-
duction, Methods, Results,
Discussion, Acknowledg-
ments, Author Contribu-
tions, References, Figure
Legends, and Tables

o Figures uploaded separate-
ly

o Cover letter

Review Article

Narrative review
(general review)

Systematic review
without meta-analysis

¢ <3,500 words

« <10 tables and/or figures

¢ Unstructured abstract for
narrative review and struc-
tured abstract for systemat-
ic review, <300 word

» Key Points: Question, Find-
ings, and Meaning, <100
words

« <50 references

o Subtitle should be ‘A Narra-
tive Review or A Systematic
Review’

« Title Page including Key
Points

« Manuscript text: Title,
Abstract, Keywords, Intro-
duction, Methods, Results,
Discussion, Acknowledg-
ments, Author Contribu-
tions, References, Figure
Legends, and Tables

o Figures uploaded separately

o Cover letter
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Letter to the Editor|Letters discussing a +<1,000 words
recent article in this | e <5 references
journal should be e <3 authors
submitted within4 | No abstract required
weeks of the article’s
publication in print.
Letter in Reply Replies by authors of |« <1,000 words
original articles to o <5 references
letters from readers. |e <3 authors
« No abstract required
Editorial An opinion or a view «<1,000 words
of amember of the o 1 author
editorial board or « No abstract required
any senior or reputed
faculty written in a
journal
Viewpoint A short opinion which |e <1,500 words
focuses on some of  |e <10 references
the key topics, issues, |e <3 authors
or developmentsin |e Unstructured abstract, <150
health promotion and| words
disease prevention

3. MANUSCRIPT PREPARATION AND
SUBMISSION REQUIREMENTS

1) Original Article and Review Article

Manuscript Style

Manuscripts should be prepared in accordance with the ICMJE
Recommendations for the Conduct, Reporting, Editing, and Pub-
lication of Scholarly Work in Medical Journals (https://icmje.org/
recommendations) and written in proper and clear English.

Manuscript Components

The authors should prepare at least 3 files such as a cover let-
ter, title page (with author details), manuscript text (no author
identifiers), and as appropriate, figures. Start each of these sec-
tions on a new page, numbered consecutively. Tables should be
included in the manuscript text, and figures should be uploaded
as separate files (individual or combined figure files) and not
included in the manuscript text. Also, a copyright transfer form
should be signed by a corresponding author on behalf of all
authors and submitted (a link for downloading the form should

be inserted here).

Manuscript File Formats

For submission and review, please submit the manuscript as a
Word document (e.g., Microsoft Office Word). Do not submit
your manuscript in PDF format. For submission of drawings,
photos, graphs, or combined figures, PPT and PDF formats are

acceptable.

i https://e-kjhp.org

Use 12-point font size, double-space text, and leave both mar-

gins justified.

Cover Letter (<200 words)

Prepare a cover letter. This is a great opportunity to highlight to
the journal editor what makes your research new and import-
ant. The cover letter should explain why your work is perfect
for the KTHP and why it will be of interest to our readers. The
cover letter should have a maximum of 200 words and include
complete contact information for the corresponding author
(affiliation, postal/mail address, email address, and telephone
number) and whether the authors have published, posted, or
submitted any related papers from the same study.

Title Page (<300 words)

The title page should include an article title; running head; type
of study design; the full names, academic degrees, and affilia-
tions of all authors (if an author’s affiliation has changed since
the work was done, the new affiliation also should be listed);
name and complete contact information for corresponding
author; word count of the abstract and manuscript text (not in-
cluding title, abstract, acknowledgment, references, tables, and
figure legends); total number of tables; total number of figures;
number of references; funding sources; declaration of conflict
of interests; and key points.

Provide ORCID IDs for all authors. Titles should be concise,
specific, and informative. Limit the length of titles to 30 words.
A running head or running title is a short version of the article
title, which should consist of no more than 10 words.

The key points is a short structured summary of the find-
ings of your manuscript (required only for research and review
manuscripts), following 3 key points: Question, Findings, and
Meaning. Limit to 100 words or less.

<Example>

Key Points

Question: Is intermittent high-dose vitamin D supplementation
effective in the prevention of falls and fractures?

Findings: In this meta-analysis of 15 randomized controlled trials,
intermittent high-dose vitamin D supplementation showed no
beneficial effect in the prevention of falls and fractures and even
showed a harmful effect in the high-quality trials.

