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Artificial intelligence (AI) and digital health technologies are rapidly entering Korean health-
care, yet many nursing units still function as “human-buffered” systems under chronic work-
force shortages. The Korean Health Industry Development Institute and the K-Future Health
Initiative are calling for proposals to address national health challenges. In response, our plan-
ning committee identified five nursing-sensitive populations—high-risk pregnant women, chil-
dren with chronic illness, critically ill patients, people with complex neurological conditions,
and older adults with disabilities—where digital tools could fundamentally redesign care. We
propose how a Korean Al nurse (K-AI nurse) and digital twin framework could address their
shared vulnerabilities.

High-Risk Pregnancy

Korea faces rising rates of advanced maternal age and medically complicated pregnancies
amid historically low fertility. Preterm birth is a major public health crisis; preterm infants face
elevated risks of early death, neurodevelopmental impairment, and chronic disease, while fami-
lies shoulder substantial medical and psychosocial costs. Yet prenatal care still relies on inter-
mittent clinic visits and ultrasound examinations. Invisible changes—pregnancy-related stress,
heart rate variability (HRV), sleep and activity patterns, and subtle cervical remodeling—are
rarely tracked in real time. Recent Al advances enable continuous collection of HRYV; sleep, and
activity data via wearables and smartphone apps, which can be integrated with conventional
clinical indicators for earlier, more precise prediction of preterm birth risk [1]. We therefore
propose viewing pregnancy as a time-limited but highly vulnerable “functional disability” state
requiring nurse-led digital monitoring in the community. A K-AI nurse would use digital twin
models to integrate stress scales, HRV, circadian rhythms, and cervical indices, generating time-

ly alerts and tailored self-care and referral recommendations.
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Children with asthma, diabetes, and other chronic conditions experience acute vulnerability
around hospital discharge, when responsibility for complex care suddenly shifts to families [2].
Information gaps, fragmented follow-up, and caregivers’ fear of missing subtle deterioration are
common. We envision a multimodal, explainable AI “care coordinator” for these children and

families. This digital twin-informed system would analyze respiratory sounds, continuous glu-
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cose data, sleep patterns, vocal features, and caregiver reports to-
gether, using large language models to stratify urgency in real time
and provide step-by-step home management guidance [3]. By
making recommendations transparent and adjustable, the system
could support shared decision-making, reduce unnecessary emer-
gency visits, and identify caregiver burnout early through patterns

in language and interaction.

Critically 11l Patients

The COVID-19 (coronavirus disease 2019) crisis highlighted the
critical role of intensive care unit (ICU) nurses. Korean ICUs, how-
ever, remain chronically under-resourced, with high workloads and
turnover. Patients often deviate from textbook trajectories, forcing
nurses to rely heavily on tacit knowledge when responding to subtle
signs of deterioration. We propose an Al-supported Critical Care
Nursing System combining physical automation with digital twin
modeling [4]. A physical K-AI nurse—implemented through ro-
botics and smart devices trained on expert nurses actions and
speech—would standardize and safely offload selected monitoring
and routine tasks. In parallel, an ICU digital twin would continu-
ously learn from high-frequency physiological data, medications,
and interventions to predict deterioration patterns and recommend
nursing priorities. This combination could reduce errors, free nurs-
es for complex relational care, and serve as a high-fidelity simulation

tool for educating novice ICU nurses.

People with Complex Neurological Conditions

People living with Parkinson’s disease and other degenerative

neurological disorders face a different but equally serious vulnera-

IN-HOSPITAL INNOVATION

CORE TECHNOLOGIES

bility. They transition repeatedly between acute care and commu-
nity settings, juggling multiple diagnoses, medications, and provid-
ers, often with limited guidance on warning signs and when to
seek help [5]. A person-level neurological digital twin could inte-
grate clinical histories, imaging, medications, sensor streams, and
daily activity data to model interactions across conditions and pre-
dict high-risk transition periods [6]. A K-AI nurse could translate
these forecasts into individualized care plans, proactive check-ins,
and simple decision rules (“if gait speed drops and nighttime agita-
tion rises for 3 days, contact your clinic”). This approach may

prove particularly valuable in regions with limited specialist access.

Older Adults with Disabilities

Older adults living with disability carry a “double burden” of
age-related decline and functional impairment, often compound-
ed by multimorbidity [7]. Many require 24-hour, judgment-inten-
sive care that current human resources cannot reliably provide.
Medication errors, falls, and delayed responses to acute illness are
persistent risks. For this group, we imagine a “virtual hospital at
home” combining physical and digital K-AI nurses [8]. Environ-
mental sensors, wearable devices, and periodic in-home assess-
ments would feed a digital twin tracking physiological and func-
tional trajectories. Physical assistive robots, guided by AI models
of expert nursing practice, could support safe mobility and basic
care tasks, while a virtual K-AI nurse coordinates monitoring
data, flags early warning signs, and connects patients and families
with community resources. Such a model could extend safe aging

in place and reduce avoidable institutionalization.
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Figure 1. Precision nursing intelligence (PNI) platform: end-to-end nursing workflow innovation architecture (AI-generated image in response to
the request "visualization of Al-integrated nursing across the care continuum for diverse patient populations” (Generator: Gemini; Requestor: SJC;
Date: 2025-12-15). AG], artificial general intelligence; ICU, intensive care unit.
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K-Al nursing ecosystem with digital twins

A Path Forward

Figure 1 summarizes this vision as a Precision Nursing Intelli-
gence (PNI) Platform linking in-hospital innovation, a central
“care-in-the-loop” engine, and post-hospital care modules
through hospital-home data loops and wearable/IoT (Internet of
Things) streams. Across these five priority populations, the core
problem is not only disease itself but vulnerability to rapid, often
invisible deterioration. Digital twins and K-AlI nurses are designed
to extend nurses’ reach, continuity, and situational awareness
across settings—not to replace human care.

To realize this vision, Korean nursing science must lead in three
critical areas: (1) defining “vulnerability” and “K-AI nurse” in
nursing terms; (2) building robust Korean evidence through mul-
ticenter cohorts and digital nursing intervention studies so that al-
gorithms truly reflect our people and practice contexts [9,10]; and
(3) embedding digital literacy, data interpretation, and Al ethics
into education and policy so nurses can shape governance on pri-
vacy, bias, and humane care. If we succeed, Korean nursing will
co-create a K-Al nursing ecosystem that genuinely protects the
dignity and safety of those most at risk.
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Migrant health research in South
Korea, 2010-2021: a scoping review
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Purpose: This scoping review mapped research trends in migrant health in Korea and evaluated their
alignment with global priorities.

Methods: We conducted a scoping review using the Arksey and O'Malley framework. We searched
PubMed, CINAHL, Scopus, KoreaMed, ScienceON, RISS, and KISS for articles published between 2010
and 2021, which defined the review period. The inclusion criteria were studies of adult migrants residing
in Korea, primary empirical research, and academic journal articles with full text available in Korean or
English. Two reviewers performed inductive coding and assigned each study to one primary subject area
for frequency counts.

Results: Of 1,669 records, 273 studies met the inclusion criteria. Marriage-migrant women were the
most frequently studied group (56.4%), followed by migrant workers (20.5%) and international students
(7.0%). Ten subject areas were identified. Mental health (56/273; 20.5%) and health status and quality
of life (47/273; 17.2%) were the most common, whereas infection was the least common (6/273; 2.2%).
According to World Health Organization priority areas, P4 (tackling the social determinants of health)
was the most common (132/273; 48.4%), followed by P1 (promoting health through public health
interventions) (73/273; 26.7%). P3 (mainstreaming health policies and fostering partnerships) and P5
(strengthening health monitoring and information systems) were minimally represented (6/273; 2.2%
and 11/273; 4.0%, respectively).

Conclusion: Migrant health research in Korea is heavily concentrated on individual-level topics and
marriage-migrant populations, with limited evidence on policies, monitoring systems, and underserved
groups (e.g., refugees and diverse populations). Future studies should diversify the populations exam-
ined, standardize national monitoring and linked data infrastructure, strengthen the P3 and P5 priority
areas, and include more longitudinal, interventional, and policy evaluation research.

Keywords: Global health; Republic of Korea; Review literature as topic; Transients and migrants
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(n=1,136) (n=445)
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g, A
.,E, Reports sought (n=352) > Reports not retrieved (n=1) Reports sought for retrieval (n=6) | —>| Reports not retrieved (n=0)
e
3 | I
Reports assessed (n=351) | Reports excluded (n=84): Reports assessed for eligibility [—>| Reports excluded (n=0)
« Secondary study/other publication (n=6)
type (n=8)
« Study outside of Korea (n=25)
« Focus not on health outcomes (n=51)
—
— <
A
3
B Studies included in review (n=273):
© « Databases (n=267)
= « Other methods (n=6)
—

Figure 1. PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) 2020 flow diagram of study selection.
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Table 1. General characteristics of the included studies (N=273)

Table 1. Continued

Variable Category n (%)

Variable Category n (%)
Year of 2010-2015 138 (50.5)
publication
2016-2021 135 (49.5)
Language Korean 169 (61.9)
English 104 (38.1)
Database Domestic 161 (59.0)
International 112 (41.0)
Study design Quantitative
Descriptive studies 40 (16.5)
Experimental studies 20(8.2)
Methodology 6 (2.5)
Correlation studies 170 (70.0)
Structural equation modeling 7(2.9)
Total 243 (100.0)
Qualitative
Phenomenology, hermeneutics 5(20.0)
Grounded theory 3(12.0)
Content analysis, qualitative descriptive 8 (32.0)
Case, ethnography, narrative 5(20.0)
Special qualitative techniques 4(16.0)
Total 25 (100.0)
Mixed 5(100.0)
Data source Primary data 220 (80.6)
Secondary data 53 (19.4)
Immigrant  Marriage migrant women 154 (56.4)
group
Migrant workers 56 (20.5)
International students 19 (7.0)
Refugees 2 (0.7)
Mixed group 42 (15.4)
Sample size <100 68 (24.9)
100-299 120 (44.0)
300-999 40 (14.7)
1,000-99,999 38(13.9)
>100,000 7(2.6)
Min-max: 5-1,058,886
Top journals  Research in Community and Public Health 13 (4.8)
by Nursing
Publication  Journal of Korean Society of Dental Hy- 10 (3.7)
frequency giene
International Journal of Environmental 10 (3.7)
Research and Public Health
Journal of Korean Academy of Nursing 9(3.3)
Korean Journal of Women Health Nursing 9 (3.3)
Journal of the Korea Academia-Industrial 9(3.3)
Cooperation Society
Other journals 213 (78.0)
Research Oral health 20 (7.3)
topic
Infection 6(2.2)
(Continued on the next column)
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Health information & communication 18 (6.6)
Health behaviors 8(13.9)
Women's health 29 (10.6)
Mental health 56 (20.5)
Health status & quality of life 47 (17.2)
Chronic & metabolic diseases 2 (4.4)
Health care use 36 (13.2)
1 (4.

0)

Occupational health

Percentages may not total 100 due to rounding.

4) A7 XE ¥
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Figure 2. Distribution of study populations by research topic (N=273, %).
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Table 2. Content analysis of research topics and corresponding studies included in the analysis (N=273)

. . No. of
Research topic Sub-topic studies Study ID
Oral health (n=20) Oral health behavior 7  A01, A02, A03, A05, A06, A18, A21
Clinical oral health status 6 A04”, A07, A9, A12, A17, A19”
Oral health-related quality of life 3 A08,A11,A14
Oral health literacy 2 A13%,A20
Subjective oral health status 2 A10”,A15
Infection (n=6) Tuberculosis 2 B05”, BO6
Sexual risk-taking behavior 2 B02, B0o4
Parasites 1 BO3
Helicobacter pylori 1 BO1?
Health information & Health literacy 9 (o2, Co4, Coe, CO7, C09, C10, C12,C14, C15
communication (n=18)
Health information and educational needs 3 C1,C16 C18”
Educational program development 3 (Co1,C13,C17
Health information access & communication experience 3 €03”, C05”, C08”
Health behavior (n=38)  Health promoting behaviors 14 D01, D02, D05, DO6, D11, D15, D16, D19, D20, D21,
D22, D31, D33, D37
Dietary habits 9 D03, D04, D12, D13, D17, D24, D27, D29”, D30”
Physical activity 7 D08, D14, D23, D25, D26, D34, D35
Barriers to health behavior practice 3 D07bl, D18"), D36"
Infection prevention practice 2 D09, D39
Smoking 1 D32
Alcohol reduction 1 D28
Health leader experience 1 D38
Women's health (n=29) Infant care/perinatal depression 10  E02, E06”, E08?, E10, E15, E16, E20, E23, E27, E30
Contraception 5 E09, E14, E21, E26, E29
Prenatal care 4 EO3, EO5, E17, E25
Cervical cancer prevention and screening 4  EO04,E11,E18, E28
Menstruation 3 EO1,E07, E127
Pregnant & childbirth experience 3 E13Y,E19”, E24”
Mental health (n=56) Depression 33  FO5, FO7, FO8, F09, F10, F11, F12, F14, F15, F16, F17,
F19, F20, F21, F23, F25, F26, F28, F33, F35, F38, F39,
F40, F41, F42, F43a), F44, F45, F46, F47, F49, F52, F53
Depression and anxiety 13 FO1, F02, FO3, FO6, F13, F18, F227, F24, F29, F32, F34,
F37, F56
Health adaptation process 2 F31Y, F48”
Smartphone addiction 1 F27
Well-being 1 F51
Death anxiety 1 Fo4
Panic 1 F54?
Sense of coherence 1 F30
Suicide risk 1 F55”
Resilience 1 F50”
Mental health literacy 1 F36
Health status & quality ~ Subjective health status 21 G02, G03, Go4, G10, G12, G16, G177, G19, G20, G27,
of life (n=47) G30, G31, G32, G33, G34, G38, G39, G40, G41, G44,
G47
Objective health status 4 GO1,G14”, G22, G29”
Comprehensive health status 3 G07, G24, G25
(Continued on the next page)
132 https://www.jkan.or.kr



Y 0170 242 A7 S, 2010-2021: FHHY SHTE

Table 2. Continued

Research topic Sub-topic

No. of

studies Study ID

Quality of life

Physical change/pain
Chronic & metabolic dis- Obesity
eases (n=12)
General metabolic indicators
Metabolic syndrome
Cardiovascular disease
Diabetes
Health care use (n=36)  Oral health service
Service utilization and accessibility
Health screening
Barriers to health service utilization
Medication use
Health service satisfaction
COVID-19 vaccination
Experiences of health inequality
Occupational health
(n=11)

Occupational health inequality

Musculoskeletal disorders

Job stress

Life and experiences after industrial accidents
Exposure to specific chemicals (lead)
Perception of musculoskeletal risks
Vulnerability of migrant workers

17 GO5, GO6, G08, G09, G11, G13, G18, G23, G26, G28,
G35, G36, G37, G42, G43, G45, G46
2 615”6217
HO1, HO3, HO9, H11

~

HO5, HO8, H10”, H12

Ho6”

Ho4, HO7

HO2

101, 102, 105, 106, 1097, 114, 117, 126, 133
107, 108, 110, 120, 121, 124, 127%, 132, 134
112, 119, 123, 125, 128

113%, 115%, 116%, 122°

129, 1307, 1317

103, 104, 111

135, 136

1g”

Joe?, J07, J11

W = N W W A 01O © = N = A

Jo1,Jo3
Jo9

Jo4”, Jog”
Jo2?

Jos?

112

N U )

Study IDs were assigned for tracking and are not necessarily consecutive.
COVID-19, coronavirus disease 2019.

IIndicates studies that included at least one comparison group. "Indicates qualitative studies.
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Figure 3. Heatmap of study counts by research topic across World Health Organization Global Action Plan priorities (P1-P6). Each cell indicates the
number of included studies mapped to a topic—priority combination; darker shading represents higher counts (range, 0-50). P1, promoting health
through public health interventions; P2, promoting continuity of care and occupational health; P3, mainstreaming health policies and fostering
partnerships; P4, tackling the social determinants of health; P5, strengthening health monitoring and information systems; P6, improving health

communication and countering misperceptions.
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Appendix Table 1. Search strategy for identifying relevant data from the database

No. Sub subjects Search query Results

1 KoreaMed ~ #S1: immigrant OR immigrants OR migrant OR migrants OR foreigner OR foreigners OR "migrant worker” OR "“foreign 78
worker" OR "immigrant women" OR refugee OR refugees OR "marriage immigrant” OR "Korean-Chinese" OR
"international student” OR "foreign student” OR “foreign resident” OR "naturalized citizen"
#52: health OR "health status” OR "health inequality” OR "health disparities” OR "health care use” OR "health ser-
vice use” OR "healthcare utilization" OR "mental health"
#S1 AND S2
Year: 2010-2021
2 RISS 0|Z=%1 OR 0|54t OR Z& 0|ZIXt OR 0|3 22Xt OR Z4F OR H&tAt OR R OR CHESt OR HEI AND 328
2 OR Ftl7ig OR 714 285 OR 148 ¢H OR 9= 0|8
Year: 2010-2021
3 KIss Zx|=0|==2! OR O|=At OR 2= O|2A} OR 0|3 224 OR Z4% OR 2kt OR Rafd OR CiZ=t OR = 123
712 OR 41712 OR 71Z 2BS OR 712 A1 OR 92 0|8
Year: 2010-2021

4 ScienceOn  TH|=0[521 OR O|FAt OR Z= 0|2IXt OR 0|3 22Xt OR =M= OR HatAt OR Rt OR ChEst OR HEI 230
AND 71Z4 OR HAI4Z OR 712 =HS OR 714 4B OR 9= 0|&
5 PubMed #1 "Emigrants and Immigrants"[MeSH] OR “Refugees”[MeSH] OR "Asylum Seekers"[MeSH] OR "Students, For- 17,408
eign"[MeSH]
#2 immigrant*[tiab] OR migrant*[tiab] OR “foreign worker*'[tiab] OR “international student*'[tiab] OR “marriage 20,439

migrant*"[tiab] OR “multicultural famil*'[tiab] OR foreign-born[tiab] OR noncitizen*[tiab]

#3 "Health Status"[MeSH] OR "Mental Health"[MeSH] OR “Healthcare Disparities"[MeSH] OR “Health Services Ac- 2,054,759
cessibility”"[MeSH] OR “Health Services”"[MeSH] OR health[tiab] OR “healthcare utilization"[tiab] OR “medical
utilization"[tiab] OR “health disparit*[tiab] OR “health inequalit**[tiab]

#4 "Republic of Korea"[MeSH] OR "Korea"[MeSH] OR “Republic of Korea"[tiab] OR "South Korea"[tiab] OR Koreal[- 51,779
tiab]
#5 (#1) OR (#2) 28,117
#6 (#3) AND (#4) 11,308
#7 (#5) AND (#6) 917
(#7) Filters: Publication date 2010/01/01-2021/12/10; Language English OR Korean; 596
6 CINAHL #1 MH "Emigrants and Immigrants+" OR MH "Refugees+" OR MH "Asylum Seekers+" OR MH "“Students, Foreign+" 6,457

OR MH "International Students+"
#2 TX (immigrant* OR migrant* OR “foreign worker*"
ticultural famil*" OR foreign-born OR noncitizen*)

OR “international student™ OR “marriage migrant* OR “mul- 44,886

#3 MH "Health Status+" OR MH "Mental Health+" OR MH "Health Services Accessibility+" OR MH “Health Ser- 763,966
vices+" OR MH "Health Care Disparities+"
#4 TX (health OR "healthcare utilization" OR "medical utilization” OR “health disparit*" OR "health inequalit*") 2,661,529
#5 MH "South Korea+" OR MH “Korea (Republic)+" OR GE “South Korea" OR TX (“South Korea" OR “Republic of Ko- 92770
rea" OR Korea)
#6 (#1) OR (#2) 2,150
#7 (#3 OR #4) AND (#5) 518,705
#8 (#6) AND (#7) 1,807
#9 (#8) Limiters: Published Date 20100101-20211210; Language English OR Korean 276
7 Scopus #1 TITLE-ABS-KEY ( “Emigrants and Immigrants” OR refugees OR “asylum seeker*" OR “international student*" ) 56,723

#2 TITLE-ABS-KEY (immigrant* OR "foreign-born" OR noncitizen* OR (migrant* W/3 (women OR men OR people OR 299,779
person* OR worker* OR labor* OR labour* OR patient* OR parent* OR family OR families OR student*)) )

#3 TITLE-ABS-KEY ( "health status” OR “mental health” OR “health care" OR "health services" OR "health services 139,299
accessibility” OR "healthcare utilization” OR “medical utilization" OR "health disparit*" OR "health inequalit*" )

#4 TITLE-ABS-KEY ( "South Korea" OR "Republic of Korea" OR Korea ) 1,262,848

#5 (#1) OR (#2) 337,724

#6 (#3) AND (#4) 9,193

#7 (#5) AND (#6) 371

(#7) AND NOT TITLE-ABS-KEY ( “cell migration” OR neuronal OR tumor* OR tumour* OR mouse OR mice OR murine 52
OR rat OR animal* OR fish* OR bird*)

(#8) with filters: Year 2010-2021; Language English OR Korean; Source type “Journals”; Document type Article OR 38
Review
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Appendix Figure 1. Yearly publications by migrant groups, 2010-2021. The numbers within each bar indicate the percentage distribution of migrant
groups for that year.
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Appendix Table 4. Distribution of study counts by research topic across WHO Global Action Plan Priorities (P1-P6) (N=273)

Topic P1 P2 P3 P4 P5 P6 Sum
Oral health 12 (16.4) 3(10.0) 0(0.0) 1(0.8) 0(0.0) 4(19.0) 20 (7.3)
Infection 4 (5.5) 0 (0.0) 0 (0.0) 0 (0.0) 2(18.2) 0 (0.0) 6(2.2)
Health information & communication 1(1.4) 0 (0.0) 2 (33.3) 0 (0.0) 0 (0.0) 15 (71.4) 18 (6.6)
Health behaviors 7 (9.6) 2 (6.7) 1(16.7) 27 (20.5) 0 (0.0) 1(4.8) 38 (13.9)
Women's health 22 (30.1) 1(3.3) 1(16.7) 4(3.0) 1(9.1) 0(0.0) 29 (10.6)
Mental health 5 (6.8) 0 (0.0) 0 (0.0) 50 (37.9) 1(9.1) 0 (0.0) 56 (20.5)
Health status & quality of life 8 (11.0) 3(10.0) 0(0.0) 36 (27.3) 0(0.0) 0(0.0) 47 (17.2)
Chronic disease & metabolic disease 8 (11.0) 0 (0.0) 0 (0.0) 4 (3.0 0 (0.0) 0(0.0) 12 (4.4)
Health care use 6(8.2) 14 (46.7) 1(16.7) 7 (5.3) 7 (63.6) 1(4.8) 36 (13.2)
Occupational health 0(0.0) 7 (23.3) 1(16.7) 3(2.3) 0 (0.0) 0(0.0) 11 (4.0)
Sum 73 (100.0) 30 (100.0) 6 (100.0) 132 (100.0) 11 (100.0) 21 (100.0) 273 (100.0)

Values are presented as number (%). Percentages are within-column (P1-P6) proportions; priority labels (P1-P6) are abbreviated operational titles
used for coding (WHO Global Action Plan, 2019-2023; extended to 2030).

P1, promoting health through public health interventions; P2, promoting continuity of care and occupational health; P3, mainstreaming health poli-
cies and fostering partnerships; P4, tackling the social determinants of health; P5, strengthening health monitoring and information systems; P6,
improving health communication and countering misperceptions.
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Effectiveness of mobile health
interventions to improve medication
adherence for patients with
cardiovascular disease: a systematic
review and meta-analysis

Yeoungsuk Song'®, Seurk Park?®, Yuyoung Lee'®, Sohye Lee?

'College of Nursing, Kyungpook National University, Daegu, South Korea
2School of Nursing, Gyeongkuk National University, Andong, South Korea
*Loewenberg College of Nursing, University of Memphis, Memphis, TN, USA

Purpose: This study systematically reviewed and synthesized the evidence on the effectiveness of mobile
health (mHealth) interventions in improving medication adherence among patients with cardiovascular
disease.

Methods: This systematic review included randomized controlled trials that evaluated the effects of
mHealth interventions on medication adherence among patients with cardiovascular disease. PubMed,
the Cochrane Library, CINAHL, and Embase were searched for peer-reviewed studies and grey literature
published in English between January 1, 2013, and July 31, 2025. The Cochrane Risk of Bias 2 (RoB 2)
tool was used to assess the risk of bias in the included studies. R software ver. 4.5.2 was used to perform
the meta-analysis.

Results: Fifty-two studies were included in the systematic review, of which 20 were included in the
meta-analysis. The pooled analysis demonstrated a significant improvement in medication adherence
among patients with cardiovascular disease receiving mHealth interventions, with a moderate to large
effect size (Hedges' g=0.72; 95% confidence interval, 0.20-1.25; p<.001), despite substantial heteroge-
neity (12=97%). However, a considerable proportion of the included studies were assessed as having a
high risk of bias, which may limit the internal validity of the findings. Subgroup analyses indicated that
the effects of mHealth interventions on medication adherence did not differ significantly according to
intervention type, duration, or outcome measurement tools.

Conclusion: mHealth interventions appear to be effective in improving medication adherence among
patients with cardiovascular disease. However, these findings should be interpreted with caution be-
cause of the high risk of bias and substantial heterogeneity among the included studies. Future research
should explore the use of emerging technologies, such as artificial intelligence and virtual reality, to
address medication non-adherence (PROSPERO registration number: CRD42023450502).

Keywords: Cardiovascular diseases; Medication adherence; Meta-analysis; Mobile applications; Sys-
tematic review

Introduction

In South Korea, cardiovascular disease (CVD) is the second leading cause of death [1]. Glob-
ally, CVD affects almost half a billion people worldwide, and reports indicate that more than 18
million people have died from CVD [2]. Recent statistics indicate a decline in CVD-related
mortality owing to improved healthcare technology and prevention, screening, treatment, and
rehabilitation methods [3]. However, CVD continues to result in high burdens not only at the
individual level, such as poor quality of life, caregiver burden, high medical expenses, and pre-
mature death [4-6], but also at the societal level, such as increased healthcare costs and health
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disparity or equity issues [7-9]. There has been an urgent need to
properly manage CVD and prevent CVD-related adverse events;
however the one major barrier is poor medication adherence.

Notably, medication adherence continues to undermine opti-
mal CVD prevention and management despite the availability of
effective pharmacologic therapies to manage CVD. Medication
adherence refers to the “voluntary cooperation of the patient in
taking drugs or medicine as prescribed, including timing, dosage,
and frequency” [10]. Unfortunately, poor medication adherence
remains a substantial challenge for patients and healthcare provid-
ers [11]. Over half of the medications used to treat chronic diseas-
es are not taken as prescribed [11], and medication adherence re-
mains a significant challenge in the management of CVD.

Previous studies have identified several factors that contribute
to poor medication adherence and treatment compliance, includ-
ing sociodemographic factors, fear, cost, psychiatric symptoms,
lack of trust, and healthcare system issues [12-15]. A growing lit-
erature stream indicates that medication adherence and treatment
compliance can improve symptom management and prognosis
and prevent complications from CVD, such as cardiac events and
death [16,17]. Thus, effective interventions to improve medication
adherence for patients with CVD must be developed and tested
[18].

Given the challenges of medication adherence, mobile health
(mHealth) interventions have been continuously developed and
tested to improve treatment compliance and medication adher-
ence in patients with chronic diseases [19-21]. The term
“mHealth” refers to the utilization of mobile and wireless technol-
ogies to deliver health services and improve health outcomes,
healthcare services, and health research [22]. With the accessibili-
ty of high-speed internet and availability of various hardware (e.g.,
wireless devices such as mobile phones, smart watches, and tab-
lets) and software (e.g., mobile applications and artificial intelli-
gence) technologies, technology-based mHealth interventions
have been developed and tested to educate and support patients
with chronic diseases. However, the rapid evolution of mobile
technologies and the increasing number of related studies have
created the need for an updated synthesis of the evidence. Thus,
reviews of the most up-to-date research on how mHealth inter-
ventions can improve medication adherence in patients with CVD
are warranted.

Recently, several systematic reviews and meta-analyses have ex-
amined the effectiveness of mHealth interventions for patients
with various types of CVD, such as hypertension [23] and heart
failure [24], as well as for CVD prevention [25,26]. Additionally, a

prior systematic review and meta-analysis evaluated the effective-
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ness of mHealth interventions in improving medication adher-
ence among patients with CVD [27]. However, it addressed a
broad range of outcomes, such as self-management, patient
knowledge, self-care behavior, and symptom management, rather
than focusing specifically on medication adherence. Moreover,
several new randomized controlled trials (RCTs) have been pub-
lished in recent years. Therefore, this review provides updated evi-
dence by synthesizing recent RCTs and specifically focuses on the
effectiveness of mHealth interventions for improving medication
adherence in patients with CVD.

This systematic review and meta-analysis examined the effec-
tiveness of mHealth interventions in improving medication ad-
herence in patients with CVD. The following research questions
were explored: (1) What are the characteristics of mHealth inter-
vention studies? (2) What are the effects of mHealth interventions
on medication adherence? (3) What are the characteristics and

key features of mHealth interventions?

Methods
1. Design

This systematic review followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA) guidelines
[28]. The study protocol was registered in PROSPERO
(CRD42023450502).

2. Inclusion and exclusion criteria

Eligibility criteria were employed according to the Population,
Intervention, Comparison, Outcomes, and Study Design (PICOS)
framework. The detailed inclusion criteria were (1) P-patients
with CVD aged 18 and above, regardless of gender, race, or type of
CVD; (2) I'-mHealth interventions used in hospital or healthcare
settings; (3) C-comparisons including usual or standard care, no
intervention, wait-list controls, or active comparator conditions
involving alternative interventions; (4) O-medication adherence;
and (5) S-RCTs. The date range included studies published be-
tween 2013 and 2025. This period is appropriate for observing re-
cent trends because of the rapid changes in healthcare technology
over a 10-year span [29]. Studies published in English were in-
cluded. The exclusion criteria were (1) studies including patients
with stroke, cerebrovascular disease, or hyperlipidemia or those
involving adolescents; (2) studies that did not include an mHealth
intervention; (3) studies that did not report medication adherence

outcomes; (4) quasi-experimental or non-experimental studies,
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reviews, or reports; and (5) studies in languages other than En-

glish.

3. Search strategy and outcomes

The PubMed, Cochrane Library, CINAHL, and Embase data-
bases were searched using medical subject headings (MeSH)
terms and relevant keywords on July 31, 2025. Detailed search
strategies for each database are summarized in Supplementary
Appendix 1.

The studies were reviewed to identify duplicates to remove us-
ing reference management software, EndNote ver. 20 (Clarivate)
[30]. Two researchers (S.P. and S.L.) independently screened the
titles and abstracts. If discrepancies occurred, two other research-
ers (Y.S. and Y.L.) were consulted until a consensus was reached.
Full-text papers were read in their entirety, and the reference lists
of studies that met the eligibility criteria were checked.

4. Data extraction and quality appraisal

Two reviewers trained in systematic review and meta-analysis
with relevant research experience independently extracted data
manually from the included studies using a standard data ex-
traction form (author, year, country, study design, participant,
sample size, intervention type, duration, comparator, and outcome
measurement tools). Disagreements were resolved through dis-
cussion or referral to a third author. Extracted data were first en-
tered into an intermediate software program (Microsoft Excel for
Windows; Microsoft Corp.) and subsequently imported into R
ver. 4.5.2 (The R Foundation for Statistical Computing) for analy-
sis.

The quality of the RCTs included in the review was assessed us-
ing version 2 of the Cochrane Risk of Bias (RoB 2) tool (Co-
chrane) [31]. This tool evaluates five domains: randomization
process (D1), deviations from intended interventions (D2), miss-
ing outcome data (D3), measurement of the outcome (D4), and
selection of the reported result (D5). Each domain was rated as
low risk (+), some concerns (!), or high risk (-), contributing to an
overall risk of bias judgment. Two researchers independently as-
sessed the risk of bias and resolved any discrepancies in ratings
through group discussion.

5. Synthesis

Statistical analyses were conducted using R ver. 4.5.2. The re-

sults of the individual studies were calculated as the standardized

150

mean difference (SMD) with 95% confidence intervals (CIs) for
the data synthesis of continuous variables. For analytical purposes,
subgroup analyses were conducted according to intervention type,
intervention duration, and outcome measurement tools. Statistical
significance was set at p <.05.

Statistical heterogeneity was assessed using chi-square (x?) and
I? tests indicating the following values: 0%-40% (not important),
30%-60% (moderate), 50%-90% (substantial), and 75%-100%
(considerable) [32]. A random effects model was used to account
for variability in intervention type, intervention duration, and
outcome measurement tools across the included studies. A funnel
plot for potential publication bias was drawn, and the Egger test

was used to verify the results.
6. Ethical considerations

As this study was based exclusively on previously published
data and did not involve human participants or identifiable per-
sonal information, institutional review board approval was not re-

quired.

Results
1. Study selection

Figure 1 presents the PRISMA flowchart of the detailed study
selection process. The initial database searches yielded 4,368 re-
cords. After removing 1,688 duplicates, 2,680 titles and abstracts
were screened. This screening process excluded 2,352 records that
did not meet the inclusion criteria. The full texts of the remaining
328 articles were assessed for eligibility, and 252 were excluded:
118 included ineligible populations, 22 did not meet the interven-
tion criteria, 59 had irrelevant outcomes, 14 used an inappropriate
study design, and 39 were excluded for other reasons. Among the
76 reports assessed for eligibility, 24 were further excluded due to
interventions not involving mobile devices. Ultimately, 52 studies
met all the inclusion criteria and were included in the qualitative
synthesis of this systematic review (Supplementary Appendix 2).
Of these, 32 were excluded from the meta-analysis because of in-
sufficient statistical information, such as means and standard de-
viations. Consequently, 20 studies were included in this me-

ta-analysis.
2. Risk of bias

Among the 52 included studies, 7 (13.5%) were rated as low
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) flow diagram of study selection for the systematic review

and meta-analysis.

risk, 18 (34.6%) had some concerns, and 27 (51.9%) were judged
as high risk (Figure 2) [33-84]. Thus, most studies demonstrated
either methodological weaknesses or concerns in at least one key
domain. Domain-specific findings showed that, for D1, most
studies (n=41; 78.9%) were considered low risk, with two studies
(3.8%) judged as high risk and 9 (17.3%) classified as having some
concerns. For D2, only 25 studies (48.1%) were low risk, whereas
23 (44.2%) had some concerns, and 4 (7.7%) were high risk. For
D3, 42 studies (80.8%) were low risk, 2 (3.8%) had some concerns,
and 8 (15.4%) were high risk. For D4, only 19 studies (36.5%)
were low risk, with 16 (30.8%) showing some concerns and 17
(32.7%) rated as high risk. Finally, for D5, 30 studies (57.7%) were
low risk, 10 (19.2%) showed some concerns, and 12 (23.1%) were
high risk.

3. Study characteristics
Table 1 presents a descriptive summary of the included studies,

and Table 2 outlines their key characteristics [33-84]. The includ-
ed studies were published in English between 2015 and 2025. Fif-

https://www.jkan.or.kr

teen studies (28.8%) were published between 2015 and 2019,
whereas the majority (n=37; 71.2%) were published in 2020 or lat-
er, indicating a substantial recent increase in research on mHealth
interventions for medication adherence. Studies were conducted
across multiple countries, with the largest proportion being con-
ducted in China (23.1%), followed by the United States (19.2%),
Australia (7.7%), and South Korea (5.8%). The remaining studies
(44.2%) were conducted in other countries. Most studies em-
ployed an individual RCTs design (n=43; 82.7%). Pilot RCTs ac-
counted for four studies (n=4; 7.7%), while five studies (9.6%)
employed other randomized designs, including cluster, crossover,
and mixed-methods RCTs.

1) Participant characteristics

Among the included studies, 23 (44.2%) focused on patients
with hypertension, followed by coronary heart disease (n==8;
15.4%), atrial fibrillation (n=6; 11.5%), and acute coronary syn-
drome (n=4; 7.7%). Patients with coronary artery disease and
heart failure were each represented in the included studies (n=3;

5.8% for each). Five studies (9.6%) included mixed or general
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Figure 2. Risk of bias assessment of included studies.
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Table 1. Descriptive summary of the included studies (N=52)

Characteristic Category n (%)
Publication year 2015-2019 15 (28.8)
2020-2025 37 (71.2)
Publication country China 12 (23.1)
USA 10 (19.2)
Australia 4(7.7)
South Korea 3(5.8)
Other countries” 23 (44.2)
Study design RCT 43 (82.7)
Pilot RCT 4(7.7)
Others” 5(9.6)
Participants Hypertension 23 (44.2)
Coronary heart disease 8 (15.4)
Atrial fibrillation 6 (11.5)
Acute coronary syndrome 4(7.7)
Coronary artery disease 3 (5.8)
Heart failure 3(5.8)
Mixed or general CVD? 5 (9.6)
Sample size <100 16 (30.8)
100-299 20 (38.4)
300-999 12 (23.1)
21,000 4(7.7)
Type of intervention Text message-based interventions 20 (38.5)
Smartphone application-based interventions 22 (42.3)
Multicomponent mHealth interventions 10 (19.2)
Duration of intervention (wk) <12 25 (48.1)
13-24 12 (23.1)
225 15 (28.8)
Comparator Usual or standard care 41 (78.8)
Active comparator 7 (13.5)
No intervention 4(7.7)
Outcome measurement tools Morisky-based tools 22 (42.3)
Hill-Bone Compliance Scale 5(9.6)
Other self-reported scales 16 (30.8)
Objective measures 9(17.3)

CVD, cardiovascular disease; RCT, randomized controlled trial.
0ther countries include Jordan, Pakistan, Colombia, Nepal, South Africa, Brazil, Spain, Belgium, Canada, Iran, Taiwan, Palestine, Malaysia, Germany,
Chile, and Turkey, as well as one multinational study. YOthers include cluster RCTs, crossover RCTs, and mixed-methods RCTs. “Mixed or general CVD
includes general CVD and combined conditions such as acute coronary syndrome, heart failure, or mechanical valve replacement.

CVD populations, comprising general CVD as well as combined
conditions such as acute coronary syndrome, heart failure or me-
chanical valve replacement. Regarding sample size, most studies
enrolled between 100 and 299 participants (n=20; 38.4%), fol-
lowed by fewer than 100 participants (n=16; 30.8%), and 300-999
participants (n=12; 23.1%). Only a small proportion of studies in-
cluded 1,000 or more participants (n=4; 7.7%).

2) Intervention characteristics

Intervention types were categorized as text message-based,
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smartphone application-based, and multicomponent mHealth in-
terventions. Smartphone application-based interventions were the
most frequent (n=22; 42.3%), followed by text message-based in-
terventions (n=20; 38.5%) and multicomponent mHealth inter-
ventions (n=10; 19.2%). Intervention duration ranged from 3 to
52 weeks and was categorized as <12 weeks (n=25; 48.1%), 13-24
weeks (n=12; 23.1%), and >25 weeks (n=15; 28.8%).

3) Comparator

Most studies compared mHealth interventions with usual or
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standard care (n=41; 78.8%), while seven studies (13.5%) em-
ployed active comparators involving alternative digital interven-
tions, such as simplified app-based monitoring, low-frequency
administrative text messages, or interactive technology alone.

Four studies (7.7%) included a no-intervention control group.

4) Outcome measurement tools

Medication adherence was assessed using various outcome
measurement tools across the included studies. Morisky-based
adherence instruments were the most frequently used, accounting
for 22 studies (42.3%), with the Morisky Medication Adherence
Scale-8 (MMAS-8) being the predominant tool, followed by other
Morisky-based measures such as the Morisky Medication Adher-
ence Scale (MMAS), Medication Adherence Questionnaire
(MAQ), and Morisky-Green-Levine Scale. Five studies (9.6%)
used the Hill-Bone Compliance Scale (HBCS). Other self-report-
ed adherence measures, such as the Adherence to Refills and
Medications Scale-14, Medication Adherence Report Scale
(MARS)/MARS-5, Brief Medication Questionnaire, Brilique Ad-
herence Questionnaire, Rief Adherence Index, Voils Medication
Non-adherence Extent Scale, self-designed questionnaires, and
self-reported medication adherence were used in 16 studies
(30.8%). Objective adherence indicators, including pill count, pro-
portion of days covered, and electronic medication event moni-
toring system were used in 10 studies (17.3%). In studies that em-
ployed multiple adherence measures, each study was classified
into a single adherence measurement category to avoid double

counting in the analysis.
4. Meta-analysis of study outcomes

1) Intervention effectiveness: medication adherence

Figure 3 presents the results of the 20 studies included in the
meta-analysis of medication adherence interventions
[34,35,38,39,41,44,49,52-54,58,62,67,68,70,76,77,79,80,84]. The
results showed that mHealth interventions had a significant mod-
erate-to-large effect on medication adherence (Hedges g=0.72;
95% CI, 0.20-1.25), with a significant difference between the ex-
perimental and control groups (Z=2.71, p<.001). The results indi-
cated a significant improvement in favor of the intervention, with
high heterogeneity (I)=96.9%).

2) Subgroup analysis
Subgroup analyses were conducted based on intervention type,

duration, and outcome measurement tools (Supplementary Table

1).

https://www.jkan.or.kr

(1) Intervention type

A subgroup analysis by intervention type was conducted with
14 studies [34,35,38,39,41,44,49,62,68,76,77,79,80,84]. Text mes-
sage-based interventions showed a small but significant effect on
medication adherence (SMD=0.38; 95% CI, 0.05-0.70; p=.020)
[35,38,39,84], while smartphone application-based interventions
demonstrated a significantly larger effect (SMD=0.86; 95% CI,
0.27-1.45; p=.004) [34,41,44,49,68,77,79]. Multicomponent
mHealth interventions showed a large point estimate but did not
reach significance (SMD=1.41; 95% CI, -1.07 to 3.90; p=.270)
[62,76,80]. However, the test for subgroup differences indicated
no significant differences in effect sizes across intervention types
(Q=2.49, degrees of freedom [df]=2, p=.290).

(2) Intervention duration

A subgroup analysis by intervention duration was conducted
with 14 studies [34,35,38,39,49,52,58,62,67,68,76,79,80,84]. Inter-
ventions lasting 12 weeks showed a small but statistically signifi-
cant improvement in medication adherence (SMD=0.28; 95% ClI,
0.04-0.51; p<.001) [34,35,39,52,58,67,68,76,79,84]. In contrast, in-
terventions lasting 24 weeks (SMD=11.09; 95% CI, -10.52 to
32.70; p=.314) [49,62] or 52 weeks (SMD=1.87; 95% CI, -1.81 to
5.55; p=.318) [38,80] demonstrated larger point estimates but did
not reach significance owing to wide CIs. The test for subgroup
differences in effect sizes across intervention duration was not sta-
tistically significant (Q=1.67, df=2, p=.434).

(3) Outcome measurement tools

A subgroup analysis by outcome measurement tools was con-
ducted with 13 studies [34,35,38,39,41,49,53,54,62,68,76,79,84].
Studies using the HBCS (SMD=0.81; 95% CI, 0.29-1.32; p=.002)
(34,39,41,76], MAQ (SMD=0.54; 95% CI, 0.24-0.84; p<.001)
[54,55], and MMAS-8 (SMD=0.64; 95% CI, 0.18-1.10; p=.006)
[35,38,49,62,68,79,84] demonstrated significant improvements in
medication adherence. However, the test for subgroup differences
indicated no significant differences in effect sizes across the out-

come measurement tools (Q=0.78, df=2, p=.680).
5. Publication bias

A funnel plot was used to examine the potential publication bias
among the 20 studies included in the meta-analysis (Supplementary
Figure 1). Visual inspection of the funnel plot suggested asymmetry
around the central dotted line. Egger’s regression test further indi-
cated that this asymmetry was not statistically significant (bias=5.74;
t=2.05, df=18, p=.055), suggesting no evidence of publication bias.
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Experimental Control Weight Weight
Study Total MeanSD Total Mean SD SMD SMD 95% CI (common) (random)
Abu-El-Noor et al. [34] 97 -11.73 3.57 94 -13.98 3.70 ':*— 0.62 [0.33; 0.91] 5.1% 5.1%
Akhu-Zaheya et al. [35] 52 6.291.03 56 5.24 1.66 i 0.75 [0.36; 1.14] 2.8% 5.0%
Bermon et al. [38] 462 9.102.19 468 9.10 2.04 i 0.00 [-0.13;0.13] 26.0% 5.1%
Bhandari et al. [39] 100 -10.10 1.58 100 -12.50 5.76 T 0.57 [0.28; 0.85] 5.4% 5.1%
Bozorgi et al. [41] 58 65.10 2.44 60 59.70 3.69 1o 1.71 [1.29; 2.13] 2.4% 5.0%
Chandler et al. [44] 26 9.42 0.95 28 7.85 1.66 i—‘_ 1.13 [0.56; 1.71] 1.3% 4.9%
Ding et al. [49] 41 5.690.19 43 489 0.19 H —*— 4.17 [3.40; 4.95] 07% 4.6%
FarzanehRad et al. [52] 63  0.980.02 63 0.910.08 i —— 1.19 [0.81; 1.57] 3.0% 5.0%
Fu et al. [53] 30 4.77 0.32 30 4.610.48 B 0.39 [-0.12; 0.90] 1.6% 4.9%
Ghafouri et al. [54] 58 28.26 4.59 63 25.185.25 s 0.62 [0.25; 0.98] 3.2% 5.0%
Kamal et al. [58] 49  7.560.71 51 7.630.59 —l -0.11 [-0.50; 0.29] 2.8% 5.0%
Kim et al. [62] 52 6.70 1.40 43  6.50 1.50 T 0.14 [-0.27; 0.54] 2.6% 5.0%
Meyer et al. [67] 32 4.70 1.30 40 5.602.40 - i -0.45 [-0.92; 0.02] 1.9% 4.9%
Morawski et al. [68] 209 6.301.60 202 5.701.80 : 0.35 [0.16; 0.55] 11.3% 5.1%
Ni et al. [70] 103  -1.212.59 93 -0.42 2.63 sl -0.30 [-0.58;-0.02] 5.4% 51%
Still et al. [76] 30 -10.722.20 30 -11.934.43 "‘:" 0.34 [-0.17; 0.85] 1.6% 4.9%
Ullrich et al. [77] 121 3.741.00 119 3.82 1.01 i -0.08 [-0.33;0.17] 6.7% 5.1%
Xu et al. [79] 40 9.22 1.71 40 9.95 2.59 -1 i -0.33 [-077;0.11] 2.2% 5.0%
Yang et al. [80] 161 9.630.84 179 7.09 0.48 H --- 3.76 [3.40; 4.11] 3.4% 5.0%
Zhai et al. [84] 192 740120 192 7.00 1.30 . 0.32 [0.12;0.52] 10.6% 51%
1
Common effect model 1,976 1,994 b 0.40 [0.33; 0.47] 100.0% .
Random effects model < 0.72 [0.20; 1.25] 100.0%
Heterogeneity: 12=96.9%, T2=1.3930, p<.001 l J J !
-4 -2 0 2 4

Figure 3. Forest plot of the overall effect size of mHealth interventions on medication adherence in patients with cardiovascular disease. CI,
confidence interval; SD, standard deviation; SMD, standardized mean difference.

Discussion

This systematic review and meta-analysis examined the effects
of mHealth interventions on medication adherence in patients
with CVD. Of the 52 included studies, 71.2% were published after
2020. The studies were primarily conducted in China and the
United States, with additional studies conducted across several
other countries. This trend suggests that CVD remains a leading
cause of mortality nationally and globally, prompting active efforts
to reduce its burden through various interventions. Furthermore,
advances in mHealth technologies and artificial intelligence have
led to a marked increase in mobile-based interventions since 2020
[83]. Similarly, South Korea has made efforts to improve medica-
tion adherence through a range of mobile-based interventions.

In the review of studies by mHealth intervention type, smart-
phone applications were the most frequently used, followed by
text message-based interventions. Smartphone applications pro-
vided more comprehensive and sustained support by offering
structured medication information, automated reminders, calen-
dar integration, and motivational features such as rewards and so-
cial connectivity [85]. In contrast, text messages supported imme-
diate behavior initiation and habit formation by reducing
forgetfulness, supporting adherence during routine disruptions,
and reinforcing motivation through simple, concise reminders
and social support [85]. Overall, text messaging was effective in

terms of simplicity and immediacy, whereas smartphone applica-
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tions facilitated personalized and long-term adherence support.

The most frequently used outcome measurement tool for med-
ication adherence in this review was the MMAS-8. This is consis-
tent with the MMAS-8 being one of the most widely used tools to
assess patient medication adherence, with its reliability and validi-
ty confirmed for managing chronic conditions [86], such as hy-
pertension and diabetes [87]. This measure includes eight self-re-
ported items [86], which places a minimal burden on patients.
The following three adherence levels were estimated: 0 to <6
(low), 6 to <8 (medium), and =8 (high). In particular, this mea-
sure could be used to identify patients at risk of non-adherence
[86]. Furthermore, this scale can be integrated into an electronic
health record system [87], thus helping to detect patients at high
risk for non-adherence in outpatient or community health nurs-
ing care settings.

This meta-analysis of 20 studies demonstrated that mHealth in-
terventions can significantly improve medication adherence in
patients with CVD, with a moderate-to-large effect size (Hedges’
g=0.72). The effect size of eHealth interventions, including those
incorporating electronic health records, meta-analysis on medica-
tion adherence was 0.38 in renal transplant recipients [88], and
0.41 for patients with asthma [89]. Otherwise, that of mHealth
was 0.90, with a large effect size in patients with CVD [27]. Over-
all, the relatively larger effects observed for mHealth interventions
may be explained by their ability to deliver real-time, context-sen-

sitive support independent of location, which is particularly ad-
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vantageous for promoting sustained medication adherence. How-
ever, substantial heterogeneity was observed in this study, and
subgroup analyses were conducted to examine potential sources
related to intervention characteristics and medication adherence
measurement tools. This heterogeneity may be attributable to dif-
ferences in intervention characteristics, patient populations, and
outcome measurement approaches across the included studies.

Although subgroup differences by intervention type were not
significant, smartphone application-based interventions demon-
strated the largest point estimate (SMD=0.86) in intervention
types. This finding suggests that smartphone-based interventions
may have particular advantages in supporting medication adher-
ence, although these differences should be interpreted with cau-
tion. Smartphone applications are generally perceived as us-
er-friendly, easy to use, and helpful [27], and can facilitate
individualized, one-on-one communication while delivering per-
sonalized education tailored to patients clinical conditions [49].
For example, integrated features, such as automated medication
reminders and scheduled international normalized ratio (INR)
monitoring alerts, enabled timely warfarin intake and appropriate
dose adjustment. Thus, these application-based functions likely
enhanced medication adherence and INR compliance [49]. Al-
though younger patients demonstrated greater willingness to use
smartphones, older patients were reluctant to engage in telemedi-
cine [88]. Therefore, the implementation of age-friendly, simpli-
fied interfaces, voice-guided prompts, and enlarged font sizes has
been recommended to maximize the effectiveness of smart-
phone-based applications [88].

Subgroup analysis by intervention duration did not reveal any
significant differences. Among the examined durations, only 12-
week interventions demonstrated a small but significant improve-
ment in medication adherence. In contrast, longer duration inter-
ventions, including 24- and 52-week programs, did not show
significant effects and were characterized by wide ClIs, indicating
heterogeneity and imprecision in the effect estimates. These find-
ings suggest that extending intervention duration does not neces-
sarily lead to greater effectiveness and that longer interventions
may be more susceptible to variability in adherence trajectories
and potential declines in intervention fidelity over time [38,62].
Opverall, short-term interventions of approximately 3 months may
be sufficient to achieve modest improvements in medication ad-
herence among patients with CVD [34,35,39], although the dura-
bility of these effects warrants further investigation.