Meaning: Our findings support that intermittent high-dose
vitamin D supplementation for the prevention of falls and frac-
tures should be discouraged.
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Manuscript Text

A manuscript text should be prepared in the following sequence:
title, abstract, keywords, introduction, methods, results, discus-
sion, acknowledgments, author contributions, references, figure
legends, and tables. The full text containing introduction, meth-
ods, results, and discussion should not exceed 3500 words.

Title (<30 words)
An article title should be inserted at the top of the first page of

the manuscript text file.

Abstract (<300 words) and Keywords

An abstract should briefly summarize the content of the man-
uscript in a structured format for a systematic review and a
unstructured format for a narrative review and should not ex-
ceed 300 words. The structured abstract should be structured as
follows: Background, Methods, Results, and Conclusions. Three

to six keywords should be listed after the abstract.

Introduction (<500 words)
Desribe a brief background and purpose of the study and elab-
orate on its significance. Summarize the rationale and include

only strictly pertinent references.

Methods (<1,000 words)

Identify the methods. Describe study participants, controls, or
laboratory animals clearly and identify procedures in sufficient
details to allow other researchers to reproduce the results. Iden-
tify the apparatus or reagents used by giving the product’s name,
followed by the name of the product company in parentheses.
Give references to established methods, including statistical
methods. Provide references and brief descriptions for methods
that have been published but are not well known or substantial-
ly modified, and give reasons for using them and evaluate their
limitations.

Describe statistical methods with enough details to verify
the reported results. Whenever possible, quantify findings and
present them with appropriate indicators of measurement error
or uncertainty (such as confidence intervals). Avoid relying
solely on statistical hypothesis testing, such as the use of P-val-
ues, which fails to convey important quantitative information.
When the results of the data in the text are given, provide de-
tails specifically in terms of average, proportion, or correlation
coefficient to describe the difference between study groups or
the relevant size and direction of variables. Specify statistical

software used for statistical analysis.

Results (<1,000 words)

Present the findings and results in logical sequence in the text,
tables, and figures. Do not repeat in the text all data in the ta-
bles or figures, but describe important points and trends.

Discussion (<1,000 words)

Emphasize the new and important aspects of the study and
the conclusions that follow from them. Do not repeat in detail
data or other materials given in the Introduction or the Results
section. Include the implications of the findings and their lim-
itations, including implications for future research. Link the
conclusions with the purpose of the study by discussing and
comparing the relevant results of other research data. Avoid un-
qualified statements and conclusions not completely supported
by the data. Propose new hypotheses when warranted and rec-

ommendations, when appropriate, may be included.

Acknowledgments

If necessary, persons who have contributed to the article but
whose contributions do not meet authorship standards may
be appreciated through acknowledgment section. Clearly state
their contributing role for acknowledgement. For example, data
collection, financial support, statistical analysis, analysis of ex-
periment, and so forth. Authors should notify that their names
will be in the Acknowledgement and are responsible for obtain-

ing permission from persons acknowledged.

Author Contributions

What authors have done for the study should be described in
this section. To qualify for authorship, all contributors must
meet at least one of the seven core contributions by CRediT
(conceptualization, methodology, software, validation, formal
analysis, investigation, data curation), as well as at least one of
the writing contributions (original draft preparation, review,
and editing).

The submitting author is responsible for completing this in-
formation at submission, and it is expected that all authors will
have reviewed, discussed, and agreed to their individual contri-
butions ahead of this time.

<Example>

Dr. MYUNG had full access to all of the data in the study and
takes responsibility for the integrity of the data and the accuracy
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of the data analysis. All authors reviewed this manuscript and

agreed to individual contributions.

Conceptualization: SKM.

Data curation: SWO and YJC.

Formal analysis: YJC.

Methodology: SKM, SWO, and YJC.

Software: SKM and YJC.

Writing - original draft: YJC.

Writing - review & editing: SKM, SWO, and Y]JC.

References

Authors are responsible for the accuracy and completeness of
their references and for correct text citation. In the text, refer-
ences should be cited with Arabic numerals in brackets, num-
bered in the order cited. In the references section, the references
should be numbered and listed in order of appearance in the
text. If there is more than one reference cited coincidentally,
then a comma separates the numbers and only the last num-
ber is closed with a right bracket. If a consecutive number of
references is cited together, then a hyphen -’ should be used
between the first and the last number.