Subgroup differences across the outcome measurement tools
were not significant. However, the HBCS demonstrated the largest

point estimate, which may be explained by its disease-specific de-
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sign for hypertensive populations and the inclusion of multiple
self-management domains, such as medication use, dietary sodi-
um restriction, and appointment-keeping [90], rather than reflect-
ing genuine differences in intervention effectiveness. In contrast,
the MMAS-8 is a generic adherence measure applicable across a
range of chronic conditions [35,91] that focuses primarily on
medication-taking behaviors. Future research on mHealth for pa-
tients with CVD should adopt common, well-validated adherence
measures or report sufficient detail to enable stratified analyses by
measurement instrument. Furthermore, combining self-report
tools with objective indicators would enhance the comparability
and robustness of the intervention effect estimates.

Overall RoB 2 assessment indicated substantial methodological
limitations in mHealth intervention studies for cardiovascular
medication adherence, with only a small proportion of studies
rated as having a low risk of bias. Therefore, the findings of this
study should be interpreted with caution, particularly considering
the potential impact of methodological limitations on the validity
of the results. Although randomization procedures were generally
well conducted, major sources of bias were related to deviations
from intended interventions, outcome measurement, and selec-
tive reporting, which may compromise internal validity. These
findings highlight the need for future mHealth research to
strengthen intervention fidelity and adopt standardized and
well-validated outcome measures, including objective adherence
metrics and appropriate blinding [92]. Furthermore, strict adher-
ence to transparent outcome reporting and preregistration stan-
dards is essential to enhance the credibility and reproducibility of
study results in research on cardiovascular medication adherence
[93]. Systematic attention to the RoB 2 domains will promote
higher methodological standards and stronger evidence for
mHealth interventions in cardiovascular medication adherence.

Regarding publication bias, Egger’s regression test did not indi-
cate significant publication bias. This finding suggests that the
pooled estimates are unlikely to be substantially influenced by re-
porting bias.

This systematic review and meta-analysis had several limita-
tions. First, although only RCTs were included, some were pilot
trials with relatively small sample sizes, which may have led to im-
precise effect estimates. Second, medication adherence is inher-
ently difficult to measure objectively as a primary outcome. The
included studies employed a wide range of medication adherence
tools, many of which relied on self-reports, potentially increasing
the risk of bias compared with more objective outcomes. This het-
erogeneity in outcome measurements also limited the number of

studies eligible for certain subgroup analyses. Finally, limitations
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related to the review process should be acknowledged, consider-
ing that only English-language publications were included and a
limited number of databases were searched. This restriction may
have introduced potential selection bias and limited the compre-
hensiveness of the included studies.

Despite these limitations, this review has several notable
strengths. All included studies were RCTs, which is the strongest
design for evaluating intervention effectiveness because random-
ization reduces bias and strengthens causal inference. Further-
more, this review focused on a clearly defined outcome, medica-
tion adherence, thereby enhancing the interpretability of the
findings. Repeated consensus discussions among four reviewers
strengthened the rigor of the risk of bias assessment and enhanced
the consistency and credibility of the evaluations. Furthermore,
the subgroup analyses provided comprehensive information re-
garding intervention type, duration, and outcome measurement

tools.

Conclusion

This systematic review synthesized evidence from 52 studies
and found that mHealth interventions are effective in improving
medication adherence in patients with CVD. The findings sup-
port the potential role of mHealth technology in improving medi-
cation adherence. mHealth education programs to improve medi-
cation adherence could be effective in patients with CVD.
Furthermore, the findings indicate that healthcare professionals,
including staff nurses and nurse practitioners, should adopt more
standardized measurement tools, such as the HBCS or MMAS,
and complement self-report measures with objective indicators
when feasible.

Despite these promising findings, the evidence base remains
heterogeneous, underscoring the need for continued high-quality
systematic reviews and well-designed trials. Future research
should prioritize rigorous study designs and explore emerging
technologies, including artificial intelligence and virtual reali-
ty-based mHealth interventions, to enhance medication adher-

ence among patients with CVD.
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Purpose: This study aimed to examine the mediating effects of perceived organizational support and
coping strategies on the relationship between job stress and professional quality of life among nurse
managers working in tertiary and general hospitals.
Methods: The participants were 299 nurse managers employed at tertiary and general hospitals located
in Seoul and Gyeonggi Province. Data on job stress, perceived organizational support, coping strategies,
and professional quality of life were collected using an online self-report questionnaire between June
28, 2024, and May 31, 2025. The collected data were analyzed using IBM SPSS Statistics ver. 27.0 and
the PROCESS Macro ver. 4.0.
Results: Job stress was identified as a significant predictor of professional quality of life among nurse
managers. Perceived organizational support and active coping demonstrated significant mediating
effects on compassion satisfaction. Active coping showed a significant mediating effect on burnout,
whereas perceived organizational support mediated secondary traumatic stress. Passive coping did not
demonstrate a significant mediating effect on any of the three subdomains of professional quality of life.
Conclusion: Job stress is closely associated with compassion satisfaction, and this relationship is partial-
ly mediated by perceived organizational support and active coping. Accordingly, targeted interventions
are required to reduce job stress, strengthen organizational support, and enhance coping competencies
among nurse managers. Furthermore, reinforcing institutional- and policy-level support is essential to
mitigate secondary traumatic stress and to ensure the sustainability of nurse managers' professional
roles.
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Figure 1. Mediating effects of perceived organizational support and coping in the relationship between job stress and professional quality of life.
(A-C) Conceptual framework of the mediating model. (D-F) Statistical model of the mediating effect. (A, D) Compassion satisfaction; (B, E)
Burnout; (C, F) Secondary traumatic stress. AC, active coping; BO, burnout; , total effect; ¢, direct effect; CS, compassion satisfaction; JS, job stress;
PC, passive coping; POS, perceived organizational support; STS, secondary traumatic stress. *p<.05. **p<.001.

168

https://www.jkan.or.kr



USR] HEE] 42| Zofl et ZEIX| QAL TR 20| 071 Z 2t

ISR S5 127, S TS 10 ek of
oA HQst B = 26670|oH, oF 10%] €HES 11 st
of % 3008L RO HERAS ANSHOH, ofSus Eb
F4uso] e g e 152 A 20959) A2E 24
o Fgatsict.

3. gaET

JEAEH AL Chang S26]0] et 2y HRAEA =
A=+t =3 (Korean Occupational Stress Scale-Short Form)S
Ag3tol Z4aIsiEt o AL & 24) £ 7] sheigele

%&%(% D), 4RARHERY), JABAZEG
=), RAAAEER), BARAEGED), A
SRR :v"*éﬂ Ak 7 232 43 Likert {=(1: A9
7] Qo4 ol TYehE SHE, FHEFL ekslo]
Mo} 84S ARAEYA RS} S AL jgt 2 T
9] Cronbach’s a= 7t ©A] 82931, £ AFolAL= .830]9ich.

A
Ql4]2 Eisenberger 5[19]0] 7|3t HE=E 7|§Io =2,
Woo 5(27]9] AollA 72Fo = Wk, 4, Bt B8 A
Skelth. o] ke & 7RO E A= SloH, ZF #3253 Likert
HE(H: A8 194 Grh-54: vl 1PhE 2=, 4
2242 2AAYA4 A7 RS AL oujFh B £
Cronbach’s ax= 7R3 GA] 95911, Woo 5{27]9] AFoA= .83,

& Aol A 9230t

3) Ql

]

Al

I'ﬂ_°

l“ﬁ Ve

l;q

4
e

4) THR A

2942 Lazarus®t Folkman [20]0] 783 AE#A o2
212 = (The Way Of Stress Coping Checklist)E 7|¥FC.2, Kim¥}t
Lee [28]7} ¥t W Q Q1 ELA-S B3] =45t =3L= Park [29]0] A+
AT =78 A8elGEt o] mE 43 QAEA B4 9, A
3|4 AT ALt A=A WA CIA S A, ATA AR o
AR FEEY, 7 5k F I 6534 T 2470 = A= I
ZF B30 44 Likert A5 (174: A§ 2122 Q44 uj 1))
2 2450, Wo7} QS o ATAS o ol At A

https://www.jkan.or.kr

< 9julgit}y, & 19 Cronbach's a= 7Jd ©A] 70090,

Park [29]9] A LollA= 4| 81, S QQ1E R B4 24 thH .62,

APl AR A .69, A FA tiA 79, AE AR 843

t}. ® 519] Cronbach’s o= 4] 8291, 2237 dix= 82(F
Al F4 dHA 76, AH81H AR 2T HA 78), 254 HA = 7508
A %4 A 66, 274 Al .72)%rk

A2 Stamm [10]0] 7Est ProQOL ver. 5 (https://
progol.org/)E 7|9to2 Kim¥} Lee [30]7} HQF & =743t =415
ARSI o] B F 30RFCE, FAVFH10ER), 2K (107
D), o2 A 2AEH 210D Al 7H] st dGo R A
o] 9lom, Stamm [10]& HEZ] 4ro] AL ZAA JY(ZT=)
T} FA AL, o]A; e AEHA) R EE AR
Mo 2 AAstgon, Al 714] 8191812 A= o 484 14
NIdE s g ZH7ke Egxo g BASE AL Hsl9T) o]

ol 2 AFtollAE HEA 49 Ao Al 7H] sHe1a’lE FHA o
TESto] FE ARESHL, 7 ShelaclE HEo] S&RS
sl BA3i9ict. 7 B9 59 Likert AL A8 197 9
th53: A9 AR} T1FTHE SAHgon, RARRe deks
o A4E ARSI M7t 2208 TS, &4, oF o
1 AEdA S3o] 22 AL oJulgit). B E79] Cronbach's al=

o} 3 ~EH A 81013

58 A%

t

7 FA] SR 88, A7 .75,
o, B oA TS 89, A% 75, o]} QA AEH A
829t}

4. Xt

X| HFEH
THoH

B o] AE4L 20244 69 28YRE 20254 5¥€ 3147t

A R 9 A7 A9 ABFEIAT ST 2Rk 1
BelAE PO HIEIS AT AT B 1
ol Wi 388 Wasio] o2 W, Aol AHOE At
3 SRl B4 vAA) e oA Fof A7EA, g, B
A7k ERE QhiET eoe) A WAE ATt AT Mol
AHOR ALHOR o|RolHou], A Ao Hhat U
F25] $A% F 59 P20 A= ALolT B2 SHo] 53t

E5 shgirk, HFHOR F 30099) EUelArt 244 Holste
op], BF gl oF 2080] £aH e

£ A7t FEdetn 4ouy PATAAAALY Hole
%] QtHMIRB 20240628-001). 9

169


https://progol.org/
https://progol.org/

ETE UA% B MR oM AL B} AHg B e
8otk AT oIS Ushe A7t AT Eol A2 s,
AN BAAA E o] AL B AT, 2y 2L vl
2] Hhek 8-S Shiston, ¢ Holo] Aye nis]
Sloh sk gk A9 AAEA Folg FHT 4 glom, Falshe]
S ojugt Rolo s MASHA S-S WAISk AARR S
o ool Folat A9u Frjust MES SAsklw, AT Helo]
dhet gelz Lelol gn TES A FAE AT Tl 4
M AZHE SA AT SHE AR v BAS 9 &
Sjel 4ES o) e ARE ShEsielo] RASL, ATA o W
o] B7h5SES Belsteln. B £ dvolA SUE ARt AT
o] Baolt 278 TEL FAsH0], A7 F2 F 39 oo
27 RS WA 02 97 A L 713 ol golet,

& o

in=y

6. X224 Uit

Z

&, B REAXE ol&5to] A A et &
ol w2 AZ] 49 Ao] HolE FA5H| o FHIEE t-test,
one-way analysis of variance, Mann-Whitney U tests A A|5I%]
om, M4 7ROl Ao 7t = A Scheffé testE 712 st
At il ae] A5t HES o At J=g A6,
A W4 7F A= Pearson’s correlation coefficientS ©0]-85
o] HESIGInh m7las E40 A EPHs 1 thea AT A
713 ol 55 HAskaL, A BAS B9l AR AAES ¥
7yttt ARAEH AT HiEA] 440] Ao v|A= FFolA 23]
2| 4147} A HrA] o] w7} & ¥k= Hayes [31]2] PROCESS macro
Model 45 #-g-5to] EA5t30oH, TP a7to] {o4dS AF5}]
18l 95% AlZ] 7ol A 10,0003] FEAEY(bootstrap)s <= s}
At

Ay

-

AT IR Bt AF2 48.04%120, 504 o]/de] 1187
(39.5%) 0% 718 @t o142 29278(97.7%)°191 3L, 71 &A=
25978(86.6%)°12{tt. Fa7t Sl WA= 1837(61.2%), AAF ©]
g A= 25678(85.6%)°1 ATt 718 AFEEeg el 173
B(57.9%)°19 08, THFA = ARPgEol 159%(53.2%)01 10

1
75 A4UL 25-3010] 90%(30.1%), TelA AHL 5-1040] 937

2

170

(BL1%)C =2 7P wottt. Bl HSAF 4= 20-40%50] 1407
(46.8%)01910m, FHA A7 FH= HEo| 158 (52.9%) 2= 7}
Z wolth, S LEAIZ 41-504|7F0] 1457(48.5%) 0.2 R
cH(Table 1).

kY] ety EAo) w2 AE7] 4k9] A Xpo| & BAT At
THNES 28 FH(Z=-3.29, p=.001), T FF(t=2.39,
=.018), 3H2(t=-3.54, p<.001), 7+5 4 (F=5.56, p=.001), L=}
2(F=3.46, p=.017), 334 A7 e(F=10.76, p<.001)°] wet
OJgh Aol & BTt FAWEL 7| &, 17} = A% 44t ol
, P59 209 o)}, A AL E 502 1A% e
2|2 A FolotA| A UrEbylth A% A7 (F=6.49, p=.002), 2
= AH(Z=-3.90, p<.001), 1 §F(t=-2.36, p=.019), &+
(t=2.34, p=.020), ZF-FA(F=6.34, p=.002), 75 7 <(F=6.67,
p<.001), TE|AF A=Z(F=3.61, p=.014), Z3=A 7A7Je(F=22.80,
p<.001), 9 LRAITHF=4.25, p=.015)°] w2z} Fo5t Xjo]& B
Fom, 504 wgk, v]E, Furt Qs A, ST EAT B, A
" }Eoluf B4 A9l AL 115 Y 309 vlvh, 334 AGA)
HE UBOR QAR A9, 1 TRAIZI0] 51AZF oAl -0
A AR 0] EOkTh o|X} A AEHAE AE(t=-2.66,
p=.008), TLEEA(F=4.05, p=.018), T2 A7 A E(F=5.29,
p=.006)0l| wtet F-ojt Xfol& Byl om, o, drt e IEAL, F
T A7 E HEOE Qlagt ApollA] e AEHA SF0]

—r—v—
S015}7] £ ATHTable 1)

s
M

>

ox o ot

2. THARI] RIRAEA, ZEIK|UOIA, (A U M

stol 1 yE

£ AFollA W] FH 7HE AES 23k = -0.629]
A1 0.28, HxE —0.270|4 1.799] M= Uebgt}. o] Kline [32]
o AAIgt 7151 Qo] Aozt 3 nlvk, HEo] Azt 7 nvte g
873 7S SEot9i

AL AREAEH A o= 478 7o) B 2.28+0.3270]%)
om, AR AU M4 53 vhol Bt 2.88+0.73% 0 e
ok 437 tiA e 47 ol Bat 3.01+0.5680]9 1L, A
=24 A A4 B 2.5240.3780]91ch ARZ] 4Ho] A9 519
890 Wi FeE 53 o FATEL 3.68+0.607, A%
2.50+0.494, o]z} YA AEY AL 2.64+0.63H 02 LFEFGTH
(Table 2).
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Table 1. Differences in professional quality of life according to participants’ general characteristics (N=299)

Professional quality of life

Characteristic n (%) or mean+SD Compassion satisfaction Burnout Secondary traumatic stress
Mean+SD torF(Z) p Mean+SD torF(Z) p MeantSD torF(Z) »p

Age (yr) 2.79 .063 6.49 .002 0.14 .870
<45 77 (25.7) 3.59+0.72 2.85+0.64" a>b  2.63+0.65
45-49 104 (34.8) 3.61+£0.53 2.79+0.47° 2.66%0.68
>50 118 (39.5) 3.77+0.58 2.60+0.47° 2.68%0.61
Mean+SD 47.98+5.06

Gender -1.03” 303 0717 481 -2.66” .008
Men 7 (2.3) 3.47+0.51 2.87+0.69 2.06+0.52
Women 292 (97.7) 3.6710.61 2.73%£0.53 2.68+0.64

Marital status -3.29  .001 -390 <.001 112 263
Unmarried 40 (13.4) 3.38+0.61 3.03+£0.57 2.77+0.57
Married 259 (86.6) 3.71+0.59 2.68+0.51 2.65%0.65

Religion 2.39 .018 -2.36 .019 0.45 .653
Yes 183 (61.2) 3.73+0.59 2.67£0.54 2.67%0.64
No 116 (38.8) 3.56+0.61 2.82+0.50 2.64+0.65

Education level -3.54 <.001 2.34 .020 -0.22  .828
Bachelor's or below 43 (14.4) 3.37+0.69 2.90+0.50 2.64+0.63
Master's or above 256 (85.6) 3.72+0.58 2.70+0.53 2.66+0.64

Hospital type -1.10 273 1.74 083 147 142
General hospital 126 (42.1) 3.62+0.63 2.79+0.51 2.73+0.64
Tertiary hospital 173 (57.9) 3.70+0.59 2.68+0.54 2.62+0.64

Working unit 2.79 .063 6.34 .002 4.05 .018
General ward 159 (53.2) 3.61+0.61 2.80+0.52° a>b 2.75+0.64° a>b
Specialized unit 83 (27.8) 3.69+0.64 2.74+0.54° 2.6110.67%
Outpatient/others 57 (19.0) 3.82+0.51 2.51+0.48" 2.49+0.58°

Nursing experience (yr) 5.56 .001 6.67 <.001 0.24  .871
<20 53 (17.7) 3.40+0.84° a>b 2.90+0.67° a>b 2.61+0.65
20-25 86 (28.8) 3.69+0.49° 2.79+0.52° 2.70+0.65
25-30 90 (30.1) 3.67+0.56™ 2.74+0.41%° 2.68%0.61
230 70 (23.4) 3.84+0.51° 2.51+0.50° 2.64+0.68

Managerial experience (yr) 3.46 017 3.61 014 0.22  .880
<2 46 (15.4) 3.51+0.75° 2.84+0.61° 2.64+0.61
2-5 78 (26.1) 3.55+0.65 2.84+0.51° 2.71£0.68
5-10 93 (31.1) 3.74+0.53° 2.70+0.51° 2.65%0.64
210 82 (27.4) 3.78+0.52° 2.60+0.49° 2.63+0.64

No. of staff nurses supervised 0.36 .701 0.27 .762 025  .780
<20 89 (29.8) 3.67+0.60 2.69+0.52 2.62+0.63
20-40 140 (46.8) 3.64+0.61 2.74£0.52 2.68%0.65
240 70 (23.4) 3.7210.61 2.74%0.56 2.67%0.64

Subjective health status 10.76  <.001 22.80 <.001 529  .006
Good 91 (30.4) 3.87+0.50° a>b>c  2.49+0.47° a>b>c  2.50+0.67° a>b
Moderate 158 (52.9) 3.6310.59" 2.76£0.49" 2.69+0.61%
Poor 50 (16.7) 3.41+0.72¢ 3.06+0.56° 2.85+0.64°

Working hours (hr/wk) 0.71 493 425 015 1.57 .21
<40 105 (35.1) 3.71+0.62 2.63+0.50" a>b 2.59+0.67
41-50 145 (48.5) 3.67+0.56 2.75+0.54™ 2.67%0.60
>51 49 (16.4) 3.58+0.71 2.89+0.52° 2.79+0.70

Specialized units included intensive care units, operating rooms, emergency departments, central supply rooms, post-anesthesia care units, delivery
rooms, and neonatal units.

SD, standard deviation.

+b<By Scheffé test. "By Mann-Whitney U test.
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Table 2. Levels of job stress, perceived organizational support, coping strategies, and professional quality of life (N=299)

Variable Range Mean+SD Min-Max Skewness Kurtosis
Job stress 1-4 2.28+0.32 1.42-3.25 0.28 0.31
Perceived organizational support 1-5 2.88+0.73 1.00-4.43 -0.41 -0.27
Active coping 1-4 3.01+0.56 1.83-3.92 -0.14 0.27
Passive coping 1-4 2.52+0.37 1.00-3.50 -0.46 1.04
Compassion satisfaction 1-5 3.68+0.60 1.00-4.90 -0.62 1.79
Burnout =8 2.50+0.49 1.30-4.20 0.12 -0.26
Secondary traumatic stress 1-5 2.64+0.63 1.00-4.30 -0.02 -0.23

SD, standard deviation.

p<.001), A=A A (r=-.18, p<.002), 37 T=(r=-.48, p<.001)
woroH, £7A(r=.51, p<.001)3} o]} QA AEH A(r=.17,
p=.003)= =EUTh E 2HALRJA 0] 5255 A52 diA
(r=.13, p=.026), 23 HA(r=.13, p=.031), F7TZ(r=.48,
P<001)2 #9431, £7(r=-.33, p<.001) 2ttt G412 734
52 A E wol AHFLSE 274 thA(r=.30, p<.001)2} F7+
THE(r=.40, p<.001)2 =9roH £F(r=-.23, p<.001) S},
S 254 QA E gol ARSESE ZUATE(r=13, p=.021)7} °|
2} A AEH A(r=.28, p<.001)= =9kch HEZ] 4k9] A 59
891 2t FANAE TATH0] 2245 A-(r=-.55, p<.001)
2o, axlo] 2245 o)} 9P AEHA(r=.56, p<.001)=
=9}tH(Table 3).

4. XS] RRAEYATL HMEX] 42 ROl O|X= SSAIM

ZE|X|HQIA & A Q] OH7H 2}

AFEAE A7 AEA] 49 Ao plA] = JFolA A X AJAA
I &A1) w7l aakE Sk 918 Hayes [31]19] PROCESS
Macro Model 42 283t 8 o5 ufj 7] 2§ (parallel multiple me-
diator model) £4-& AT}, TRIT: 404 {235k Afol&
HRl HeEs BAHSE Zoleleltt 2AE 3 Hde AERL
1} =S 7F FA5H (tolerance)= 0.50-0.96 2.2 0.10 ©]Alo]
, BAM A2 Sx(variance inflation factor [VIF]):= 1.04-2.02 ¥
% 10 vRkC 2 YEhy ta3A4d9] A7 gle e R &
Sttt ESH Durbin-Watson 778gk2 1.76-2.11=2 20] -3}
2] A7 18 EAE e A0 = FRIFATH33]

A A3}, ARAEY AV FAE nX = AP 8= SAE
OISt THB=-.25, p<.001). E3F A A UNA T} H=4 of
S AR BAHCE [ofste], A RAEHATL o]
= W2 AN AR S vA = =7t gl

9itk(Figure 1D). HEAEHAL 217 Y14)(B=-62, p<.001)T}
S

40 Q@
o R

£ o
R il

v

B2 o
D TR
o do -
(¢]

_|

M2 A (B=-.18, p<.0e] Te AdaTt EALoR Folst
dou, 234 gAols EAHCZ §9)51 LTHP=-.03,
p=.596). 2 A QN4 (B=.29, p<.001)T B2 A (B=.32,

172

Pp<.001)= FREEC] it a7t SAHOE o1l om,
254 g3 = TAHCOE F-9otA] LUTHP<.01, p=.904). T 3
FIl= EAF 0 7 801519 0 1 (B=-0.44; 95% confidence interval
[CI], -0.61 to —0.27), 2 A YI4](B=-0.33; 95% CI, -0.49 to
-0.19)7 H=7& gix o] ujrfET(B=-0.11; 95% CI, -0.20 to
-0.03)= BAKCRE Footatt. BHH, A=A A 9] w7t
EAZ 07 §oJ51A] 9IQIHB<0.01; 95% CI, -0.01 to 0.02) (Table
4).

ARAE AT} 20| WA= AY BT BAZHSE {95191
THpB=.45, p<.001). EZF H=4 h A& B3 PR BAH R
froloto], ARAEH AT A4 A 2 Axlo] Ao =
FFE vA = A=27F L= dck(Figure 1E). ARAEHAE 24
A AR (B=-.62, p<.001)1} H=4 thA(B=-.18, p<.01)°] Nzt 2]
HEHW7 AR E FIsilou, 454 Aol SAXCE &
O3] AAUTHP=-.03, p=.596). LA XU 4xlof| et 215
B BARCE ROSHA] QFRkAL(B=-.05, p=.466), Z=2] HiA
= AFaW} SAH SR FSHHTHB=-.19, p<.001). ¥, &=
A A= 270l et A¥ANF AL LR F5tATH(p=.15,
p<.010). & 7P avk= BA42 02 GoI51A] 99Fo LK (B=0.09; 95%
CI, -0.03 to 0.22), =2 219} uj7} &3HB=0.05; 95% CI, 0.01
to 0.11)= EA48 0.2 995} HTable 4).

ARAE AT} 0|3} /g AEFH A A= AHAR= BA
Ao FOJ5ITHp=.32, p<.001). T3+ A A LRIAS B3 1
AI7F FAROE fosto], ARAEH AT 2 AR ARJAAE w7
2 o|R} QA AEH AN THH o2 P v|R|= HEIF E1I
=l 9thFigure 1F). AHEAEH A= 2 X A4 (B=-.62, p<.001)
I A4 Y& (B=-.18, p<.01)°] thet AP a7}t FAHOE {9
ohloy, A4 dAds SAHORE {5t &drh(B=-.03,
Pp=.596). RAA YA (B=-.24, p<.001)T} £=H hH(B=-.27,
P<.001):= o]} /g AEH A gt AHEI7}F BA KO {9
st A4 A9 Agad= BAXORE FoobA] ottt
(B=-.02, p=711). T THHEI= FAZCE FO531.0H(B=-0.30;
95% CI, -0.51 to —0.11), ZZ|=x]gIo12]9] uj7}ZzHB=-0.29; 95% CI,
-0.49 to -0.11)= EAF 0 2 G253 ti(Table 4).
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Table 3. Correlations among the variables (N=299)

Perceived organizational Active Passive Compassion Secondary
Variable Job stress support coping coping satisfaction Burnout traumatic stress
r (p) r (p) r (p) r (p) r(p) r (p) r (p)
Job stress 1
Perceived organizational ~ -.62 (<.001) 1
support
Active coping -.18 (.002) .13 (.026) 1
Passive coping -.03 (.600) .13 (.031) 30 (<.001) 1
Compassion satisfaction -.48 (<.001) .48 (<.001) 40 (<.001) .13 (.021) 1
Burnout .51 (<.001) -.33 (<.001) .23 (<.001) .07 (.232) -.55 (<.001) 1
Secondary traumatic stress .17 (.003) .07 (.232) 03 (.569) .28 (<.001)  -.04 (.445) .56 (<.001) 1
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Table 4. Effects of job stress on compassion satisfaction, burnout, and secondary traumatic stress: the mediating effects of perceived organizational

support and coping (N=299)

Variable Pathways B SE  BootSE t p 95% Cl Boot CI F(p) R?
Compassion satisfaction
Total effect X—=Y1 -0.91 0.10 -48 -9.51 <001 -1.10to -0.72
X—M1 -1.44 0N -62 -13.50 <.001 -1.65t0-1.23 182.14 (<.001) .38
X—M2 -0.20 0.06 -18 -3.1 .010 -0.33 to -0.07 9.67 (.010) .03
X—M3 -0.04 0.07 -03 -0.53 596 -0.17 to 0.10 0.28 (.596)
M1—Y1 0.23 0.05 .29 4.87 <.001 0.14 t0 0.33 45.59 (<.001) .38
M2—Y1 0.53 0.08 32 6.46 <.001 0.37 to 0.69
M3—Y1 0.01 0.08 <.01 0.12 904 -0.16t00.14
Direct effect X—=Y1 -0.47 0.1 -25 -426 <001 -0.69to-0.26
Total indirect effect -0.44 0.09 -0.61 to -0.27
Indirect 1 X—=M1—Y1 -0.33 0.08 -0.49 to -0.19
Indirect 2 X—>M2—Y1 -0.1 0.04 -0.20 to -0.03
Indirect 3 X—>M3—Y1 <0.01 0.01 -0.01 to 0.02
Burnout
Total effect X—>Y2 0.79 0.08 .51 10.11  <.001 0.63 to 0.94
X—=M1 -1.44 0.1 -62 -13.50 <001 -1.65to-1.23 182.14 (<.001) .38
X—M2 -0.20 0.06 -18 -3.1 .010 -0.33 to -0.07 9.67 (.010) .03
X—M3 -0.04 0.07 -03 -053 .596 -0.17t00.10 0.28 (.596)
M1—Y2 -0.03 0.04 -05 -0.73 .466 -0.11to 0.05 30.84 (<.001) .30
M2—Y2 -0.26  0.07 -19 -3.62 <.001 -0.40to-0.12
M3—Y2 019  0.07 15 2.81 .010 0.06t00.33
Direct effect X—Y2 0.70  0.10 45 7.12 <.001 0.51 to 0.89
Total indirect effect 0.09 0.07 -0.03 to 0.22
Indirect 1 X—M1—=Y2 0.04 0.06 -0.07 to 0.16
Indirect 2 X—=M2—Y2 0.05 0.03 0.01 to 0.11
Indirect 3 X—M3—Y2 -0.01 0.02 -0.03 to 0.02
Secondary traumatic stress
Total effect X—=Y3 0.34 0.1 A7 3.01 .010  0.12 to 0.57
X—=M1 -1.44 0.1 -62 -13.50 <001 -1.65to0o-1.23 182.14 (<.001) .38
X—>M2 -0.20 0.06 -18 -3.1 .010 -0.33 to -0.07 9.67 (.010) .03
X—>M3 -0.04 0.07 -03 -0.53 596 -0.17 to 0.10 0.28 (.596)
M1—Y3 -0.20 0.06 -24 -344 <001 -0.32to-0.09 12.75 (<.001) 15
M2—Y3 -0.04 0.10 -02 -037 711 -0.24t00.16
M3—Y3 -0.46 0.10 -27 -474 <001 -0.64to-0.27
Direct effect X—=Y3 0.64 0.14 32 4.66 <.001 0.37 to 0.92
Total indirect effect -0.30 0.10 -0.51 to -0.11
Indirect 1 X—=M1—Y3 -0.29 0.10 -0.49 to -0.11
Indirect 2 X—M2—Y3 0.01 0.02 -0.04 to 0.06
Indirect 3 X—M3—Y3 -0.02 0.04 -0.09 to 0.06

Control variables: Compassion satisfaction: marital status, religion, education level, nursing experience, managerial experience, subjective health
status; Burnout: age, marital status, religion, education level, working unit, nursing experience, managerial experience, subjective health status, working

hours; Secondary traumatic stress: working unit, subjective health statu

S.

Boot CI, bootstrapped confidence interval; Boot SE, bootstrapped standard error; CI, confidence interval; M1, perceived organizational support; M2,
active coping; M3, passive coping; R? coeflicient of determination; SE, standard error; X, job stress; Y1, compassion satisfaction; Y2, burnout; Y3,

secondary traumatic stress.
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Development and evaluation of

a health education program to
enhance middle school students’
climate adaptation competencies: a
nonequivalent control group pretest-
posttest study in Korea

Jiyu Hyun, Ju Hee Kim

College of Nursing Science, Kyung Hee University, Seoul, South Korea

Purpose: This study aimed to develop and evaluate the Climate and Health Action Mitigation Program
(CHAMP), a health education intervention designed to enhance middle school students’ competencies
for practicing climate adaptation behaviors in response to the health impacts of climate change.
Methods: A quasi-experimental pretest-posttest nonequivalent control group design was employed.
Data were collected from October to December 2024. A total of 3rd-year middle school students; 9th
grade equivalent, aged 14-15 students were assigned to either an experimental group that received
the CHAMP intervention or a control group that received conventional health education. The CHAMP
curriculum comprised six sessions developed using the ADDIE (Analysis, Design, Development, Imple-
mentation, and Evaluation) instructional design model and was aligned with the 2022 revised national
health curriculum and the instructional hours stipulated in the School Health Act. Climate adaptation
competency and its seven subdomains—climate-change knowledge, climate sensitivity, reflective think-
ing, integrative thinking, communication skills, decision-making ability, and willingness to act—were
assessed before and after the intervention.

Results: Compared with the control group, the experimental group demonstrated statistically significant
improvements (p<.01) in overall climate adaptation competency as well as in all seven subdomains.
The largest improvements were observed in willingness to act, climate sensitivity, and climate-change
knowledge. The CHAMP intervention was associated with meaningful improvements in students' cli-
mate adaptation competencies, encompassing cognitive, behavioral, and attitudinal domains.
Conclusion: These findings support the feasibility and educational value of integrating climate-health
content into the national curriculum. Future research should examine the scalability of CHAMP and
evaluate its long-term sustainability and effects across diverse educational settings.

Keywords: Climate change; Climate change adaptation; Health education; School nursing; Students
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Figure 1. Flowchart of the research design. CHAMP, Climate and
Health Action Mitigation Program; C, control group (pretest);
C,, control group (posttest); E,, experimental group (pretest); E,
experimental group (posttest).
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Lesson Topic

Learning content

Time (min) Teaching and learning methods

1 Understanding the concept and impacts of
climate change

® To understand the concept of climate change 45
and its impacts.

Lecture-based learning

® To analyze case examples of damages caused

by climate change.

2 Exploring the relationship between the cli- @ To identify the health impacts of the climate 45 Lecture-based learning
mate crisis and health crisis.
3 Exploring the relationship between the cli- @ To connect the phenomena and causes of the 45 Discussion-based learning

mate crisis and health

climate crisis and discuss individual and social

measures to address it.

4 Exploring health advocacy activities for a
sustainable society
crisis.

® To examine international agreements and do- 45
mestic/global policies related to the climate

Project-based learning

® To explore individual health advocacy prac-
tices that can be implemented in daily life.

5 Practicing health advocacy activities fora @ To plan and present campaign ideas for 45 Project-based learning
sustainable society health advocacy activities.
6 Practicing health advocacy activities fora  ® To plan and present campaign ideas for 45 Project-based learning

sustainable society

health advocacy activities.

CHAMP, Climate and Health Action Mitigation Program.
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=235 Ao = 3HolE] Y E}(Table 2). T3 F514ael 71?@% A
g 770 519 R4S B 24, 7|3l A, s
g, 584 AL, 9AaESE, AAER S
TE EHRE t-FAHOoE BASH 2T} BE oA FJt 7 Zfo]
7} EAR O R Qol5lA] QkrHp>.05) (Table 2). o]= 2 Aof|A
AT Gah BAe 235170 Ad3 A SdAo] SREQSS
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Jat)

omgie.
2. 7|8X2 AHARS I3 HANSTZ M| FNHZ

M P9 AT, 42 5S4 ES
T EAHOE GSPY £UTH=479, p<.001). HHF-L Wit
20.567 Z7Fg v 22 2,818 SVl tH(Table 3).

3191 9 B71E AT 7 BAHE B AT et 2k

2714 1G9 A%, AUl 7150 B A4 g5 wske
2 2ET B4 408 9951 ETHt=3.60, p<.001) (Table 3).
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Table 2. Homogeneity test of general characteristics and dependent variables between groups (N=128)

Characteristic Exp. (n=64) Con. (n=64) X ort p
Sex
Male 28 (43.8) 27 (42.2) 0.03 .858
Female 36 (56.3) 37 (57.8)
Climate-adaptation practice competency 118.23+£18.99 124.72+21.49 -1.81 .073
Climate-change knowledge 17.27+2.51 18.14+2.92 -1.82 .071
Climate sensitivity 17.2243.29 18.39+4.05 -1.80 .075
Reflective thinking 16.84+3.52 17.97+£3.70 -1.76 .080
Integrative thinking 15.98+3.97 16.72+3.99 -1.04 299
Communication skills 16.20+£3.34 17.42+4.13 -1.84 .069
Decision-making ability 17.41+3.48 18.05+3.66 -1.02 312
Willingness to act 17.31+3.53 18.03+3.99 -1.08 .282

Values are presented as number (%) or mean+tstandard deviation unless otherwise stated.

Con., control group; Exp., experimental group.

Table 3. Comparison of posttest—pretest change scores in climate adaptation practice competency and its subcomponents (N=128)

Variable Pretest Posttest Posttest-pretest t p

Climate-adaptation practice competency 4.79 <.001
Exp. (n=64) 118.23+£18.99 138.80+18.33 20.56+23.87
Con. (n=64) 124.72+21.49 127.53+£20.04 2.81£17.58

Climate-change knowledge 3.60 <.001
Exp. (n=64) 17.27+2.51 20.66+3.10 3.39+3.78
Con. (n=64) 18.14+2.92 19.47+3.22 1.33+2.59

Climate sensitivity 3.40 .001
Exp. (n=64) 17.22+3.29 19.95+3.16 2.73+4.64
Con. (n=64) 18.3914.05 18.70+3.21 0.31£3.31

Reflective thinking 3.80 <.001
Exp. (n=64) 16.84+3.52 19.73+3.18 2.8914.26
Con. (n=64) 17.97+3.70 18.16+3.49 0.19+3.77

Integrative thinking 3.43 .001
Exp. (n=64) 15.98+3.97 19.59+3.37 3.61+£5.00
Con. (n=64) 16.72+3.99 17.67+3.39 0.95+3.66

Communication skills 4.43 <.001
Exp. (n=64) 16.20+3.34 19.22+3.01 3.02+4.27
Con. (n=64) 17.42+4.13 17.20+3.90 -0.22+3.99

Decision-making ability 2.94 .004
Exp. (n=64) 17.41+£3.48 19.88+3.04 2.47+4.06
Con. (n=64) 18.05+3.66 18.53+3.41 0.48+3.55

Willingness to act 4.18 <.001
Exp. (n=64) 17.31£3.53 19.77£2.92 2.45+3.81
Con. (n=64) 18.03+3.99 17.80£3.90 -0.23+3.45

Values are presented as mean+standard deviation unless otherwise stated.
Con., control group; Exp., experimental group.

2o]7} A 0 7 8-0]519]th(1t=3.396, p=.001) (Table 3).

F7Hd 3. AARAY, AEeE A5 AES APl B
2.897], R4 0.19% F7ksto] A 3F Zol7F AR &
9J5}91tH(t=3.80, p<.001) (Table 3).

F7Md 4. A2, F9A AL A e ol datollA
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B 3.617, thRolA 0.957 S7Fsto] A 1t {21t 2po) 7k Lt
EFdTH(t=3.43, p=.001) (Table 3).

B 5. 43T, LSS G B4 Mok AgEol

EESEE 2 EE

G-9J51A] 39kth(t=4.43, p<.001) (Table 3).
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2.45% 713 ¥, SREolA L 0239 FHasto] 7 A 7t Aol
7t BAH R F-J5FATHt=4.18, p<.001) (Table 3).
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Nursing management competencies
among nurses in national specialized
hospitals in Korea: a mixed-methods
study

Jiyoung Choi'’, Jee-In Hwang'?

'Department of Healthcare Management, Graduate School of Public Policy & Civic Engage-
ment Kyung Hee University, Seoul, South Korea
College of Nursing Science, Kyung Hee University, Seoul, South Korea

Purpose: This study aimed to examine nursing management competencies among nurses working in
national specialized hospitals, to identify competency development needs and influencing factors, and
to provide foundational data for the development of educational and competency-enhancement pro-
grams.

Methods: A mixed-methods design was employed. Quantitative data were collected via an online sur-
vey of 162 nurses from five national specialized hospitals from January 10 to February 10, 2025, and
qualitative data were obtained through in-depth interviews with 20 participants from March 7 to April
16, 2025. Quantitative data were analyzed using descriptive statistics, independent t-tests, analysis of
variance, importance-performance analysis, the Borich Needs Assessment, the Locus for Focus model,
and multiple regression analysis. Qualitative data were analyzed using content analysis with ATLAS.ti.
Results: The mean performance score for nursing management competencies was 3.56+0.71 on
a 5-point scale. Customer orientation received the highest score (4.03+0.78), whereas business and
marketing received the lowest score (2.92+1.03). Across needs-assessment models, leadership, nursing
ethics and law, quality improvement, and standard development consistently emerged as high-priority
areas. In multiple regression analysis, the nursing work environment was the only factor significantly
associated with nursing management competency performance (3 =.33, p<.001). Qualitative content
analysis corroborated these findings and identified three facilitator themes and three barrier themes.
Conclusion: Nursing management competency performance among nurses in national specialized hos-
pitals was associated with the nursing work environment, including organizational conditions. These
findings underscore the importance of organizational support and suggest that competency-based edu-
cation should be redesigned to prioritize high-need competency areas. This study provides a foundation
for developing educational interventions and programs to enhance nursing management capacity.

Keywords: Needs assessment; Nurses; Nursing care; Professional competence; Working conditions
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Table 1. Differences in nursing management competency performance according to general characteristics (N=162)

o Performance
Characteristic n (%) MeanSD )
Mean+SD torF(p)
Gender .68 (.496)
Women 130 (80.2) 3.58+0.72
Men 32(19.8) 3.49+0.68
Age (yr) 39.56+8.14 10.07 (<.001)'*
<39 89 (55.0) 3.38+0.68
40-49 47 (29.0) 3.67+0.63
250 26 (16.0) 4.02+0.69
Education level 14.03 (<.001)"**
Diploma 13 (8.0) 3.11+0.51
Bachelor's 104 (64.2) 3.44+0.70
>Master's 45 (27.8) 3.98+0.59
Marital status -3.51 (<.001)
Unmarried 58 (35.8) 3.31+0.74
Married 104 (64.2) 3.71+0.65
Clinical experience (yr) 15.73+8.09 9.02 (<.001)"**
<15 86 (53.1) 3.35+£0.70
15-<20 38 (23.5) 3.65%0.60
20-<25 15 (9.3) 3.73£0.67
225 23 (14.1) 4.12£0.58
Current hospital career (yr) 8.5148.30 10.64” (<.001)'<**
<10 116 (71.6) 3.40£0.65
10-<15 15 (9.3) 3.92+0.88
15-<20 10 (6.2) 3.79£0.37
220 21 (13.0) 4.14£0.59
Work department 3.80 (.024)'
Ward 109 (67.3) 3.46+0.72
Outpatient clinic 16 (9.9) 3.71+0.56
Others 37 (22.8) 3.81£0.66
Work schedule -5.20 (<.001)
Shift work 95 (58.6) 3.34+0.67
Non-shift work 67 (41.4) 3.88+0.64
Position 10.96 (<.001)"**
Staff nurse 126 (77.8) 3.43+0.68
Charge nurse 10 (6.2) 4.02+0.69
>Head nurse 26 (16.0) 4.02+0.56
Research experience 3.71 (<.001)
Yes 57 (35.2) 3.83+0.61
No 105 (64.8) 3.42+0.71
Education on nursing management competency 3.99 (<.001)
Yes 90 (55.6) 3.75%0.66
No 72 (44.4) 3.33£0.69

1,2,3,4 in the last column represent the subgroup order (from the first to the last) for each variable in the post-hoc analysis.

SD, standard deviation.
“By Scheffé test. "By Welch test.

= S YeERAT(Table 2).

Dselosy aTE BAS 9ot thRE t 4 YA, BE I
oA FLES FYE T Aol BAHOR R2I5teTHp<.001).
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Table 2. Analysis of importance, performance, and needs of nursing management competencies (N=162)

. No. of Mean+SD . IPA Borich needs Priority
Variable . Paired t ——— LF
items Importance Performance (quadrant) Score Rank competency
Planning process
1. Vision building 2 3.91+0.76  3.26+£0.97 12.16" 1l 257  (13) LH
2. Planning 3 4.15+0.70  3.45+0.81 11.62" 1 2.89 (8) LH
3. Analysis 4 4.13+0.65 3.55+0.83 10.30" \% 238 (17) LL
4. Budget & fiscal management 3 3.90+0.86 3.01+£1.03 11.30* 1 345 (3) LH
5. Decision-making 3 4.21+0.77 3.6910.82 10.24" | 222 (24) HL
6. Business & marketing 2 3.57+1.00 2.92+1.03  9.96" 11 234 (19) LH
Sub-total 4.01+£0.65 3.35%+0.75
Organizing process
7. Organization management 4 4.15+0.70  3.53+0.84 10.73" Il 257 (14) HL
8. Innovation & change management 3 4.10£0.69 3.47+0.87 11.22* 1 256 (15) LH
Sub-total 4.13+0.65 3.51+0.80
Human resources management process
9. Staffing management 5  4.11+0.70 3.33+0.95 11.75* 1] 324 (4 LH
10. Human resources development & staff education 7 4.14+0.66  3.49+0.83 12.30" 1 270  (10) LH
Sub-total 4.13+0.63  3.42+0.82
Directing process
11. Leadership 4 4.15+0.76  3.40+0.96 10.86" Il 3.1 (6) HH 2
12. Professionalism 4 4.08+0.73  3.21+0.95 12.54* 1 354 (1) LH
13. Nursing ethics & law 4 4.15+0.72 3.53+0.88 11.11* Il 260 (12) HH 2
14. Communication & interpersonal relationships 7 4.28+0.69 3.75%0.79 10.47* | 227 (22) HL
15. Cooperation & mediation 4 4.35+0.70 3.70+0.89 10.81* | 283  (9) HH
16. Motivation 2 4.21+£0.75  3.74+0.91 8.92* | 1.99  (27) HL
17. Problem-solving 4 4.42+0.64 3.95+0.74 9.50* | 2.09 (25) HL
18. Conflict management 2 4.25+0.74 3.72+0.88  9.20* I 226 (23) HL
19. Negotiation 2 3.93+0.93 3.27+£1.13 10.98" 1l 2.60 (1) LH
20. Customer orientation 4  44610.68 4.03£t0.78 10.06* I 1.90 (28) HL
21. Self-management 5  4.16+0.66 3.59+0.80 10.41* I 236 (18) HL
Sub-total 4.24+0.61  3.64%0.74
Control process
22. Quality improvement 3 4.19+0.82 3.48+0.96 10.48* Il 294 (7) HH ?
23. Development of nursing standard 3 430+0.73 3.49+0.99 11.13* Il 347 (2) HH 3
24. Nursing practice 7 4341067 3.81+0.85 10.00* I 231 (200 HL
25. Resource management 2 438+0.68 4.00+0.85  7.27* | 1.68 (29) HL
26. Patient safety & infection management 6 4.43+0.61 3.91+0.82 10.72* | 230  (21) HL
27. Information management 6 4.03+0.71 3.43+0.86 12.35* 11 244 (16) LL
28. Accreditation preparation 2 435+0.78 3.87+0.92  6.85* I 208 (26) HL
29. Performance management 6 4.10+£0.76  3.31£1.10  11.25* 1l 323 (5 LH
Sub-total 4.25+0.59 3.63%0.76
Total 113 4.19+£0.57  3.56+0.71

Quadrant I: high importance/high performance; Quadrant II: high importance/low performance; Quadrant Ill: low importance/low performance;
Quadrant IV: low importance/high performance.

HH, high discrepancy/high importance; HL, high discrepancy/low importance; IPA, importance performance analysis; LF, locus for focus; LH, low dis-
crepancy/high importance; LL, low discrepancy/low importance; SD, standard deviation.

*p<.001. *Priority competency items.

S

Mol AR, T RIS, oAt - A, AXALT A 7} A A1AHE) 23|Itk Figure 1). o]4to] ] 74x] BAAw}
0" Qwr}&qton LF ReoAL uj4l, 7t5.gd - ¥, & £ A 23, 2 uE Y 87k HeAd &9 9% 2ud,
2, A, AT RENT Aol FRETF £ FPEt Alo] Zteed] - ¥, AT, 1S HEFNAE =2 E Qrk(Table 2).
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4) e Y0 FES 0= 20 15719 st 2, 9hs| . Q1S 3712] A, 10719 A=, 2671
rod Gl FAF v A= 8R1E motsly] Qo +P=E F 9] st 2 EAE|QtH(Table 4).
EH,E sto] S ARAE AT SEHsREE IHEE
Ao A FoJgt Aol & HRl dutd EA} Tt RS 25519l 1) ZtS &2 HO| X9
o oldf] SYRs 5 2EAH, ofe, 2REA, Z5FH, A9, 1 (1) A1 g5 224 A9 S35t e 7o} 715k 9
SAF FRYAE, B9 T WF o] o= TSR *3
Asrlar, A5 d Y A2 oA S A =2 A FrolR=2 el o] Aol /i1 A|&AQl ok it
BEA=95, 1=82)2 Hoj BAolH Rolstart, g B 249 AAHA 28 Ao HY o oS FAHkT A4
(tolerance)= .17-.830.& .10 o]A}o]g] -EJP%‘ Q1 X (variance ot A2 THSAY] 9T olsiE Egotal HEA FAGT} T
inflation factor [VIF])= 1.20-5.82% X% 10 o|3}&2 Ueh} of& A2 A9 Q14E sk b 7]ofotg o, Hdlsl= 2l &
T4 EAlE ol FHoE g5t flgt 7\P7]7H‘:1J§ olojxlt}. £3] £2o] A5
T3 AEA i e RS i R P 5(B=.33, = 1S 7|39} ShEA, AE7te] mjuu 9 fun| - Frgof| A
p<.001)°] oot FF& vHoH, BP9 g2 30.2%= 5 oA e wEs }L tﬂ %93t 7|dto g 28319l
202 9|5l HrH(F=8.73, p<.001) (Table 3).
ofstelolA AE 154 3G A - BEHY 2L WSt
2. AN A 7] WZol-- F o et ¥ %i A gkl AAE A Zota- &
A glolgE Bl GA)A TE HuAE L0HER].” (Partici-
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T} m2Ee. o] & 2UR9L 3o 24, 670 AgE T Wl Held SFAAL SRne I BAE 18
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wl ™ y B
4.25 o @ i3] ] i § 5 70 &
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§ 400 =] EE 60 '
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: ) B g% ELEI
E 25 50 ] sl
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Performance Importance

Figure 1. Importance—performance analysis and the locus for focus model of nursing managerial competencies. (A) Importance—performance
analysis of nursing managerial competencies. (B) The locus for focus model of nursing managerial competencies.