List all authors and/or editors up to 6; if more than 6, list the
first 6 followed by “et al” Journal references should include the
issue number in parentheses after the volume number. Refer-
ence styles are as follows:

Journal articles

Name(s) of author(s). Title of article. Abbreviated journal name.

Year of publication; Volume number (Issue number):Page numbers.
<Example> Myung SK, Oh SW, Choi YJ. How to use the

KJHP’s online manuscript submission system. Korean ] Helath

Promot 2024;24(1):123-7.

Books

Name(s) of author(s). Title of publication: subtitle. Edition. Pub-
lisher; Year of publication. p. Page numbers.

Name(s) of the chaptor’s author(s). Title of chapter. In: Name(s)
of the editor(s). Title of publication. Edition. Publisher; Year of
publication. p. Page numbers.

Conference proceedings

Name(s) of author(s). Title of conference proceedings. Title of
conference; Date of conference; Place of conference. Publisher;
Year of publication.
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Dissertations
Name of author. Title of thesis [dissertation]. Name of universi-
ty; Year when degree was given. Language of dissertation.

Journal articles in electronic media

Name(s) of author(s). Title of article. Abbreviated title of jour-
nal [Internet]. Year of publication;Volume number (Issue num-
ber):Page numbers. Name of source URL:

Website or online sources

Name(s) of author(s). Title of web page [Internet]. Name of
publisher; Year of publication [Date of citation]. Available from:
available URL

Figure Titles and Legends (Captions)

After references, include a title for each figure. The figure title
should be a brief descriptive phrase, preferably no longer than
10 to 15 words. A figure legend (caption) can be used for a brief
explanation of the figure or markers if needed and expansion of

abbreviations.

Tables

All tables should be inserted after figure legends in the manu-
script text. Restrict tables and figures to those needed to explain
and support the argument of the article and to report all out-
comes identified in the Methods section. Number each table
and figure and provide a descriptive title for each. Every table
and figure should have an in-text citation. Verify that data are
consistently reported across text, tables, figures, and supple-
mentary material. The number of tables and /or figures should
not exceed 10.

Within a table, if an abbreviation is used or a description may
be necessary, then list them under annotation below. Use the
alphabet in the order of a, b, ¢ by superscript on the right side
of the part that needs explanation and the annotation should be
recorded according to the symbols listed below the table. For
each annotation marked, the first letter of the first word should
be capitalized. The P of the P-value should also be capitalized.
The title of the table should be on the top placed at the right
end of the table. The title of the figure should also be on the top
placed at the right end of the figure. The numbering of the table
or figure should be in the order of entry in the main text, and
Arabic numeral should be used after a space of the word ‘Table
(Figure)’ followed by a period. The first letter of the first word
should be capitalized. In making a table, the average and stan-



dard deviation, the number of participants and other figures
should be given and on the annotated part of the table, the ap-
plied statistical method should be noted. For ratio, the number
of responders and the ratio, and for correlation coefficient, the
value of correlation coefficient should be given, respectively.

Figures
Number all figures (graphs, charts, photographs, and illustra-
tions) in the order of their citation in the text. When illustrating
a figure, use a bar or a line graph for average or proportion, and
list measures using standard deviation or standard error and
must show their P-values. Identify the applied statistical meth-
ods at the footnote of each figure. Primary outcome data should
not be presented in figures alone. Exact values with measure of
variability should be reported in the text or table as well as in
the abstract. All symbols, indicators (including error bars), line
styles, colors, and abbreviations should be defined in a legend.
Each axis on a statistical graph must have a label and units of
measure should be labeled. Error bars should be included in
both directions, unless only 1-sided variability was calculated.
Acceptable file formats are .jpg, .tif, .pdf, .ppt, .psd, and .eps.
Required minimum resoultion for publication is 300 ppi.

Abbreviations

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

Units of Measurement

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

volume.

Names of Drugs, Devices, and Other Products

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

Generic Names, Numbers, and Measurement Units

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

required between a measured value and its unit.

Supplementary Materials

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

rials.

Reporting Sex/Gender

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

2) Letters to the Editor, Letters in Reply, Editorials, and
Viewpoints

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

4. REPORTING GUIDELINES FOR SPECIFIC
STUDY DESIGNS

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

5. MANUSCRIPT REVIEW AND PUBLICATION

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

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

publication.

6. COPYRIGHT

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