Table 3. Factors influencing the performance of nursing management competencies (N=162)

Variable Category B SE B t p

Education level >Master's (ref: bachelor's & diploma) 0.18 0.15 12 1.19 .236
Marital status Married (ref: unmarried) 0.15 0.1 .10 1.33 .184
Clinical experience (yr) 0.00 0.01 .03 0.29 772
Work department Outpatient clinic & others (ref: ward) -0.29 0.19 -20 -1.56 120
Work schedule Non-shift work (ref: shift work) 0.43 0.23 .30 1.89 .060
Position >Charge nurse (ref: staff nurse) -0.13 0.18 -.08 -0.73 465
Research experience No (ref: yes) -0.13 012 -09 -1.05 .295
Education on nursing management competency No (ref: yes) -0.14 0.10 -10 -1.35 179
Nursing environment 0.41 0.10 33 4.27 <001

R?=.34, adjusted R?=.30, F=8.73, p<.001, Durbin-Watson=1.53.
Ref, reference; SE, standard error.
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Appendix 1. Comparison of nursing management competency measurement tools

Nursing management process

Competencies (no. of items)

Original version

Revised version

Planning

Organizing

Human resources management

Directing

Controlling

Total

Vision building (3)

Planning (3)

Analysis (4)

Budget & fiscal management (4)
Decision-making (3)

Business & marketing (4)
Organization management (6)
Innovation & change management (5)
Staffing management (8)

Human resources development & staff education (8)
Leadership (5)

Professionalism (4)

Nursing ethics & law (5)
Communication & interpersonal relationships (10)
Community relationships (2)
Cooperation & mediation (5)
Motivation (2)

Problem-solving (5)

Conflict management (2)

Negotiation (3)

Customer orientation (4)
Self-management (5)

Quality improvement (3)
Development of nursing standard (3)
Nursing practice (7)

Resource management (3)

Patient safety & infection management (6)
Information management (7)
Accreditation preparation (3)
Performance management (6)

30 competencies (138)

Vision building (2)

Planning (3)

Analysis (4)

Budget & fiscal management (3)
Decision-making (3)

Business & marketing (2)

Organization management (4)

Innovation & change management (3)
Staffing management (5)

Human resources development & staff education (7)
Leadership (4)

Professionalism (4)

Nursing ethics & law (4)

Communication & interpersonal relationships (7)
Cooperation & mediation (4)

Motivation (2)

Problem-solving (4)

Conflict management (2)

Negotiation (2)

Customer orientation (4)
Self-management (5)

Quality improvement (3)

Development of nursing standard (3)
Nursing practice (7)

Resource management (2)

Patient safety & infection management (6)
Information management (6)
Accreditation preparation (2)

Performance management (6)

29 competencies (113)

The original version of nursing management competencies was derived from Kang and Kim [8] (2017).
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Nurse retention discourse in YouTube
comments: a structural topic modeling
analysis

Taewha Lee, JooHyun Lee

Mo-Im Kim Nursing Research Institute, College of Nursing, Yonsei University, Seoul, South
Korea

Purpose: This study analyzed public discourse on nurse retention through YouTube comments post-
ed between 2018 and 2024 to examine how retention issues are collectively framed in online public
spheres, thereby extending individual-level retention research to societal-level discourse analysis.
Methods: Comments were collected from 226 YouTube videos uploaded between January 2015 and
December 2024, identified using search terms that combined “nurse” with retention-related keywords.
After duplicates and comments posted outside the study period were removed, 32,399 comments were
analyzed using structural topic modeling with year and number of likes as covariates. Topic correlation
network analysis with community detection was used to identify discourse coalitions.

Results: Fourteen substantive topics and one noninterpretive topic emerged, spanning individual coping
strategies, organizational workplace issues, and systemic policy structures. "International nursing migra-
tion and career pathways" (12.8%) and “Disputes regarding the scope of practice among professionals”
(11.4%) were the most prevalent topics. Temporal analysis revealed discourse shifts consistent with
focusing events theory: COVID-19 (coronavirus disease 2019) activated structural critique frames while
suppressing career mobility discourse; the 2022 Nursing Law followed an issue-attention cycle pattern;
and the 2024 medical school quota expansion embedded retention discourse within broader healthcare
policy debates. Network analysis identified two discourse communities, professional identity and struc-
tural exploitation, with international migration serving as a bridging frame across both.

Conclusion: Public discourse framed nurse retention as a systemic and structural issue rather than as an
expression of individual professional rejection. These collective framing patterns complement traditional
survey-based research and may inform policy design by identifying which frames achieve public reso-
nance and where discourse fragmentation may challenge policy implementation.

Keywords: Natural language processing; Nurses; Social media; Unsupervised machine learning;
Workforce

7191 o] B4t ob, 1459 A, g Rulo] FYH S ncks 2L FUIG AP
A7E SO Lol QoM (EAY 509 5L o) AFHow A NEABL A8


https://creativecommons.org/licenses/by-nd/4.0
https://creativecommons.org/licenses/by-nd/4.0
http://orcid.org/0000-0003-2568-3074
http://orcid.org/0009-0000-3451-7444

SEH 2 U ZSA T HE £

£ g ARSI} v R 2], S GA] 71511
%ﬂ 20194 o]F 75T ASFHALS T 700
SHAAT]. T2 olefe FFe) Aol BTk
Ate] £ A 8 o2 Eo] 25%0] E5tal 31 Qtof] 4 At
o] Z3}H[4], 2035 71A] 56UJ wo] 74547} o As| Bz Ho]

L A=l 715 0l8 BEXo| oy ZFo|u X&o] }1‘4_ 97
9] ToA HESNOF & EAIUZ AARITHS]. 2158018 B 24

£ A1 A= o5 vt 52 e dE J—P?ﬂo]] 9Jo] A7 7+EA}

o] A gurh 75At0] A2 Ao L4191 Folof sirka BA
o 2 3048 yEshcto
giEntel 219 olF Amo] Bt FT M AT BT 49 o

ol G AU, Y AL 18, 28 4F, o U Foi
2 22|54 So] 7hmAb A2 oJwo] Gagh 928 2lo|Frkd.
3, A9, ey, A3, e, 9718 25 5 A9
52 A AF olmo] YRS vl Fo. :
A7HR T PAo] HERAF EE 270 RS o2 3 WA ol
i 52 &0l ZtaAte] A2 oo L wA= AAA - 24
2 g0 gt o]shE XA o]2f3h AFE TEa At 7191
A2 ot o)y omg FEE A2d 74 Ados FeiH, 2
zte] o 2091} ATHE FE5H= o) 7]odshart

a0l A ARl B 27 $20] WSS FA0E 3 7R
ATFEL ZhsAe] o] B BARA ofFA FHHL, YA
AgolA ol e Yepfol, PN L SSsh=Ad of
3t ol24 A AlFshs ul A7 Qo AERARE AAL |
2 ol aglol it guAtel e Hstua —fax} rrg
7} BAZ o9 Leflo|w(framing)shil 724 Q1S Treksh=x|
ZARS ¢ glok. A2 JIE R A AF 2AF B 01&1 7&@ A
Q19] AT dhS ASA o g FASHAT, 0|52 A AAE &
2 FAolA ogA A oulz AeEHT A G207 A4y
A5 As7]ols w5 Ytk

35 HEOI IMALRE H 7heR AaolA ARElE oo
s A og st =45t siA E ou|AIAlR, 7l oA
o vk o] obd M maolw FH oz FHRCHI0). o)
A melogolgt B olso] A ZWg HeHog Rlsio] 2
A9 ol M)A, SAusko] st B4 A4S 2251 9n
%%Mxéé DETH1L o]23t 35 HE2 574 olewt 34 &A
2 s IS s, AXA 2o digt ARle] AAAH
A WehdTH12). & A2 FEARE ofy e} o] A A &A} 9l H SR},
02 H70)2908 5 715S 9Ro4 vietEi Ao #ee n
o, FF HEO2A 1A o] ofPA] EolEEAS o]
sfota Ao Alzte] BAISH B2, Et o FHSIRE BARA A

g
d

l—J

obo] ArHgS SRIT 4 glon], B Aol B4 Hao] 34 =
o PN A FEe 2k HAS 49T 4 Ut

% g AL drollt dERe AEdos THHE Aag
ArstE, B4 )47k 34 Gol o] S4B B9 wolsn
QUe7t, olwl meglo] AAsIe, ojwl me|glo] 3 FIHS A5

https://www.jkan.or.kr

sHe7ke BAjgi ol
A} o] Al 02
;{]1:10 E]_EL_ 7_]0]]:]_'

£ k8t AQlo] 9 HLH=rE 7 obd
ofE BAlZ T JETb ek e
AT o3t JAEA Mol
0] o] 9 AMo| YT} o] AYH ZAuto g AR A
o] oz} s EAP A0 ofgA mefoly sliuto] wet 4
X2 A et A T—Q—é | b7 dgelcis), of
S0}, 5Us 745 A REAYoletE Fi9le] A He BA
mefoly) @ A9 A 7H<g4 Aol okte 3, ‘PR B
4 A meoly | 49 AA 520 JAhse] et ot
A g3t 42 24 WAUZL olsfshe o B
Zjol[14], A9l E 27 52| AToIA s ol of
274 39 2 5 Uk /129 A2 A7 9 wiheryol o)
719 9 24 20 oSa9S FHsAThE, B ATE A
FA7E BH 0 of A TAHR, ofw meglo] 44 L Y
Sshorb e B 45 é‘%’: | SetoA A8 PPl gE
S

rﬂ%
i

L rﬂ
+

il

&= ‘—401 %% 5 E}"@ gaoA 3
A& E(YouTube)t o)A &
0] Jo-83 eYst HAER QT 420 7S ALAE H

ojm[15], & M|, O HZ, A oIz} FAlof o]FoiA=
T8 229l s Auiistgltt. Ay Aol wad fRE
of 488 AAH 248n|tlo] £A40] sHIFA o], A-EAEH
B4, 74 deS AEg S glod, 9Zo) oF 80%7t ARk 4
A3} 972 olsfiske l Tgol U= A= HERHTHIG,17]. 2
ATe ol fRE HEE 1Y By e SH5ke =7

7 ohd £ ol thet AAH BE FHS WS Aola B
T 2] WA, 54 AHS TH BRORA of8A 1Y
o]l = ASH=A HAIst A S,

B QA7) BRE Q7 529 o7 BEE ?ﬂ%}% g0l of
et 34 GeolA kA0 A2 A7} of@ mefo]
o ELAE BHSE R, U BYE0] obd B ERE
of Tt WEEAL Adsloich. the BE BAL BYA g
2 ¥ 4 glouk, BBl golat AgA B, LelE, 4T
48 e Defejol s BAe] golok Wl BFS Ashe
2= 8], W, ] 491 FEHR A 2 el
T YBLAE FE 2AS G A0 w+—s— EEEECR
21 gl selol 243 4 9]
2. A4 Fol7k FAlo] ojolx: %

>N

Hoishe B30l HFHE B0l A 44 oo ol B4e]
JFL vIATHe FA o)zt QIrH20l. A4 WS RE F
2 g2 YAE SH0RR1), 44 TR A5YAE e

.
sh, 7k5AL AL DYE AR ol7h ohlet BAITe] BA
ol 9 AL AT BHE AZHo] k. Pl o]
wEw 2AAES YAAYT FA Ao, Aol Ud A
B2AE 34 A ABATIE A7 E IR, o] TFY
207



O[EHS} - O]

N

59 3 W ohje}, BA|2 Aolo] dat WEA SHae A7gstn
oo ¥ Holglel HE we|9e BAsts AL Aot
of Tt AP Holshe BEA 71312 FEFH). E oli-F

7] ol22 B4 ol¢ro] g 52 Balo] BA| A BAOIA
2 H)g Q4 5 Paste, e ol4a A

HeS Helrkar Argeteh24]. lﬂi ol T2

[¢]

=] T QY E SR FT F8 ARIE ol2fRt olE4
A Zo] z}%—g ESIASS o] 2020% =

oy 18
[o

2

oft

oo
)

i
ﬂl{ﬂ

g:I‘
M
9,

oA 7t3 1ol A
ZFAISFeFATH25]. 2022 7+
H% ATHAE %ﬂ%& w9
5193.09[26], 2024 oJest Yk
%_1}0]] 3} =L Zakslo] HAQ]
@’*39}0]'01‘:]- [27]. O]aa}

:|o

O;

ok
IO -,

1o o g
ctfn i
ol o

=¥ AR Al=e

i
>
(o)
o?ri

g
4 sl 540 ot
2

il
2}
1
N
)
i)
°l
=)
=
ﬂl‘
3

o, Z_”T’“ Oq%LoﬂﬁE 7]’\?

1o
>%
il
L
LJ
BT
)~
E
O flo

o] ANZE B
Ao i 2] ol ol 1. 1
gAE AR U A FAS BAsks A6 £4 S50

%
(et HoleNe B8l FA) vIFe] HakE H T 5 U 24
POR0, A I BT L) LADS), 201
o olEdlae] @A BAB0] 5 TRt SAE BA AT B
gE9ieh

Ju

olo] & QA7 P2A EY 2ERE o|glo] Leiel FYY B
AEO) 75} AT BT A2 AAH 0 BAs)e] mrt A
491 ol 2kEAL A BEo] oA olslAo] that A
A2 AZIA Bk, o2 B} A 2HH $7] i
W 2 A ATE ABE S0 S, Y BA B
Bz urx* o Selgih. & 38 HEo et 724
2% Q7oA eEigE ANY 4Ea
w}ﬂoﬂ £ BE Wse 2oy
iiata oliﬂ va&% Azt

o

0o

RIS )
L

r_,,
—‘*.lEL

& AT A 1093t 23R 39 ERE AXE RES

o 2kt Ao e BE FES AAH R Bastol, 75AL A
2 FA7E o @A meflo]d B QA WAl FAIS APEsha, Az
o] 50| we 4] v%0] Wsjel F4 7 ATVAS Flshs T
A2 Aolct.

9] FAHS BRE Thet 2o A, 724 B B
o 754k A GO Fa FAE AlEa SA, A7t

o,
b i
OFH s}

W2 A A SRS R4 B ske Basc AR, A4 A
B VESIT B4 ARUE AL Fof A% 92 ol A A
2 02 FA50] olgA 45 A2slo] glor] 519 1§ JA
7] gelgt

e

1. 177

£ A7 gAE vloldn 724 £Y 592 o]gsle] 715
1 5940 ANE 929 F2 o], 74
9 A7bo] W2 A9 MEAIE BASH: A4 B4 deltt,

2. Xtz

.9.
>~
%l
|

20159 19 192E 202449 129 31U7HA] aa}o
HEl2el fEuo] 42 © Soao] AN %

2SS B BN AN 99 1
R L PUCLE SR oq;m
52 3] =9, AEstgon, o)
AT SISt g 5 xﬁzl
Ao} gk QAFBolRE A}wm
ek 2t ol olsfol 1k

~£ ru
o J‘w’ﬂzﬁ.:
5
“
rO

_(31:4

P
Hr_ﬁl

n\i i

J::FU

::‘.

)
of i,
o

0

o >
[
o,
S
“ﬁ

ETRN)

r
o l-gll‘
s Z ks

=)

% g,

EoRrS

=
o
ol
=
>
bt
oll

2 fe
£ oy
ol
i
2,
rN
Hu
Zi
=)
oL
o T

o 9 o X
o5

=2

o
A
N
N
L3
)
SRS
w2

31_5,
_T_
olr
T
o
I
s
rOll
£

o
ne

15, WA A

Ao 1 {BMP SRS

M 1o

é

N

ool oxt

o 2 ox
o
1o
9
HE
r, ©
1o
i)
il
(o]
L
N
_O|L
rr

1o
R
oo

2 2 1o oft
u

rO‘I 9
(&

s
E
oL
i
J

o

rlr m
W
1ot
S,
ﬁol-,
—|-'
o,
rir
e
e,
—LJ

oA }) AND (

wg dotel AFHoE ()
3% OR ) & 44

OR AF2] OR ©]Z] OR ZHZ] OR o]gF OR
oz gyt

EHo| AAE 2o =S oslo] 9EH o7 mz
(YouTube Research Program)°] 5-5o5fo] f-FH Ho|& API v39]
AtE &S o7 w2 &, ol & I (https://www.py-
thon.org/)9] google-api-python-client H7| x| & A&olc] ZE
WAl o2 gigyt gt dlolE(594d AXY, AF AXY, HE £
obe %, 9 ID)S G SAlskelrh. et A4 AaA o) g8
= fIote] = T8 HAZ AgolGlen, AMANE EE2H T
2857119] 5-FAHVideos identified from YouTube (n=285)]9] A&
I E2E2 AEst] S5 AXE F40=20) € TTAE FAIZ 5

https://www.jkan.or.kr


https://www.python.org/
https://www.python.org/

30
4m
i
ped
fup
S
N
Il
>
=
il
on
i
I
1z

A 9An=1) R 7152 vlZet Bt B3] gl $4n=38)
% 59712 ASIBHALE. o] FoIA 20179 ol ol AAE 47| 3
401 2 ASig0] 2018 0} 4 Bl 2P, A7

Ayo] = 2267 FGArol|A[Video screened (n=226)] Z 33,246712] A
28 359 o1 [Comments extracted from screened videos
(n=33,246)], AG7|7+E Hlolv= Ha 560712 5 7iAlE W=

287712 A 9)ska[Duplicates (n=287)] % 32,3997 RIS B4
St THComments included in analysis (n=32,399)]. %94 A4
T AE @ 92 272 20254 109 2295 20254 119 1447}
A sesiolon] Ausd 9 EHTAL Figure 19] A5,

3. AI2EN

£9] HIZ HolZ Y T, BAS Bl 24 & 4

goltt. +4g Ao 5749k B4R, BT NS AAY

A g EAZ 71202 PAS ST Jo4 BT 22
1 7

£ Okt P4 £4 7]‘3 %%6}2‘;4[31] KoNLPy©j| 4] A5}
Bj& B47] F Okti= 248 HEA AHIAQ1 EQE(E X)9] 9
ES BA5P] 9l AdE 0F 44 OP%°1 BA7|Z Axo], &
Z, e o] 5o 4 o] olsth= Aol ATH31I.

ZZ23 PARE HIE 408 Folste] BYst oJu|E A1 YA
gt #7]7F B 2olyt ool frolo] ARdE ARgste] #ESStAL,
AEA gu)7t Qe E‘r°1 a&mﬁ A17gste] AT /IH
o4 &3] 2ol £ Lo ol= A st on, thA
017k gl 2l %OM Fole AHE FASHITE E HI%
olut 84, B4 IHPAE = AE)E LR A= AR
(&4 79 = dAlIstglt dold] w7t E5e 49 A

Fl

Searching/screening video and comments

Videos identified from YouTube

Videos excluded:
* Duplicates (n=20)

(n=285)
!

Video

Video screened (n=226)

}

Comments extracted from screened
videos (n=33,246)

+ Out of topic (n=1)
* No comments (n=38)

Comments excluded:

A\ 4

}

Comment ]—[

Comments included in analysis
(n=32,399)

_[

« Out of the study period (n=560)
* Duplicates (n=287)

Data analysis

Pre-processing:

» Extract morphemes
» Set synonyms dictionary
» Set and remove stop words

* Remove numbers, special characters, white spaces

Topic modeling
» Set number of topics (K)

« Topic trend by year
* Topic network and community

« Structural topic modeling with covariates

Figure 1. Flowchart of data collection and analytical process.
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Figure 2. Topic quality and proportion. Topic 1: junk topic; Topic 2: disputes regarding the scope of practice among professionals; Topic 3: debate
surrounding enactment of Nursing Law; Topic 4: professional identity confusion and unmet expected reward; Topic 5: healthcare payment system
and workforce issues; Topic 6: government-medical community conflict over medical school policy; Topic 7: COVID-19 impact and professional
sacrifice; Topic 8: female nurses’ career interruptions and work-family conflict; Topic 9: Korean healthcare system and privatization; Topic 10:
hospital nurses’ patient care workload; Topic 11: physician care ethics and responsibilities; Topic 12: international nursing migration and career
pathways; Topic 13: inadequate compensation for professional workload; Topic 14: career transferability and development pathways; Topic 15:
normalized exploitation and work-life imbalance. Semantic coherence increases to the right (x-axis), and exclusivity increases upward (y-axis).
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Table 1. Topics and top words identified through structural topic modeling

Topic  Proportion (%)

Top words (high probability)

Subject

Junk topic

Physician, nurse, nursing assistant, stake(2/_1%), personality, nurse Disputes regarding the scope of practice among pro-

fessionals

Nursing law, problem, compensation, law, opposition, improvement, Debate surrounding enactment of Nursing Law

Money, profanity, situation, responsibility, opportunity, ability, water, Professional identity confusion and unmet expected

reward

Hospital, general hospital, license, professor, cost, health insurance, Healthcare payment system and workforce issues

Government, president, increase, medical school, fault, quota, policy, Government-medical community conflict over medical

school policy
COVID-19 impact and professional sacrifice

Nursing, self, job, workforce, reality, continue, understand, environ- Female nurses' career interruptions and work-family

conflict

Medical, Korea, system, healthcare, quality, level, overseas, manage- Korean healthcare system and privatization

Overseas, nurse, video, cheer, hardship, employment, mind, resigna- International nursing migration and career pathways

Work, wage, clinical, new graduate, vacation, company, comparison, Inadequate compensation for professional workload

Career transferability and development pathways

1 7.2 Strike, group, unions, resignation letter, trash, news, slave, name,
representation, soup

2 1.4
association, qualification, ignore, chaos, skill

3 7.9
treatment, operation, enactment, order

4 3.2
army, CPR, nightingale

5 6.6
cancel, fees, local area, medical specialist

6 8.8
countermeasures, crisis, politics

7 7.2 Human, self, life, resignation, healthcare professional, COVID-19,
mental, society, behavior, sacrifice

8 6.2
ment, woman, workplace

9 7.0
ment, accident, education

10 5.3 Nurse, ward, night, medication, meal, emergency, one day, hospital, Hospital nurses' patient care workload
ICU, alone

n 4.7 Patient, number, cure, site, fees, respect, head nurse, assign, family, Physician care ethics and responsibilities
oath

12 12.8
tion, leaving, university

13 5.1
difference, intensity, burden

14 3.6 Career, specialty, support, recognition, house, industry, clinical,
friend, recruitment, job change

15 3.0

Time, duty, study, child, shift, empathy, reason, effort, mother, basic Normalized exploitation and work-life imbalance

COVID-19, coronavirus disease 2019; CPR, cardiopulmonary resuscitation; ICU, intensive care unit.
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Figure 3. Trends in topic prevalence over time (2018-2024).
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Experiences of nurses working

as physician assistants under the
expanded scope-of-practice policy
following the 2024 resignation of
medical residents in South Korea: a
phenomenological study

Tae Yeong Yang', Myung Jin Jang? NaHyun Lee?

'Department of Nursing, College of Nursing, Dongguk University-WISE, Gyeongju, South
Korea

*Regional Trauma Center, Gachon University Gil Medical Center, Incheon, South Korea
*Department of Nursing, Kangbuk Samsung Hospital, Seoul, South Korea

Purpose: This study aimed to explore the lived experiences of clinical support nurses under the expanded
scope-of-practice policy implemented after the mass resignation of medical residents in Korea in 2024.
In Korea, these nurses are often referred to as physician assistant (PA) nurses, although they differ from
licensed physician assistants or nurse practitioners in the United States. The study sought to understand
how the policy was perceived, implemented, and interpreted by nurses who played a key role in main-
taining clinical services during a healthcare workforce crisis.

Methods: A qualitative phenomenological design based on Colaizzi's method was used. Fourteen clini-
cal support nurses from a tertiary hospital in Seoul participated in in-depth, semi-structured interviews
conducted between August and December 2025. The interviews were transcribed verbatim and analyzed
through iterative reading, extraction of significant statements, formulation of meanings, and thematic
integration. Trustworthiness was established using the criteria of credibility, dependability, transferabil-
ity, and confirmability.

Results: Four essential themes were identified: (1) multifaceted perceptions of the 98-item expanded
scope-of-practice policy; (2) gaps in the current education system and demands for structured training;
(3) ambivalent experiences during policy implementation; and (4) conditional acceptance of the policy's
sustainability and calls for improvement. Participants reported increased professional recognition and
autonomy while also experiencing ambiguity in role boundaries, concerns about legal accountability,
and emotional burden related to insufficient preparation and protection.

Conclusion: The expanded scope-of-practice policy both strengthens professional competence and cre-
ates role instability among clinical support nurses. Its sustainable implementation requires clear legal
protection, standardized education and certification systems, appropriate compensation, and the active
involvement of frontline nurses in policy development.

Keywords: Health workforce; Nurses; Physician assistants; Professional role; Scope of practice
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Table 1. Examples of semi-structured interview questions

Domain Example main question

Example probing question

Initial perceptions of the policy Please tell me about your first encounter with the 98-
item expanded scope-of-practice policy after the med-

ical residents’ resignation in 2024.

Experience of policy implemen- How did you experience the implementation of the ex-
panded scope-of-practice policy in clinical practice?
Memorable episodes related to Please describe a specific situation or episode related to
the expanded tasks that stands out to you.
Meaning-making and emotion- What did these experiences mean to you personally and

tation in practice
expanded tasks
al responses

Role change and professional
identity

professionally?

clinical support nurse?

How did performing the expanded tasks influence your
perception of your role or professional identity as a

What were your initial thoughts or feelings when you
first learned about the policy?

In what ways, if any, did your work change after the pol-
icy was introduced?

What happened in that situation, and how did you re-
spond?

What emotions did you experience, such as burden, anx-
iety, relief, or a sense of achievement, and why?

Were there moments when you felt your role was either
more recognized or more ambiguous than before?

Responsibility, role boundaries, What concerns or difficulties did you experience regard- Can you recall a situation in which the boundaries of

and patient safety

ing responsibility, legal protection, role boundaries, or

your responsibility felt unclear?

patient safety while performing the expanded tasks?

Education and support needs

ed tasks safely?

What kinds of education, training, or institutional sup-
port did you think were needed to perform the expand-

What kind of preparation would have helped you feel
more confident or better supported?

Sustainability and improvement In your view, what conditions are necessary for this poli- What should be improved at the institutional or policy

of the policy

cy to operate safely and sustainably in the future?

level?
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Table 2. General characteristics of the participants

No. Age (yr) Gender Education level Physician assistant experience (mo) Total nursing experience (mo)
1 32 Men Bachelor's degree 16 84
2 28 Men Bachelor's degree 16 43
3 35 Women Master's degree 24 120
4 31 Women Bachelor's degree 54 102
5 32 Women Bachelor's degree 18 102
6 32 Men Master's degree 60 91
7 32 Women Bachelor's degree 12 108
8 35 Women Bachelor's degree 26 13
9 35 Men Bachelor's degree 108 120
10 33 Men Bachelor's degree 26 92
n 36 Men Bachelor's degree 96 132
12 39 Women Bachelor's degree 20 120
13 35 Women Master's degree 19 126
14 34 Women Master's degree 54 74

Table 3. Themes and subthemes of physician assistants’ experiences under the expanded scope-of-practice policy

Emergent themes

Subthemes

Multifaceted perceptions of the 98-item scope-of-practice policy

Gaps in the current education system and calls for structured training

Ambivalent experiences in the process of policy implementation

Conditional acceptance of the policy’s sustainability and calls for im-
provement

1. Relief over the formalization of previously informal duties

2. Concerns arising from insufficient information, inclusion of other pro-
fessions' tasks, and ambiquity in policy items

1. Limitations and problems of the current education system

2. Specific needs and recommendations for structured education

1. Recognizing professional competence and role identity through ex-
panded role performance

2. |dentity instability and anxiety about responsibility boundaries in the
"gray zone"

1. Institutional protection and compensation systems for safe practice

2. Calls for policy improvement through participation in policy processes
and professional autonomy
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Lived experiences of correctional
officers in treating drug offenders:
a hermeneutic phenomenological
approach

Hyun-Ok Jung

College of Nursing, Kyungpook National University, Daegu, South Korea

Purpose: This study explored the lived experiences of correctional officers working with individuals
convicted of drug offenses.

Methods: Data were collected through individual in-depth interviews and observations with 10 cor-
rectional officers who had experience working with individuals convicted of drug offenses. Data were
collected from September 15 to November 2, 2025, and analyzed using van Manen's hermeneutic phe-
nomenological approach to identify essential themes.

Results: The themes were interpreted within four existential grounds: body, space, other, and time. The
lived body was experienced as a body of blurred judgment and growing powerlessness, a body of height-
ened alertness and preparedness, and a body that closes itself off for self-preservation. The lived space
was experienced as a space in which recovery stagnation and potential coexist, a space in which drug
proliferation and interdiction collide, and a space in which correctional responsibility and avoidance
conflict. The lived other was experienced as a relationship oscillating between hope and resignation and
as a relationship characterized by withheld trust and sustained vigilance. The lived time was experienced
as a transition from fulfillment to vigilance, a time of recognizing the power of addiction and issuing
warnings, a transition from punishment to recovery, and a time of cycles and growth.

Conclusion: This study shows that working with individuals convicted of drug offenses is not merely
the execution of regulation and control, but an existential practice of care in which correctional officers
continually attune themselves to sensing risk, negotiating relationships, and sustaining the possibility
of recovery.

Keywords: Correctional facilities personnel; Criminals; lllicit drugs; Qualitative research
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Table 1. Essential themes of the correctional officers in treating drug offenders

Dimension Themes Subthemes
Lived body  Body of blurred judgment and growing powerlessness Body of blurred moral judgment and numbness
Body of powerlessness before uncontrollability
Body of heightened alertness and preparedness Body of detecting psychotropic drug concealment
Body of responding to sudden crises
Body of closing for self-preservation Body of hardening from burnout

Body of disconnection through defense
Lived space  Space of coexisting recovery stagnation and potential Closed space of stagnant recovery
Open space of breathing recovery signs
Space of colliding drug proliferation and interdiction Space of spreading and expanding drug information
Space of uniquely possible drug interdiction
Space of colliding correctional responsibility and avoidance  Space of fulfilling responsibility
Space of desired avoidance
Lived others Relationship of oscillating between hope and resignation Relationship of approaching with hope for recovery
Relationship of retreating with resignation by relinquishing hope
Relationship of withholding trust and maintaining vigilance  Relationship of pushing and pulling at requlatory boundaries
Relationship of distancing through witnessing interest-based changes
Lived time  Time of transition from fulfillment to vigilance Time of fading fulfillment
Time of intensifying vigilance
Time of recognizing addiction's power and issuing warnings  Time of awakening to existential dominance of addiction
Time of conveying warnings to others
Time of transition from punishment to recovery Time of punishment-centered execution
Time of transitioning toward recovery orientation
Time of cycles and growth Time of cycling drug offenders
Time of growing correctional officers
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Purpose: This study aimed to develop contextualized emergency nursing educational materials tailored
to the Lao People's Democratic Republic (Lao PDR). Emergency nurses in Lao PDR face challenges arising
from the lack of standardized, culturally relevant learning resources. Existing materials are often adopt-
ed from other countries and do not adequately reflect local needs, contributing to inconsistencies in
clinical practice. Developing locally tailored resources, supported by official development assistance, is

therefore essential for improving emergency nursing education and practice.

Methods: This study used a methodological design based on the Four-Door Model—Define, Design, De-
velop, and Disseminate—from 2021 to 2024. A situational analysis was conducted using a mixed-meth-
ods approach that included a quantitative survey of 70 nursing professionals and qualitative interviews
with 52 stakeholders. Content validity and suitability were evaluated by a panel of six local experts using
standardized validation forms and the Suitability Assessment of Materials (SAM).

Results: Ten emergency nursing domains were developed to address both universal principles, including
triage protocols and life support interventions, and Lao PDR-specific challenges. Validity and suitability
were supported by a SAM score of 77.3%, indicating clinical accuracy and cultural appropriateness. The
269-page coursebook was distributed to partner nursing colleges, three central hospitals, and interna-
tional organizations.

Conclusion: This study developed the first comprehensive emergency nursing educational materials
tailored to the Lao PDR context and written in the local language. These materials support continu-
ing professional development and license renewal every 5 years. They also exemplify an international
development paradigm that prioritizes recipient-country ownership and sustainable capacity building
through collaborative knowledge creation.

Keywords: Clinical competence; Education; Emergency nursing; International cooperation; Lao PDR;
Professional practice
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The World Health Assembly resolution (WHA?72.16) emphasizes that strengthening emer-
gency medical systems (EMS) is an urgent global priority and identifies it as a fundamental
component for achieving Universal Health Coverage (UHC) worldwide [1]. EMS delivers com-
prehensive and well-coordinated acute and emergency care services, with the overall system

performance dependent on the effective collaboration among its constituent elements [2]. In
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particular, the quality of clinical responses to emergencies in both
the pre-hospital and in-hospital settings is closely linked to the
knowledge and skills of trained emergency healthcare profession-
als [3].

Emergency nursing personnel play a key role in the effective
functioning of EMS [4]. Evidence from multiple studies indicates
that targeted training for emergency nurses leads to improved pa-
tient outcomes and reduced healthcare costs. However, in low-
and middle-income countries (LMICs), the educational environ-
ment for emergency nursing training is less developed than in
high-income countries (HICs), leading to lower levels of profes-
sional competence among nurses in clinical practice [1]. This
makes it difficult to deliver emergency care effectively and causes
unequal access to services in areas where it is needed most [1,5].
In fact, despite having more than 3 times the burden of disease
from emergencies, measured in disability-adjusted life years,
LMICs record only about 3% of the emergency care utilization
seen in HICs [5]. If this situation persists, disparities in access to
emergency medical services are likely to increase. Addressing this
issue requires improving the educational environments that sup-
port the development of knowledge and skills among emergency
nursing personnel.

In HICs, emergency nursing education has become increasing-
ly advanced through simulation-based training, structured assess-
ment tools, and specialized educational materials. These elements
collectively support the enhancement of nurses’ clinical perfor-
mance and their ability to respond effectively to emergencies [6].
In contrast, in many LMICs, even when emergency nursing edu-
cation programs exist, they are often short-term or not well adapt-
ed to the local context, limiting their sustainability and effective-
ness as reported in previous studies [7]. For example, in countries
such as Thailand and Singapore, which are classified as up-
per-middle-income and HICs, evidence-based emergency nurs-
ing education bundles have been implemented despite these lim-
itations, with studies reporting improvements in emergency
nurses knowledge following the training [8,9]. However, in Viet-
nam, despite the growing national burden of road traffic injuries,
the level of emergency and trauma education and response capac-
ity remains low [10]. Although some countries have demonstrated
that emergency nursing education can effectively strengthen
emergency care competencies, most LMICs, as seen in the case of
Vietnam, face difficulties in sustaining such effects due to inade-
quate educational infrastructure, limited opportunities for ongo-
ing training, and curricula that do not reflect local contexts over
time [11,12].

The limitations of emergency nursing education observed
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across LMIC:s are also evident in the Lao PDR, a resource-limited
country in Southeast Asia. In Lao PDR, nurses carry out emer-
gency duties, including patient triage, nearly twice as often as phy-
sicians. However, they continue to experience difficulties in clini-
cal practice because of limited educational resources in emergency
nursing [13]. According to local assessments, emergency nursing
personnel in Lao PDR have low learning efficiency due to lan-
guage barriers and limited internet access. In particular, there are
no educational materials available in the Lao language that reflect
the local context [14]. The Government of Lao PDR has estab-
lished a national health strategy aiming to achieve UHC by 2030
[15], which requires nurses to participate regularly in education
and research through the Continuing Professional Development
(CPD) system [16]. These contextual factors in Lao PDR further
emphasize the need for high-quality, context-specific educational
materials in emergency nursing and justify the urgency and schol-
arly relevance of the present study.

In Lao PDR, the national health budget accounts for only 2.3%
of the gross domestic product, the lowest among Southeast Asian
countries [17]. This indicator structurally constrains the national
healthcare system and workforce capacity. Low per capita health
expenditure (US$ 188.9) is linked to inadequate infrastructure,
with only 1.7 beds per 1,000 population [18]. Such fiscal con-
straints result in a critically low nurse density (10.3 per 10,000)
[18]. Furthermore, the lack of formal salary structures forces
graduates into unpaid service, hindering professional retention
[18]. These deficiencies impede self-sustaining curriculum devel-
opment, causing reliance on borrowed materials from HICs or
neighboring nations [19-21]. This dependency creates a “contex-
tual mismatch” between training content and local resources. To
address this, developing locally contextualized materials reflecting
the Lao PDR clinical environment is imperative. However, bridg-
ing this gap using domestic resources alone is difficult, underscor-
ing the need for international cooperation. As the global develop-
ment paradigm shifts toward “development effectiveness” under
the United Nations Sustainable Development Goals [22], compre-
hensive capacity-building efforts—specifically participatory cur-
riculum development and localized training systems—have been
prioritized. In this context, South Korea has supported education-
al infrastructure and professional personnel training through offi-
cial development assistance (ODA) over the past several decades
[23-25].

Previous research on emergency nursing educational materials
has primarily focused on improving EMS in HICs [26]. Therefore,
it is difficult to apply these findings to address the specific circum-
stances and needs of Lao PDR [26]. Distinct differences in health-
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Emergency nursing education

care systems, hospital facility levels, and the scope of nursing
practice between Asian LMICs and Western HICs render import-
ed educational materials unsuitable. Specifically, the scope of
nursing practice differs significantly; unlike Western models
where clinical roles are strictly defined, nurses in Asian settings
like Lao PDR often engage in “informal task shifting” to compen-
sate for critical physician shortages [13]. Despite being thrust into
these expanded roles, emergency nursing education in Lao PDR
faces various challenges due to inadequate learning materials, lim-
ited accessibility, language barriers, and poor infrastructure [14].
Consequently, some institutions are forced to rely on textbooks or
materials provided by neighboring countries like Thailand [19-
21]. Furthermore, the significant disparity in hospital facility stan-
dards and available medical equipment between Lao PDR and
HICs often renders advanced clinical procedures described in
Western materials impractical. These environmental and profes-
sional gaps underscore the urgent need to develop independent,
locally contextualized educational resources that align with the
specific infrastructure available in the Lao healthcare system.

To address these needs, while originated from an international
project, this work was formalized into a systematic framework to
emphasize its scholarly significance. Accordingly, it was redefined
as a replicable model for nursing education in resource-limited
settings. Specifically; this study validated the content and suitabili-
ty of emergency nursing materials for Lao PDR utilizing the Four-
Door Model (4D model) [27], ensuring they are contextually ap-

propriate for the local environment.

Methods
1. Study design and framework

This study is a methodological research design applying the 4D
model to develop emergency nursing educational materials re-
flecting the healthcare environment and regional characteristics of
Lao PDR. The 4D model, developed by Thiagarajan et al. [27] in
1974, is a research and development framework used to develop
learning tools based on educational development models adopted
in previous studies [28]. It consists of four stages: Define, Design,
Develop, and Disseminate. Figure 1 illustrates the framework of
this study. The names of each stage of this study were (1) situa-
tional analysis, (2) core concept design and content organization,
(3) development of educational materials, and (4) final content
validation.

https://www.jkan.or.kr

2. Procedure

1) Define stage: Situational analysis

The first stage of the 4D model defines the development re-
quirements. In our study, situational analyses were conducted us-
ing qualitative (interviews) and quantitative (survey) methods.
These were performed directly at healthcare institutions in Lao
PDR by the research team, which consisted of one Korean nursing
expert and two research assistants (one local researcher in Lao
PDR and one researcher from Korea). When recruiting eligible
individuals for the situational analysis, the research team estab-
lished prior administrative contact with each institution. The team
then personally visited each site to explain the situational analysis’
purpose and the principle of anonymous participation to obtain
cooperation. Appropriate data analyses were conducted based on

data characteristics to identify key findings.

(1) Interviews for situational analysis

Interviews were conducted directly by the research team from
August 6 to August 11, 2021. To ensure comprehensive data col-
lection, all key stakeholders holding relevant positions were invit-

4D (Four-Door) Date

Define Phase 1

Situational analysis

4

April-August 2021

N )
— )
N )
— )

Design Phase 2

[ Core concept design and ][

content organization

4

May 2022—February 2023 ]

Develop Phase 3

[ I
o

educational materials

4

February—December 2023 ]

[ Disseminate ] [ Phase 4 ]
Finalization and
[ dissemination ] [ January 2024 ]

Figure 1. Research process based on the 4D (Four-Door) Model.
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ed to participate. Consequently, 52 participants took part, includ-
ing the directors of three national hospitals in Vientiane, the heads
of nursing, and nurses. The interview data were analyzed using
content analysis to identify recurring challenges and opportunities

in emergency nursing practice.

(2) Survey for situational analysis

Following the interviews, a survey was conducted from August
10 to August 24, 2021. To ensure comprehensive situation analy-
sis, a total population survey was employed. The survey included
40 nurses that was gathered from the emergency nursing unit at
the three hospitals and all 30 nursing faculty members from a
partner university in Lao PDR.

Prior to these activities in April 2021, as part of the initial stage
of Phase 1, a thorough review of existing literature and the con-
struction of the survey instrument were conducted. The survey
utilized a questionnaire constructed by the research team, which
was based on a thorough review of three authoritative Thai text-
books on emergency medical and nursing [29-31]. This approach
was adopted because Thai medical literature serves as the primary
clinical reference within the Lao PDR healthcare context. To en-
sure content validity, the questionnaire was reviewed and validat-
ed by two professors specializing in emergency nursing in Korea.
For linguistic validation and semantic equivalence, the instrument
was translated from English into Lao by a bilingual expert and
then back-translated into English by another independent bilin-
gual professional. The questionnaire was divided into knowledge
and skills domains. A 5-point Likert scale (1=not important to
5=very important) was used to evaluate the importance of various
items such as the role of emergency nurses, triage, legal and ethi-
cal issues, data collection, clinical decision-making, and various
emergency interventions. This process was conducted as situa-
tional analysis to identify the priority areas for educational inter-

ventions.

2) Design stage: Core concept design and content
organization

Following the situational analysis (Define stage), the Design
stage of the 4D model was carried out, focusing on the core con-
cept design and content organization for the emergency nursing
education materials. This stage was systematically divided into
two key processes: committee formation and operation, and the
structuring of core educational areas.

(1) Committee formation and operation

To lead the development and validation process, an “Emergency
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Nursing Education Committee” was formed as a central deci-
sion-making body. The committee included nursing education
experts and clinical administrators from central hospitals in Lao
PDR to reflect both academic and field-based perspectives. A
kick-off meeting was held to align development objectives and
initiate the selection of educational topics. Through regular key
meetings, the committee reviewed situational analysis findings

and established preliminary content guidelines.

(2) Structuring core educational areas

Based on the situational analysis findings, core educational ar-
eas were identified by the committee. While the content develop-
ment was driven by local clinical needs, the involvement of Kore-
an nursing specialists was integrated as a methodological
necessity. Consequently, the preliminary core areas were verified
for clinical accuracy and alignment with international standards
through consultation with Korean nursing specialists. Using their
recommendations, the final educational structure was confirmed,
and responsibilities for specific domains were assigned to com-
mittee members and central hospitals based on their clinical ex-
pertise. Furthermore, a difficulty leveling system (low, medium,
high) was established to ensure appropriate educational progres-
sion according to the learners’ competencies. Difficulty levels were
established to ensure appropriate educational progression and to
guide instructors in effectively delivering content. Low difficulty
domains were designed to establish fundamental emergency nurs-
ing concepts; medium difficulty domains were built upon these
foundations with more complex clinical applications; and high
difficulty domains addressed the most challenging aspects of

emergency care, requiring advanced clinical judgment and skills.

3) Develop stage: Development of educational materials

The Develop stage of the 4D model focused on generating de-
tailed educational material content and confirming its quality.
This stage was strategically divided into two key processes: con-
tent construction and drafting, and validation and quality assess-

ment.

(1) Content construction and drafting

Based on the core educational areas finalized in the Design
stage, the committee proceeded to develop the detailed education-
al content. Through a series of follow-up meetings, members
drafted the comprehensive materials by examining the proposed
structure, content sequence, and pedagogical approaches for each
finalized area. During this process, the committee focused on

aligning the content with available resources and the existing clin-
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ical environment in Lao PDR to ensure practical applicability. Ad-
ditionally, a cross-validation approach was adopted, where com-
mittee members reviewed and refined sections developed by
others to maintain consistency and clinical accuracy across all

materials.

(2) Validation and quality assessment

To evaluate the appropriateness and clinical validity of the
drafted materials, a multi-dimensional validation process was
conducted. First, a panel of local experts with extensive experience
in emergency medical and nursing education was invited to per-
form content validation. The experts assessed the materials for
content appropriateness, clinical accuracy, and alignment with lo-
cal nursing practices in Lao PDR. During this process, experts
provided both verbal and written feedback to ensure the practical
applicability of the content.

Additionally, to assess the suitability and educational validity of
the emergency nursing educational materials, the Suitability As-
sessment of Materials (SAM) tool was used to evaluate 22 factors
across six categories: clarity of content, literacy demand, graphics,
layout and typography, learning stimulation, and cultural appro-
priateness [32]. SAM is a widely used tool for evaluating the suit-
ability of printed materials and health education materials for
their intended audience [33-35]. Based on the score range, 0%—
39% indicates not suitable material, 40%-69% indicates adequate
material, and 70%-100% indicates superior material [32]. To fur-
ther ensure accessibility, readability metrics were calculated using
the Flesch-Kincaid readability tests [36]. In the absence of stan-
dardized readability metrics for Lao, the readability of educational
materials was assessed in two stages. First, the complexity of the
information was objectively measured using the Flesch Reading
Ease and Flesch-Kincaid Grade Level indices applied to the En-
glish translations. Subsequently, a comprehensive review was con-
ducted by a Lao-English bilingual expert to ensure that the final
Lao version was accurately translated and maintained linguistic
equivalence with the evaluated English version. This approach
was adopted as a methodological alternative to ensure an appro-

priate reading level for the target population.

4) Disseminate stage: Finalization and dissemination

The Disseminate stage of the 4D model involved finalizing the
emergency nursing educational materials by incorporating feed-
back from the validation process and implementing a dissemina-
tion plan. To ensure the widespread adoption, the dissemination
methodology employed a multi-channel approach, including (1)

formal distribution through official healthcare networks in Lao
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PDR and (2) implementation of train-the-practitioner programs

at participating central hospitals in Vientiane.

5) Ethical considerations

This study was granted exemption from the Institutional Re-
view Board (IRB) of the affiliated university (IRB No. 2025-02-
010). The study involved a secondary analysis of de-identified ex-
isting administrative data for the purpose of developing
educational materials, and all procedures complied with the Dec-
laration of Helsinki to protect participant information. The base-
line data were collected as part of a 2021 ODA project. Rather
than being a pre-planned academic study, the data collection was
an institutional-level initiative aimed at identifying clinical gaps
and developing a tailored educational curriculum for the Lao
PDR. The authors recognized the academic significance of the de-
velopment process and transformed this study into a methodolog-

ical framework.

Results
1. Define stage: Situational analysis

1) Interviews for situational analysis

Analysis of interview data from hospital administrators and
nursing staff revealed five major challenges in emergency nursing
care across major hospitals in Lao PDR: “Deficiency in profes-
sional emergency nursing competencies,” “Inadequate proficiency

» <«

in emergency equipment utilization,” “Absence of standardized
emergency protocols,” “Restricted educational opportunities,” and
“Need for specialized preparation for Lao PDRs unique circum-

stances” (Table 1).

2) Survey for situational analysis

The results of the quantitative situational analysis showed that
the content related to resuscitation received the highest impor-
tance rating. The top three knowledge areas were “basic life sup-
port” (meantstandard deviation, 4.78+0.45), “advanced cardiac
life support” (4.76+0.47), and “post resuscitation care” (4.75+0.51).
In the technical field, “intubation management” (4.75+0.47),
“ventilator management” (4.74+0.52), and “isolation technology”
(4.66+0.54) had the highest scores (Table 2). This competency is
important for quickly assessing patients in emergencies and pro-
viding appropriate interventions. The results confirmed that con-
tent related to resuscitation should be prioritized when developing

emergency nursing education materials for Lao PDR.
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Table 1. Current status and problems of emergency nursing in hospitals in Lao PDR

Key finding

Description

Deficiency in professional emergency nursing competencies
Inadequate proficiency in emergency equipment utilization

Significant lack of skills in immediate response capabilities during emergencies
Despite the availability of modern equipment (AEDs, monitoring devices), proper uti-

lization remains problematic

Absence of standardized emergency protocols

Lack of established protocols and educational materials creates inconsistency in

mental health care quality across institutions

Restricted educational opportunities

Limited access to training due to bureaucratic requirements and insufficient avail-

ability of international-standard programs

Need for specialized preparation for unique circumstances in  Requirement for training specifically addressing traffic accidents, infectious diseas-

Lao PDR

es, and maternal emergencies

AED, automated external defibrillator; Lao PDR, Lao People's Democratic Republic.

Table 2. Priority knowledge and skill domains in emergency nursing
(N=70)

Category Mean+SD
Knowledge
Basic life support 4.78+0.45
Advanced cardiac life support 4.76+0.47
Post-resuscitation care 4.75+0.51
Skill
Intubation management 4.75+0.47
Ventilator management 4.74+0.52
Isolation technology 4.66+0.54

SD, standard deviation.

2. Design stage: Core concept design and content
organization

1) Committee formation and operation

The Emergency Nursing Education Committee was formally
established on May 30, 2022, comprising 20 members, including
faculty members from the university’s collaborative clinical educa-
tion committee and nursing administrators from three central
hospitals in Lao PDR.

A kick-off meeting was held on July 19, 2022, where the com-
mittee reached a consensus on the initial selection of educational
topics derived from the situational analysis. Through this process,
preliminary content guidelines were produced, which were subse-
quently reviewed by emergency medical faculty from the support-
ing university in South Korea. Furthermore, in the follow-up
meeting on February 3, 2023, detailed implementation plans were
finalized by the committee, establishing the specific structure,
content sequence, and pedagogical approaches for the materials.

2) Structuring core educational areas

Based on the Define stage analysis, an initial framework com-

prising eight emergency nursing education domains was estab-
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lished (Table 3). These domains underwent written consultation
by two Korean experts, resulting in an expansion from eight to 10
core areas (Table 4). Modifications in the final version were imple-
mented based on consultation with two Korean experts in emer-
gency nursing and ODA. To enhance clinical accuracy, the initial
“Nursing care plan of trauma and non-trauma patients” (domain
6) was subdivided into two separate domains: “Nursing care of
trauma patients” (domain 6) and “Nursing care of non-trauma
patients” (domain 7). Furthermore, reflecting global trends and
expert advice, and to provide a more comprehensive educational
framework, psychological emergency situations (part of domain 8
and 10; “Nursing interventions for emergency room (ER) pa-

» cc

tients,” “Psychological emergency interventions”) was newly add-
ed, while “Application of pharmacology for ER” (domain 7) was
removed. This ensured the materials aligned with international
standards for specialized emergency care. The final educational
material consisted of 10 comprehensive chapters covering the core
areas of emergency nursing practice in Lao PDR (Supplementary
Material 1).

These domains were assigned to specific institutions based on
their clinical expertise and resources. The content was strategically
organized, with each chapter assigned to a hospital based on its
clinical expertise. Content was tailored to address common emer-
gency cases in Lao PDR, considering available resources and
equipment. The Faculty of Nursing Sciences developed the intro-
duction section, outlining foundational emergency nursing con-
cepts. Hospital A was assigned four chapters on primary assess-
ment, trauma care, non-trauma management, and psychological
emergencies. Hospital B was assigned two chapters on triage sys-
tems and respiratory emergencies. Hospital C was assigned three
chapters addressing basic life support, general emergency nursing
care, and snakebite management—a significant concern in the re-
gion.

In this initial stage, The Faculty of Nursing Sciences developed
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Table 3. Initial framework of emergency nursing educational domains

Domain

Content Level

Contribution

1. Introduction
2. Primary assessment of ER patients

3. Triage
4. Basic life support

5. Respiratory emergency interventions
6. Nursing care plan of trauma and non-trauma patients

7. Application of pharmacology for ER

2.1 Food poisoning Low
2.2 Gastrointestinal bleeding

3.1 Guidelines for triage of emergency patients

4.1 Cardiopulmonary resuscitation basic life support

4.2 Advanced life support

Low
Low

4.3 Cardiopulmonary resuscitation in children
5.1 Airway obstruction High
6.1 Hypoglycemic shock patients High
6.2 Hypotension patients due to blood loss

6.3 Cardiogenic shock patients

6.4 Ischemic and hemorrhagic stroke in shock patients
6.5 Abdominal trauma

6.6 Broken arm & leg

6.7 Head trauma

6.8 Neck trauma

6.9 Spinal trauma

7.1 Respiratory-asthma Medium
7.2 Respiratory-airway obstruction

7.3 Respiratory-anaphylactic shock

Collaborative university
A Hospital

B Hospital
C Hospital

B Hospital
A Hospital

C Hospital

7.4 Food poisoning

8. Nursing management of snakebite patients

8.1 Snakebite patients

Medium C Hospital

ER, emergency room.

the introduction domain, forming the curriculum’s foundation.
Hospital A was assigned two domains: primary assessment of ER
patients (low difficulty) and nursing care plans for trauma and
non-trauma patients (high difficulty). Hospital B was assigned the
triage domain (low difficulty) and respiratory emergency inter-
ventions (high difficulty). Hospital C was responsible for three
domains: basic life support (low difficulty), application of phar-
macology in the ER (medium difficulty), and nursing manage-
ment of snakebite patients (medium difficulty). As previously
mentioned, this initial stage was subsequently refined into the fi-

nal 10 domains based on expert consultation.
3. Develop stage: Development of educational materials

1) Content construction and drafting

The collaborative effort to develop the emergency nursing con-
tent culminated in January 2024 with the completion of the man-
uscript by the Emergency Nursing Education Committee. The
content was organized into 10 domains, selected based on three
criteria—content appropriateness, clinical accuracy, and align-
ment with local practices—and the committee finalized the Lao

language training material draft consisting of 10 domains (Supple-
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mentary Material 1).

2) Validation and quality assessment

For the validation process, six clinical experts recruited through
purposive sampling—nurses with over 10 years of ER experience
at three central hospitals in Vientiane—meticulously reviewed the
entire material, providing detailed feedback on language, termi-
nology, procedures, and situational relevance.

Additionally, the total SAM score evaluated was 34 points out
of a possible score of 44, resulting in a percent score of 77.3% (Ap-
pendix 1). This falls within the ‘superior material’ range (70%-
100%), suggesting that the emergency nursing educational mate-
rials are suitable and educationally valid. This validation finalized
a comprehensive course structured into 10 chapters and 31 sub-
topics, comprising 269 pages tailored to the Lao PDR healthcare
context (Supplementary Material 1).

The readability analysis of the English translation yielded a
Flesch Readability Index score of 60.1 and a Flesch-Kincaid Grade
Level of 5.7, with 0% passive voice sentences. These results indi-
cate that the material is accessible to readers at a 5th-6th grade
level. This high accessibility was intentionally designed by utiliz-

ing a practical, action-oriented format written primarily in the ac-
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Table 4. Final domains and contents of emergency nursing education materials

Domain

Content

1. Introduction

1.1 Emergency nursing competencies in Lao PDR

1.2 Scope and standards of emergency nursing in Lao PDR
1.3 Emergency nursing ethics and regulations

2. Primary assessment of ER patients
sessment

3. Triage
3.2 Pain control
4. Basic life support

4.2 Advanced life support

2.1 Vital sign assessment (BT, BP, PR, RR, Sp0,), Glasgow Coma Scale (GCS), Basic Head to Toe as-
3.1 Guidelines for triage of emergency patients

4.1 Cardiopulmonary resuscitation basic life support

4.3 Cardiopulmonary resuscitation in children

5. Respiratory emergency interventions

5.1 Emergency nursing care of a patient with airway obstruction

5.2 Emergency nursing care of a patient with pneumonia

5.3 Emergency nursing care of a patient with chest injury

5.4 Emergency nursing care of a patient with frontal osteomyelitis

6. Nursing care of trauma patients

6.1 Emergency nursing care of a patient with abdominal trauma

6.2 Emergency nursing care of a patient with broken arm

6.3 Emergency nursing care of a patient with broken leg

6.4 Emergency nursing care of a patient with head trauma

6.5 Emergency nursing care of a patient with c-spine trauma

6.6 Emergency nursing care of a patient with spinal trauma

7. Nursing care of non-trauma patients

7.1 Emergency nursing care of hypovolemic shock patients

7.2 Emergency nursing care for cardiogenic shock patients
7.3 Emergency nursing care for ischemic stroke in shock patients
7.4 Emergency nursing care for hemorrhagic stroke in shock patients

8. Nursing interventions for ER patients

8.1 Nursing interventions for food poisoning

8.2 Nursing interventions for gastrointestinal bleeding
8.3 Nursing interventions for hypoglycemia

8.4 Nursing interventions for hyperglycemia

8.5 Nursing interventions for asthma

8.6 Nursing interventions for anaphylactic shock

9. Nursing management of snakebite patients
10. Psychological emergency interventions

9.1 Nursing care of snakebite patients
10.1 Psychological emergency interventions

ER, emergency room; Lao PDR, Lao People's Democratic Republic; BT, body temperature; BP, blood pressure; PR, pulse rate; RR, respiration rate; SpO,,

oxygen saturation; GCS, Glasgow Coma Scale.

tive voice. Instead of long descriptive paragraphs, the material
consists of concise instructions (average of 3.3 words per sen-
tence) and bulleted lists. To verify whether these analysis results
were reflected in the final output, a bilingual expert confirmed
that the Lao PDR version maintained linguistic equivalence with
the evaluated English text.

4. Disseminate stage: Finalization and dissemination
Following the integration of expert feedback and quality assess-
ment results, the emergency nursing educational materials were

finalized in both English and Lao languages. This structured dis-

semination approach successfully facilitated the transition from
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validated educational content to practical implementation, reach-
ing the target audience of emergency nursing professionals in var-
ious healthcare settings. Hard copies were distributed as follows:
partner nursing college (50 copies), three central hospitals (50
copies per hospital), and nursing colleges and hospitals in two ad-
ditional regions—Luang Prabang in northern Lao PDR and Xieng
Khouang in northeastern Lao PDR. Single copies were provided
during visits to international organizations, including the Korea
Foundation for International Healthcare, World Health Organiza-
tion (WHO), Korea International Cooperation Agency, Japan In-
ternational Cooperation Agency, Service Fraternel d'Entraide, and
Healthcare Professional Council. Electronic distribution was im-

plemented by sharing PDF versions via YouTube and Facebook.
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Continuous efforts will be made to expand the dissemination of
these educational materials across additional provinces and
healthcare institutions throughout Lao PDR, with the aim of inte-
grating them into the CPD framework for nurses and midwives
established by the Ministry of Health [16].

Discussion

This study adopted the 4D model as an instructional design
framework to systematically develop emergency nursing educa-
tional materials optimized for the local environment in Lao PDR.
From an academic perspective, this study exhibits the characteris-
tics of “Type 1 developmental research” as defined by Richey and
Klein [37]. Type 1 research focuses on describing the entire pro-
cess of analyzing, designing, developing, and evaluating a specific
instructional product or program and demonstrating its validity
[37]. In this context, numerous prior studies conducted with
health personnel in LMICs also report that the development of
educational tools reflecting local contexts and their validation pri-
or to implementation are important components of educational
research [6-9]. Therefore, the validity verification process con-
ducted in this study focused on establishing internal validity—
specifically, ensuring the content validity and structural integrity
of the educational materials through expert review—prior to
measuring external learner outcomes. As Richey and Klein [37]
emphasize, this rigorous establishment of internal validity is an
essential prerequisite for ensuring that the developed educational
tool can be applied ethically and effectively to learners in the fu-
ture. This holds significant importance as an academic mecha-
nism for guaranteeing the safety and quality of research in educa-
tion targeting healthcare personnel in LMICs.

The 4D model ensures methodological rigor and logical consis-
tency throughout the educational material development process.
It provides procedural validity, in which each stage is organically
linked such that the outputs of the preceding stage serve as the ev-
idence-based foundation for the next. According to a recent sys-
tematic review, the 4D model has been extensively applied and
validated in research focused on developing educational materials,
particularly for module-based and digital learning media [38].
Following this academic trend, previous studies in nursing and
health sciences have utilized the 4D model as a valuable method-
ological framework to integrate learner needs and expert feed-
back, thereby enhancing the field suitability of educational re-
sources [28,39]. The process—wherein the situational analysis
from the Define stage (Stage 1) informs the Design stage (Stage 2),
which is further refined in the Develop stage (Stage 3) through
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expert reviews, SAM, and readability evaluations—demonstrates
that the final materials are grounded in rigorous analysis and ob-
jective validation rather than the subjective judgment of the re-
search team. Such step-by-step implementation serves as an es-
sential academic mechanism to secure content quality and
practical relevance before educational tools for healthcare provid-
ers in LMICs are deployed in actual clinical settings.

The situational analysis conducted in the first stage of this study
clearly illustrates the specific educational gaps in LMICs, in stark
contrast to HICs that possess established protocols and robust ed-
ucational infrastructures. Previous literature suggests that univer-
sal emergency nursing guidelines centered on HICs are designed
under the assumption of advanced medical resources; conse-
quently, they present methodological and substantive limitations
when applied to clinical practice in resource-limited settings [1,7].

In particular, the inadequate proficiency in equipment utiliza-
tion and the absence of standardized protocols identified in this
study represent the most prominent disparities compared to
HICs. This underscores the urgent need to establish practical clin-
ical guidelines based on local conditions, moving beyond mere
knowledge transfer. Such systemic gaps translate into specific defi-
ciencies in nursing competencies. Indeed, the lack of knowledge
and skills in cardiopulmonary resuscitation (CPR) found in this
study aligns with existing research on emergency nursing capaci-
ties in low-income countries [7,26]. Furthermore, the high de-
mand for advanced cardiac life support training reported in cases
from Kenya [40] and South Africa [41] reaffirms the necessity of
skill-oriented education in resource-constrained environments.

Ultimately, the demand for addressing Lao PDR-specific clini-
cal conditions demonstrates that the development of educational
materials must be a process of context-optimized reconfiguration
rather than a simple translation of existing knowledge. In conclu-
sion, these first stage findings support the development of locally
led, customized educational materials as an essential academic
and policy alternative for enhancing the quality of emergency care
in LMICs.

In addition to reflecting local specificities, the Design stage en-
hanced the clinical expertise and comprehensiveness of the con-
tent by expanding the initial eight domains to 10 through expert
consultation. First, separating the existing trauma and non-trau-
ma areas into independent domains was intended to support rap-
id decision-making among learners by providing clear, differenti-
ated nursing algorithms based on emergency mechanisms. Recent
studies have reported that structured triage algorithms or deci-
sion-support systems in emergency nursing improve the accuracy

and speed of nurses’ clinical decision-making [42]. Furthermore,
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structured knowledge frameworks and categorized learning struc-
tures have been shown to reduce cognitive load and facilitate clin-
ical reasoning and decision-making [6,8].

Moreover, reflecting global health trends and expert opinions,
“psychosocial emergency intervention” was newly included in-
stead of adjusting the pharmacological emergency domain. This
reflects the academic standards of Holistic Emergency Care,
which encompasses mental health issues such as suicide crises [4].
In particular, this study focused on the practical feasibility of psy-
chological interventions in resource-limited settings where basic
medical equipment is lacking. Interventions such as Psychological
First Aid (PFA) can be delivered based on nurses’ professional
competencies and communication skills without reliance on ad-
vanced equipment or infrastructure. Therefore, they can be effec-
tively implemented in resource-limited environments as high-val-
ue, low-resource interventions [43].

Recent research indicates that the emergency department serves
as a primary point of contact for patients in mental health crises,
and emergency nurses play a pivotal role in initial assessment and
crisis response [1,4]. Holistic care, addressing both physical treat-
ment and psychosocial needs, is essential even in emergency situ-
ations. Importantly, such psychological interventions are not in-
tended to replace life-saving procedures but rather serve as
complementary approaches that can be implemented concurrent-
ly by nurses, even in resource-limited settings. Therefore, in situa-
tions where equipment required for physical interventions is lack-
ing, PFA—deliverable solely through nurses’ competencies
without the need for additional equipment-should be considered
one of the key educational components that nurses can provide in
emergency and disaster contexts [43].

Furthermore, the educational materials were developed based
on WHO recommendations for the production of health educa-
tional resources [3]. While focusing on universally essential emer-
gency care skills, the materials also incorporated common emer-
gency scenarios and regional disease patterns specific to Lao PDR,
including trauma, respiratory emergencies, and snakebites. This
structure enables local medical staff to apply knowledge directly
in clinical settings. In particular, snakebite accidents—a major
public health issue in the Lao PDR—show regional variation, with
reported incidence rates of 355 and 1,105 cases per 100,000 people
in Champone and Phin districts, respectively [44]. However,
emergency medical personnel often lack adequate training in
managing snakebite patients, frequently leading to suboptimal
treatment outcomes [45]. Therefore, by including “nursing man-
agement for snakebite patients” in the emergency educational ma-

terials, the practical applicability and sustainability of the educa-
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tion can be enhanced through direct linkage with the clinical
practice of local medical staff.

The qualitative and quantitative validation procedures conduct-
ed after drafting the educational materials in the Develop stage
(Stage 3) provide decisive evidence for the clinical acceptance and
educational effectiveness of these materials in the Lao PDR nurs-
ing context. First, the rigorous review by six local experts, each
possessing over 10 years of clinical experience, ensured the suit-
ability of the materials regarding the actual environment of central
hospitals in Lao PDR and the use of local technical terminology.
This aligns with previous research suggesting that contextual feed-
back from local experts is a key element in enhancing the clinical
realism of healthcare educational resources for developing coun-
tries [46,47].

In particular, the “Superior” rating (77.3%) obtained through
the SAM suggests that these materials go beyond a mere listing of
knowledge and sufficiently meet the structural and cultural re-
quirements to facilitate learner understanding. According to prior
studies, SAM is reported as a highly reliable tool widely used to
evaluate the readability and suitability of health education materi-
als [32].

Furthermore, the strategic decisions to lower the Flesch-Kin-
caid Grade Level to 5.7 and exclude the use of passive voice were
intended to minimize the cognitive load of learners by delivering
complex emergency care knowledge concisely. Previous literature
indicates that clear and simple sentence structures are critical fac-
tors in facilitating the rapid retrieval and processing of informa-
tion in urgent emergency situations. Although the absence of a
validated readability tool specifically for the Lao language necessi-
tated indirect measurement using the English version, this study
sought to prevent content distortion by conducting linguistic
equivalence verification through bilingual experts. Such multifac-
eted validation serves as a methodological mechanism to prove
that the educational content—directly constructed by clinical ex-
perts in the recipient country—is a customized outcome that
achieves both academic rigor and optimization for the compre-
hension level of local learners.

The hybrid online and offline dissemination strategy imple-
mented in the Disseminate stage (Stage 4) is significant in that it
maximized the accessibility of educational materials in a re-
source-limited environment and established the foundation for
the standardization of emergency nursing education in Lao PDR.
Distributing hard copies not only to central hospitals in Vientiane
but also to regional hubs in the north and south was a practical ef-
fort to bridge the healthcare education gap between regions. This

aligns with previous suggestions that field-based educational ac-
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cessibility must be expanded to mitigate disparities in health edu-
cation caused by geographical constraints [48]. Furthermore, digi-
tal distribution via social media served as an efficient alternative
for overcoming spatiotemporal constraints, suggesting that social
media can function as a core tool for building sustainable educa-
tional networks in resource-limited countries [49].

In particular, the continuous efforts to integrate these materials
into the CPD framework for nurses and midwives, administered
by the Ministry of Health (MOH) of Lao PDR, represent the most
critical policy orientation of this study. This is a product of aca-
demic and political commitment to ensure that content developed
through an ODA project does not remain a one-time event but is
sustainably incorporated into the health system to function as sus-
tainable educational infrastructure [22,24,25]. Moreover, securing
the official credibility of the materials through sharing with major
international organizations such as WHO and Korea Foundation
for International Healthcare suggests the potential for this re-
search model to be scaled as a standard guideline for health edu-
cation development in other LMICs.

The development of the educational materials in this study was
based on a South Korean ODA project and holds a distinct value
by implementing a Recipient-Country-led model that directly re-
sponds to the needs of Lao PDR, rather than a donor-driven ap-
proach. The collaborative structure, in which local Lao PDR clini-
cians and nursing faculty took the lead in development while
Korean experts provided consultation, serves as an exemplary
case of substantive capacity exchange beyond mere technology
transfer. According to literature, ensuring the ownership of the re-
cipient country is an important factor in the sustainability of
health development projects [24,25]. This case, which integrated
Korean systematic emergency nursing education experience into
a collaborative system with local experts, enhanced the interna-
tional standing of the Korean nursing community while present-
ing an international educational cooperation model immediately
applicable to LMICs, particularly those with resource-limited set-
tings similar to Lao PDR. Such development procedures and col-
laborative structures will serve as a practical policy and academic
foundation that can be extended to other nursing fields and coun-
tries with similar economic levels.

Collectively, the development of these emergency nursing edu-
cational materials followed three core directions to bridge the gap
with HICs and maximize clinical field competency. First, by accu-
rately reflecting the frequent emergency situations and regional
disease patterns in Lao PDR, it established context-specific con-
tent rather than a simple transposition of external guidelines. Sec-

ond, it concentrated efforts on core emergency skills immediately
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required in the field, such as CPR, triage, trauma, and respiratory
emergency response. Third, it sought to practically overcome the
constraints of the Lao PDR healthcare environment by presenting
alternative approaches and priority-setting strategies that enable
the best outcomes within currently available resources, without
relying on expensive equipment or medication. This educational
framework, developed to reflect the healthcare context of Lao
PDR, represents a key academic contribution of this study. It may
serve as a standardized educational framework that can be refer-
enced not only in Lao PDR but also in diverse LMIC settings with
resource constraints. Overall, this model accommodates both lo-
cal specificity and global applicability, and has the potential to
function as a transferable model for improving the quality of
nursing education across various resource-limited settings.
Despite these academic and practical implications, this study
has some limitations. First, although the materials were distribut-
ed to three national hospitals in Lao PDR, no clinical efficacy
evaluation based on quantitative data—such as triage accuracy or
treatment outcomes—has yet been conducted. Furthermore, the
use of English-based metrics as a proxy in assessing the readability
of these educational materials constitutes a methodological limita-
tion. Since there is currently no standardized readability tool for
the Lao language, caution is required when interpreting the results
of this study; this suggests the need to develop linguistic indicators
for the precise evaluation of educational materials in Lao PDR in
the future. Finally, since emergency nursing guidelines evolve rap-
idly based on the latest evidence, continuous updating of the ma-
terials will be essential. To this end, this study went beyond simply
delivering materials and included a capacity-building program
that enables local Lao PDR experts to proactively revise and sup-
plement the content. This approach supports the sustainability of
the research by ensuring that the recipient country can inde-
pendently maintain the currency of the educational materials and

operate a self-sustaining education system in the future.

Conclusion

This study developed emergency nursing educational materials
suitable for the Lao PDR healthcare environment using a 4D
model. These materials are designed to support the enhancement
of clinical response capabilities among local nurses, covering ev-
erything from core competencies required of emergency medical
personnel to responses to situations specific to Lao PDR. These
findings provide practical educational resources that can be uti-
lized to strengthen and standardize emergency nursing education

in resource-limited settings. For these educational materials to
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serve as a sustainable educational infrastructure, they need to be
institutionally integrated into the Lao MOH CPD system. Fur-
thermore, future research should evaluate the impact of these ed-
ucational materials on nurses’ competencies and patient out-

comes.
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Appendix 1. SAM scoring at the Develop stage (Phase 3) in this study

Factor to be rated Score
1. Content

(a) Purpose is evident 2

(b) Content about behaviors 2

(c) Scope is limited 2

(d) Summary or review included 2
2. Literacy demand

(a) Reading grade level 2

(b) Writing style, active voice 2

(c) Vocabulary uses common words 1

(d) Context is given first 2

(e) Learning aids via “road signs” 1
3. Graphics

(a) Cover graphic shows purpose 0

(b) Type of graphics 1

(c) Relevance of illustrations 1

(d) List, tables, etc. explained 2

(e) Captions used for graphics 2
4. Layout and typography

(a) Layout factors 2

(b) Typography 2

(c) Subheads (“chunking”) used 2
5. Learning stimulation, motivation

(a) Interaction used

(b) Behaviors are modeled and specific

(c) Motivation—self-efficacy 0
6. Cultural appropriateness

(a) Match in logic, language, experience 2

(b) Cultural image and examples 2
Total SAM score 34
Total possible score 44
Percent score (%) 77.3

NA, not applicable (if the factor does not apply to this material); SAM,
Suitability Assessment of Materials.

SAM scoring: 2 points for superior rating; 1 point for adequate rating;
0 points for not suitable rating.
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A structural equation model of
respiratory infection prevention
behaviors among elementary school
teachers in South Korea: a cross-
sectional study

Yoon-Ji Lee', JONG-EUN LEE?

'Department of Nursing, VISION College of Jeonju, Jeonju, South Korea
“Department of Health System, College of Nursing, The Catholic University of Korea, Seoul,
South Korea

Purpose: This study aimed to develop and test a structural equation model of respiratory infection pre-
vention behaviors among elementary school teachers based on the Information-Motivation-Behavioral
Skills model.

Methods: This study included 250 teachers who were currently working in elementary schools and had
experience as homeroom teachers. Data were collected from December 18 to December 31, 2023 using
self-reported questionnaires. The proposed model included school organizational culture as the exoge-
nous variable and respiratory infection prevention knowledge, respiratory infection prevention attitude,
social support, self-efficacy, and respiratory infection prevention behavior as endogenous variables. Data
were analyzed using IBM SPSS for Windows ver. 24.0 and Smart PLS ver. 4.1.

Results: Of the 19 hypothesized paths in the research model, five were statistically significant. School
organizational culture had a significant direct effect on respiratory infection prevention knowledge
(B=-20, p=.041), social support had a significant direct effect on self-efficacy (=.33, p=.001), and
self-efficacy had a significant direct effect on respiratory infection prevention behaviors (f=.22, p=.021).
Respiratory infection prevention attitude (direct: p=.23, p=.029; total: =26, p=.008) and school orga-
nizational culture (direct: =22, p=.017; total: $=.30, p=.002) had significant direct and total effects on
respiratory infection prevention behaviors.

Conclusion: To enhance respiratory infection prevention behaviors among elementary school teachers,
interventions should focus on strengthening positive attitudes toward infection prevention and improv-
ing self-efficacy. Organizational-level strategies, including establishing supportive school organizational
cultures, promoting peer support among teachers, and sharing infection prevention practices within
schools, are also needed to facilitate and sustain preventive behaviors.

Keywords: Structural equation modeling; Organizational culture; Prevention and control; Respiratory
tract infections; School teachers
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Table 1. General characteristics of participants and characteristics of schools (N=250)

Characteristic n (%) Range Mean+SD
Participants
Age (yr) 24-55 35.25+7.36
24-29 61 (24.4)
30-39 100 (40.0)
40-49 71 (28.4)
>50 18 (7.2)
Sex
Male 51 (20.4)
Female 199 (79.6)
Cohabiting family
Yes 191 (76.4)
No 59 (23.6)
Teaching career (yr) 1-35 10.45+7.06
<5 66 (26.4)
6-10 81(32.4)
11-15 57 (22.8)
216 46 (18.4)
Education experience for infection prevention
Yes 162 (64.8)
No 88 (35.2)
Annual education time for infection prevention (hr) 1-30 2.35+4.00
Participants' schools
Location
Capital region 141 (56.4)
Non-capital region 109 (43.6)
No. of students in class 5-37 24.88+8.84
<25 143 (57.2)
>26 107 (42.8)
No. of total classrooms 5-60 30.68+15.57
<20 68 (27.2)
21-30 72 (28.8)
31-40 46 (18.4)
241 64 (25.6)
No. of total teachers 7-90 42.20+19.88
<30 73 (29.2)
31-50 104 (41.6)
251 73 (29.2)

SD, standard deviation.

ugho 2 ekt B A REe] 7Pge $E59Hso] (Table

2).
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Table 2. Descriptive statistics and validity of research variables (N=250)

Variable Mean+SD  Min-max  Skewness  Kurtosis Oyter _Outer 5 CR AVE VIF
loading (p) weight (p)
Respiratory infection prevention knowledge  7.19+1.70  1.00-9.00 -1.29 2.00
Respiratory infection prevention attitude 3.98+0.51 1.40-5.00 -0.88 2.09
Social support 4.38+0.65 2.25-5.00 -1.32 1.42 .78 .55
Family's support 4.44+0.74 1.00-5.00 1.70 3.07 .83 (<.001)
Friends' support 4.26+£0.81 1.50-5.00 -1.28 1.31 .79 (<.001)
Significant others' support 4.45+0.85 1.00-5.00 -1.92 4.35 .79 (<.001)
Self-efficacy 4.05+0.68 1.92-5.96 -0.14 0.35 .76 .52
Confidence 3.75£1.17 1.00-5.00 -0.05 -0.64 .62 (.005)
Self-regulatory efficacy 4.64+0.73 1.00-5.00 -0.93 2.31 .91 (<.001)
Task difficulty preference 3.02+1.00 1.00-5.00 -0.01 -0.59 .59 (<.001)
Respiratory infection prevention behavior 2.78+0.50 1.22-4.00 0.12 -0.14 .85 .65
Hand hygiene 3.32+0.50 2.00-4.00 -0.58 -0.45 08 (.652)
Vaccination 2.12+1.07 1.00-4.00 0.48 -1.05 53 (<.001)
Isolation precaution 2.79+0.64 1.00-4.00 -0.15 0.01 83 (<.001)
Health management 2.94+0.56 1.25-4.00 0.01 -0.35 83 (<.001)
School organizational culture 3.11+0.60 1.00-5.00 0.45 0.92
Innovative culture 3.09+0.98 1.00-5.00 -0.13 -0.85 .75 (.008) .46 (.376) 2.193
Rational culture 2.90+0.93 1.00-5.00 0.47 -0.54 .78 (.001) 32 (.374) 1.620
Group culture 3.21£0.90 1.00-5.00 -0.15 -0.59 .62 (.002) 32 (.333) 1.925
Hierarchical culture 3.25+0.88 1.00-5.00 0.03 -0.72 45 (.048) 1.404
AVE, average variance extracted; CR, composite reliability; SD, standard deviation; VIF, variance inflation factor.
JOuter weight in formative measurement.
Table 3. Direct, indirect, and total effect analysis for the hypothetical model (N=250)
Endogenous  Exogenous R? Q P Direct effects Indirect effects Total effects
variables variables  (adjusted R B B t (p) B B t (p) B B t (p)
RIPK SOC .05 (.04) .03 .05 22 20 2.04 (.041) 22 20 2.04 (.041)
RIPA SOC .03 (.03) .01 .03 .18 .18 1.53 (.125) .18 .18 1.53 (.125)
SS SOC .01 (.01) .01 .00 .05 .06 0.50 (.621) .05 .06 0.50 (.621)
SE RIPK .19 (.18) .02 .01 .08 .07 1.04 (.300) .08 .07  1.04 (.300)
SE RIPA .02 .15 .14 1.36(.175) .15 .14 1.36(.175)
SE SS 12 34 .33 3.25(.001) 34 .33 3.25(.001)
SE SOC .00 .03 .05 0.24(.809) .03 .03 0.46 (.647) .06 .08 0.35(.729)
RIPB RIPK .23 (.22) .05 .02 | .12 1.81(.070) .02 .02 0.86(.391) .10 .10 1.53 (.126)
RIPB RIPA .05 22 23 2.19(.029) .03 .03 1.31(.190) .25 .26 2.64 (.008)
RIPB SS .01 .09 .08 0.99 (.324) .07 .07 1.81(.070) .16 .15 2.08 (.037)
RIPB SOC .06 22 22 2.40(.017) .08 .08 1.28(.199) .30 .30 3.08 (.002)
RIPB SE .05 21 22 2.30(.021) 21 22 2.30(.021)

Standardized root mean square residual =
RIPA, respiratory infection prevention attitude; RIPB, respiratory infection prevention behavior; RIPK, respiratory infection prevention knowledge;
SOC, school organizational culture; SS, social support; SE, self-efficacy.

2ABSHE-007} 714 Aol BT/ AANE AEE-099 A7 loading=.08, p=650% AA T R4S AT EAKCZ %
B50H(F=.05) 0.2 Lpeheh(Table ). ofsh} SR AA7E 0.4 o4 0.7 HIFHel BEWL A (outer

loading= 62, p=.005), ‘YAHFo]x A5’ (outer loading=.59, p<.001),
2) EMD3 Mot ‘=% (outer loading=.53, p<.001)2 CR ¥ AVE Flo] 7|&& &

ARANAT EAR O GolaH] B PSSR Wuer  Eto] AASA AATHTable 7). WA ARG Wohw, BE
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Figure 2. Hypothetical model. *p<.05. **p<.01.
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Purpose: This study aimed to evaluate the effects of a practitioner-led empowerment program on
self-sufficiency motivation, self-esteem, and self-efficacy among low-income service recipients at
self-sufficiency centers.

Methods: A quasi-experimental repeated-measures design was used. Participants were recipients of
social services from 11 local self-sufficiency centers in Gyeonggi-do, South Korea. In total, 100 partici-
pants were recruited, with 51 assigned to the experimental group and 49 assigned to the control group.
The experimental group received an eight-session program delivered by center practitioners who had
been trained by mental health nurses, whereas the control group received usual services. Self-sufficiency
motivation, self-esteem, and self-efficacy were assessed at three time points: baseline (pretest: T0),
immediately after the intervention (post-test: T1), and 4 weeks after the intervention (follow-up: T2).
Results: Using generalized estimating equations, participants in the experimental group showed signifi-
cantly greater improvements than those in the control group at both T1 and T2 in self-sufficiency mo-
tivation (T1: B=1.61, p=.030; T2: B=2.88, p<.001), self-esteem (T1: B=2.77, p<.001; T2: B=2.78, p<.001),
and self-efficacy (T1: B=3.95, p=.004; T2: B=4.19, p<.001).

Conclusion: The practitioner-led program is associated with significant short-term improvements in
psychosocial determinants of self-sufficiency among low-income service recipients. These findings may
inform the development of community nursing interventions that support the psychosocial foundations
of independent living in this population and provide a basis for training programs designed to strengthen
the capacity of practitioners at local self-sufficiency centers (Clinical Research Information Service of
Korea registration number: KCTO010027; registration date: December 12, 2024).

Keywords: Empowerment; Motivation; Program; Reality therapy; Self concept

Introduction

Since the introduction of the National Basic Livelihood Security System in South Korea in
2000, social services for self-sufficiency have been established to enhance the independence of
low-income individuals with the capacity to work [1]. These initiatives led to the establishment
of local self-sufficiency centers (SSCs) that provide social services to promote self-reliance
among low-income individuals [1]. Self-reliance has been generally defined as a state in which

an individual meets their basic needs without relying on social services [2], emphasizing eco-
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nomic independence and welfare exit. However, an exclusive fo-
cus on economic indicators in the outcomes of social services
risks overlooking the psychosocial processes that underlie the
movement toward self-reliance [3].

Despite the positive evaluations of social services as programs
for promoting self-reliance in low-income populations, these ser-
vices have faced significant challenges. A primary concern is the
low employment and economic independence exit rates of those
who participate in the programs [4,5]. As of 2020, the welfare pro-
gram’s success or exit rates were reported to be only 25.9% [6], in-
dicating a persistent gap between actual outcomes and societal ex-
pectations, despite increased funding and governmental focus
[6,7]. Welfare-to-work initiatives that help achieve economic in-
dependence [8,9] continue to encounter persistent obstacles, par-
ticularly in addressing the psychological and social barriers that
impede individuals’ progress toward self-reliance [8].

A critical factor in the limited success of initiatives aimed at
promoting self-reliance among economically vulnerable popula-
tions is the psychological and emotional instability experienced by
the participants. Many low-income individuals experience chron-
ic unemployment, poverty, and associated mental health difficul-
ties, which can culminate in feelings of despair and resignation
[4,10]. These psychological burdens diminish motivation to seek
employment and pursue independent living [10], and are often
accompanied by lowered self-esteem and self-efficacy [11]. Social
services designed to promote economic independence frequently
pay insufficient attention to this psychological powerlessness,
which can undermine individuals’ capacity for self-directed action
[3,8]. Therefore, it is essential to address these negative psycholog-
ical factors and bolster participants’ psychological resources to
improve the effectiveness of welfare programs and ultimately
achieve self-reliance [12].

Empowerment refers to an ongoing process in which people
expand their capacity to influence what happens in their own
lives, rather than merely adapting to given conditions. The con-
cept emphasizes the development of psychological, social, and be-
havioral resources that allow individuals to set meaningful goals
and act effectively to achieve them [13]. Empowerment enhances
self-reliance by enabling individuals to harness their potential and
take control of their circumstances. It fosters self-efficacy,
strengthens individuals’ capacity for self-sustaining activities, and
helps restore a damaged sense of self [11]. Previous studies have
emphasized empowering low-income welfare recipients to over-
come helplessness stemming from economic dependence and to
restore self-esteem undermined by poverty [14,15]. Enhancing

self-sufficiency motivation is also crucial for reducing reliance on
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government support [16,17].

Community mental health nurses are required to take an inter-
est in the health of vulnerable groups such as low-income service
recipients. Meanwhile, practitioners at local SSCs are frontline
workers who interact directly with recipients of social services.
They are the primary facilitators, connecting recipients with social
services that address recipients’ needs [18]. Practitioners need to
provide psychosocial interventions to service recipients, as they
are experiencing psychosocial difficulties due to poverty [19].
However, practitioners working at SSCs are often hired without
majoring in, or receiving sufficient training in, fields related to the
provision of psychosocial intervention services for community
clients [20]. Consequently, service recipients end up merely re-
ceiving social services rather than strengthening their motivation
for self-reliance, which ultimately undermines the effectiveness of
social services [21,22]. There is a positive relationship between the
quality of services provided by practitioners in SSCs and the out-
comes of social services [22]. However, few studies have attempted
to enhance practitioners’ capabilities through training or to verify
the effectiveness of psychosocial interventions provided by practi-
tioners.

To empower low-income service recipients to become self-reli-
ant, a paradigm shift is needed in the way service recipients are
conceptualized. Rather than viewing them as passive recipients of
government assistance, they should be regarded as active agents in
the process of achieving self-reliance, supported by structured
government and community resources.

Grounded in choice theory, reality therapy is a present-focused,
action-oriented approach that emphasizes personal responsibility,
self-evaluation, and planning for change, thereby enhancing indi-
viduals’ sense of ownership and control over their lives [23]. This
approach has been reported to promote motivation for change
[24,25]. It also increases self-esteem by encouraging individuals to
plan and carry out actions to satisfy their needs, thereby fostering
a sense of accomplishment [26,27]. Furthermore, this approach
enhances self-efficacy by helping individuals to recognize that past
failures were related to their own choices, to avoid making excuses
for failure, and to experience success through the execution of ac-
tion plans [28,29].

Therefore, this study implemented a practitioner-led empower-
ment program (PLEP) based on reality therapy and examined its
effectiveness in increasing self-sufficiency motivation, self-esteem,
and self-efficacy among low-income service recipients. Contextu-
ally, in the present study self-reliance is understood as a psycho-
logical state characterized by key proximal psychosocial factors—

specifically, self-sufficiency motivation, self-esteem, and
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self-efficacy—rather than as an objective state of economic
self-sufficiency, such as welfare exit or stable employment. Ac-
cordingly, the focus of this study is on psychological empower-
ment that may support progress toward self-reliance, while recog-
nizing that long-term economic and structural outcomes fall
beyond the scope of this evaluation. The hypotheses of the study
are as follows:

Hypothesis 1: Participants in the intervention group will show
greater increases in self-sufficiency motivation after receiving the
PLEP than those in the control group.

Hypothesis 2: Participants in the intervention group will show
greater increases in self-esteem after receiving the PLEP than
those in the control group.

Hypothesis 3: Participants in the intervention group will show
greater increases in self-efficacy after receiving the PLEP than

those in the control group.

Methods
1. Study design

We conducted a quasi-experimental study with a repeat-
ed-measures design at three time points: baseline (T0), immedi-
ately after the intervention (T1), and 4 weeks after the interven-
tion (T2) (Figure 1). The study adhered to the Transparent
Reporting of Evaluations with Nonrandomized Designs (TREND)
guidelines [30].

2. Setting and sample
Participants were recruited using purposive sampling. Low-in-

come service recipients at local SSCs in Gyeonggi-do, one of

South Korea’s 17 regions, were invited by staff at each center to

Approach Approached (N=1,488)

Assessed for eligibility (n=100)

Enrollment Assigned to one of two groups (n=100)

A 4

Allocation

v

Experimental group (n=51)

|

Baseline test (n=51)

|

Intervention
51 participants received intervention
program (8 sessions)

Control group (n=49)

|

Baseline test (n=49)

|

Intervention
49 participants did not receive the
intervention program

|

Follow-up 1

Post-test (n=46)
* Lost to post-test (absent) (n=5)

|

Follow-up test (n=46)
* Lost to follow-up test (absent) (n=0)

Post-test (n=49)
* Lost to post-test (absent) (n=0)

}

Follow-up test (n=48)
* Lost to follow-up test (absent) (n=1)
« Brief program after follow-up test

}

Analysis l

Analyzed (n=44)
« Elimination due to absence of more
than 3 sessions (n=2)

Figure 1. Participant flowchart of the trial.
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participate. The inclusion criteria were: (1) receiving social ser-
vices at a local SSC, (2) being >20 years old, and (3) having no dif-
ficulties in communication or cooperation. Participants were ex-
cluded if they were unwilling to provide written informed consent,
and were considered dropouts if they missed three or more pro-
gram sessions.

Using G*Power (Heinrich-Heine-Universitit Diisseldorf), the
required sample size for a repeated measures ANOVA was calcu-
lated based on an alpha level of .05, a power of 80%, and a medi-
um effect size of 0.25 (as recommended by Cohen [31] for studies
with limited prior research), across three time points of data col-
lection. The calculation indicated that at least 86 participants were
required. To account for an estimated dropout rate of 15%, we
planned to recruit 99 participants. However, the number of partic-
ipants who agreed to participate in this study in the two groups
differed. Finally, 51 people were selected for the experimental
group and 49 for the control group.

We applied a purposive sampling method. Specifically, the ex-
perimental group was selected from centers where practitioners
who had participated in the capacity-enhancement program in
the preliminary study were affiliated [32], while the control group
was selected from other centers. One hundred low-income service
recipients were enrolled, with 51 allocated to the experimental
group and 49 to the control group. Five participants in the experi-
mental group did not attend the post-test, and one participant in
the control group missed the follow-up test due to a scheduling
conflict. Additionally, two participants in the experimental group
dropped out. Consequently, 92 participants (44 in the experimen-
tal group and 48 in the control group) were included in the final
analysis (Figure 1). The final dropout rates were 13.7% and 2.0%

in the experimental and control groups, respectively.
3. Ethical considerations

Ethical approval was obtained from the Institutional Review
Board of Ajou University Hospital (No. AJOUIRB-SB-2022-332).
This study was retrospectively registered with the Clinical Re-
search Information Service of Korea (registration number:
KCT0010027). Participants provided written informed consent
after receiving an explanation that participation was voluntary
and that they could withdraw at any time without disadvantage.
They were assured that participation would not affect their ser-
vices at the local SSCs. The participants were informed that all
data would be processed as numbers using computer programs

and would be used only for the current study.
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4. Measurements

Self-sufficiency motivation was measured using the Self-Suffi-
ciency Motivation Inventory [33]. This inventory included 10
items, which were scored on a 5-point Likert scale. This inventory
demonstrated sufficient internal consistency in previous studies,
with a Cronbach’s alpha of .75 [33]. In this study, Cronbach’s alpha
was .89.

Self-esteem was assessed with the validated Korean version of
Rosenberg’s Self-Esteem Scale [34,35]. The instrument includes
10 statements rated on a 4-point Likert scale. With negative items
reverse-scored, higher total scores reflect higher levels of self-es-
teem. The scale was reported to have strong internal consistency
in a past study, with a Cronbach’s alpha of .89 [35]. Cronbach al-
pha was .86 in this study.

Self-efficacy was measured using the Self-Efficacy Scale [36],
translated into Korean and modified for a Korean population [37].
The scale consists of 17 items; each rated on a 5-point Likert scale.
Higher scores indicate greater self-efficacy. The scale demonstrat-
ed internal consistency in a previous study, with a Cronbachss al-
pha of .71 [36]. Cronbach’s alpha was .92 in this study.

5. Procedure

Before the present study, a quasi-experimental investigation was
carried out [32]. In that study, mental health nurses provided a ca-
pacity-enhancement program for practitioners working in local
SSCs in the Gyeonggi-do region. The experimental group in this
study was recruited from six centers where practitioners had re-
ceived a capacity-enhancement program in a previous study [32].
The control group in this study was recruited by sending a letter
explaining the study’s purpose and the groups role to the directors
of all 27 other local SSCs in Gyeonggi Province. Finally, five cen-
ters were selected in the control group.

We recruited participants for this study with permission from
each center’s director by posting a recruitment notice on each cen-
ter’s bulletin board. The notice included the study’s objectives and
procedures, compensation details, the required number of partici-
pants (eight per center for the experimental group and 10 per cen-
ter for the control group), and contact information for those inter-
ested in participating. Once the target number of participants was
reached, the research assistants contacted individuals who indicat-
ed their willingness to participate. They confirmed the partici-
pants’ eligibility according to the inclusion and exclusion criteria
and provided detailed information about the study. After obtain-

ing written informed consent, a baseline assessment was conduct-
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ed. Data collection was performed by five trained research assis-
tants who were masked to group assignment. Data were collected
at three time points: baseline, post-test (immediately after the in-
tervention), and follow-up test (4 weeks after the intervention). To
ensure inter-rater reliability, the principal researcher provided
training sessions.

Throughout the study period, all participants continued to re-
ceive standard social services provided at the center. These ser-
vices included regular work assignments and wages, as well as
linkages to administrative and financial support. Participants in
the experimental group received the PLEP in addition to standard
services. The program was implemented in six centers, with each
group consisting of eight to nine participants. The program was
delivered by two practitioners from each center who had partici-
pated in a prior capacity-enhancement program in a quasi-exper-
imental study before the present investigation [32].

One practitioner at each center served as the main leader, re-
sponsible for conducting the session, while the other served as the
co-leader, focusing on encouraging participant engagement. The
practitioners alternated between these roles across sessions. The
control group also received a brief empowerment program after
the follow-up test. The program was offered to participants in the
control group who voluntarily chose to receive it and a total of 25
participants took part. The main content involved discussing the
difficulties they were currently facing and exploring strategies to
address them. Participants in both groups received a reward of
40,000 Korean won (approximately US$27) for completing each
assessment (baseline, post-test, and follow-up test). Data were col-
lected between September 8 and December 21, 2022.

6. Program provider training and intervention fidelity

Twelve practitioners who were program providers received
training through a two-phase training course from two mental
health nurses who had completed a 27-hour introductory course
in reality therapy. First, as previously mentioned, they participated
in a capacity-enhancement program in a previous study [32]. The
program had five 100-minute sessions focused on professional
competencies in the workplace, including self-awareness and
practice-related skills. Second, they attended a 2-hour lecture on
reality therapy and received training on the empowerment pro-
gram manual developed by the mental health nurse faculty re-
search team. Practitioners averaged 39.2 years, and the mean em-
ployment length was 3 years and 9 months. They had graduated
from junior colleges or universities, and 60% of them were mar-

ried. Although they had not majored in community nursing or
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other public health-related fields, most of them had obtained so-
cial worker licenses. To ensure intervention fidelity across centers,
a structured nine-item fidelity checklist was used and completed
by practitioners after each session. In addition, online meetings
were held after every session between the practitioners and mental
health nurses to report program progress, discuss upcoming ses-

sions, and clarify any questions regarding implementation.
7. Intervention: empowerment program

The empowerment program was developed by researchers who
specialized in psychiatric nursing and had completed a 27-hour
introductory course in reality therapy. This program was based on
the reality therapy approach proposed by Glasser [23] and a re-
view of relevant literature. Qualitative research was conducted to
structure the program’s content, particularly a study on the self-re-
liance process of participants who had transitioned from being
welfare recipients to independent living [38]. This qualitative work
informed the detailed composition of the program content. More-
over, the program was refined through consultations with two re-
ality therapy experts—both certified reality therapy instructors
with practical experience—and three psychiatric mental health
professionals. Its effectiveness was previously demonstrated in our
preliminary study [39], which examined outcomes among low-in-
come welfare recipients at local SSCs.

The program was organized into six major topics (Exploring
wants; Understanding “the world I want” and “the world I per-
ceive”; Exploring one’s behaviors; Evaluating one’s behaviors and
making an action plan; Making plans to become the master of
one’ life; Implementing a plan and strengthening one’s mind)
based on the WDEP (wants, doing, self-evaluation, planning) sys-
tem proposed by Wubbolding [40]. The WDEP system represents
the typical process of a reality therapy program and provides a
framework that helps clients make effective life choices, leading to
a more positive life. The core components of WDEP are as follows
[40]: W refers to “What do you want?”, which enables clients to
explore their wants and future plans. D refers to “What are you
doing?”, which encourages clients to explore how they have acted
to meet their basic needs and wants. E refers to “Is what you are
doing helpful to you?”, which prompts clients to engage in
self-evaluation and classify their behaviors as they relate to their
fulfilled or unfulfilled wants and needs. P refers to “What is your
plan?”, which encourages clients to commit to improving their life
and to establish a plan to fulfill their wants and needs. The main
topics linked to the WDEP framework and the contents of each

session are summarized in Table 1.
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Table 1. Contents of the reality therapy-based empowerment program

Stages Major topics

Session

Specific contents

Creating a counseling  Introduction

environment

Wants Exploring wants

Doing Understanding "the world | want" and

“"the world | perceive”

Exploring one's behaviors

Self-evaluation Evaluating one's behaviors and making an

action plan

Planning Making plans to become the master of

one's life

Implementing a plan and strengthening
one's mind

1

e QOrientation to the program

® Understanding reality therapy

® Introduction to each other

® Understanding basic needs

e |dentifying what | truly want

® Making new action plans

e Finding out why one's wants aren't being met
® Writing down other reasons

® Reflecting on "my good photo album”

® Reflecting on “the world | perceive”
® Understanding the conflict arising from the difference between the
two worlds

® Reflecting on the actions taken to solve the conflict
® Understanding that every action is one's own choice
® Evaluating whether the actions taken helped meet one's needs

® Writing down a behavior one can do differently than before
® Trying new behaviors to change one's life

® Improving internal control to change one's life
® Creating a message for continuous plan implementation

e Strengthening one's mind to become the master of one's life
e Closing

This program consisted of eight weekly sessions, with each ses-
sion lasting 90 minutes. The program primarily focused on cogni-
tive restructuring and behavioral activation related to self and life
management. Each session was implemented following a struc-
tured, consistent format. The first session was conducted after
completing baseline tests.

The program providers distributed a manual containing topics
and corresponding activities. Participants recorded topic-related
content and stored their manuals at the center, retrieving them
only upon completion of the program. Beginning in the second
session, the structure of each meeting was as follows: (1) warm-up
discussion on the previous week’s experiences (10 minutes); (2)
introduction of the topic and activities by the program provider
(10 minutes); (3) engagement in topic-related activities and writ-
ten reflection (30 minutes); (4) group sharing and discussion (30
minutes); and (5) summary and wrap-up by the provider (10
minutes).

Reality therapy emphasizes building a safe therapeutic environ-
ment in which participants can explore their problems, thoughts,

and emotions without fear of criticism [40]. Accordingly, in the
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first session, efforts were made to create a supportive atmosphere
by viewing participants’ experiences from their own perspectives,
empathizing, and showing respect. In Session I, the main leader
provided an orientation to the program and an explanation of re-
ality therapy. The leader explained the rules to be followed while
participating in the program. The participants took turns intro-
ducing themselves and were encouraged to share two of their
strengths. Participants were also asked to talk about their expecta-
tions regarding their participation in the program.

Sessions II and III, linked to the ‘W’ in WDEP, had exploring
wants as their main topic and aimed to enhance participants’ mo-
tivation for self-reliant living by helping them identify what they
truly want, explore the reasons those wants were unmet, and take
responsibility for their own lives [40]. In Session II, the leader ex-
plained the basic needs essential for living to help the participants
understand these needs. The leader then asked each participant to
determine what they really wanted and plan a new action to
achieve it. The leader also gave them the task of implementing one
of the actions they had planned to achieve what they really want-
ed. The leader guided the participants to plan simple, realistic, and
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achievable actions. This task was given to the participants after ev-
ery session until the end of the program. Session III focused on
helping the participants explore why they had not achieved their
goals and reflected on whether any of these reasons were change-
able.

Sessions IV and V; linked to the ‘D’ in WDEP, had understand-
ing “the world I want” and “the world I perceive” and exploring
one’s behaviors as their main topic. Session IV aimed to enhance
motivation for self-reliant living by helping participants under-
stand the “world I want” and the “world I perceive,” and take re-
sponsibility for their own situations [40]. The leader explained
these two worlds and stated that individuals experience conflicts
because of the gap between the two worlds. The leader then asked
the participants to reflect on their desired and perceived worlds
and discuss their reflections with one another. Participants were
asked to think about the differences between the world they want-
ed and the world they perceived. Session V also aimed to enhance
motivation for self-reliant living by guiding participants to explore
their behaviors in situations of conflict arising from the gap be-
tween the two worlds—the “world I want” and the “world I per-
ceive’—and to develop a sense of responsibility for their own situ-
ations [40]. The participants talked about the actions they took to
cope with conflicts between the two worlds. The leader guided the
participants to recognize that all actions were their own choices
and that they should take responsibility for their actions. Partici-
pants were also asked to think about other ways to deal with the
conflict caused by the gap between the two worlds other than the
(ineffective) actions they had taken in the past.

Session V1, linked to the ‘E” in WDEP, had evaluating one’s be-
haviors and making an action plan as its main topic and aimed to
enhance self-esteem by encouraging participants to evaluate
whether their previous behaviors to meet their needs were effec-
tive, to design actions different from past ineffective actions previ-
ously taken to fulfill their needs, and to experience a sense of ac-
complishment through implementing their plans [40].
Furthermore, Session VI also sought to strengthen self-efficacy by
encouraging participants to take responsibility for their prob-
lem-solving decisions and identify the causes of failure, rather
than making excuses [40]. Participants were asked to evaluate
whether their actions were helpful in achieving their goals, to list
new actions they could take differently, and to commit to carrying
out those actions. The leader also guided participants in planning
their actions, ensuring actions were simple, realistic, and achiev-
able.

Sessions VII and VIII, linked to the ‘P’ in WDEP, had making

plans to become the master of one’ life, and implementing a plan
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and strengthening one’s mind as their main topic. Session VII fo-
cused on planning to become the master of one’s life and aimed to
enhance self-efficacy by encouraging participants to take new ac-
tions to change their lives [40]. It also aimed to enhance self-es-
teem by improving participants’ internal sense of control through
identifying their strengths and positive resources [40]. The partic-
ipants were asked to apply new behaviors to create positive chang-
es and observe the results. They were also encouraged to identify
their strengths and positive resources by recalling their most
meaningful moments and the people who supported them. The
final session, Session VIII, aimed to enhance self-sufficiency mo-
tivation, self-esteem, and self-efficacy by encouraging participants
to continuously carry out the actions they had planned to fulfill
their wants and by strengthening their will to live with a sense of
ownership and control over their lives [40]. Participants were
asked to create a healing message for themselves and strengthen
their minds to become a master of life. Finally, participants shared
their thoughts on the experience of participating in the program
and talked about the changes they experienced while participating

in the program.

8. Statistical analysis

Data analyses were performed using IBM SPSS for Windows
ver. 28.0 (IBM Corp.). Descriptive analyses were performed to
summarize the participants’ general characteristics. The normality
of continuous variables was verified using the Shapiro-Wilk test.
There were a small number of missing values. Among various
methods for handling missing value, we used mean imputation as
a single-value imputation approach, because it is simple and al-
lows analysis of the full data set [41]. To assess group homogeneity
before the intervention, chi-square or Fisher’s exact tests were
used for categorical variables, and independent t-tests or
Mann-Whitney U tests were used for continuous variables. Inter-
vention effects were analyzed using generalized estimating equa-
tions (GEE), with baseline values of the dependent variables con-
trolled as covariates. Two-tailed t-tests were conducted to compare
mean differences between time points in the two groups. Cohen's
d values were calculated as measures of effect size. Values of 0.2,
0.5, and 0.8 were interpreted as indicating small, medium, and
large effect sizes, respectively [42].
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Table 2. Homogeneity testing for general characteristics and baseline variables between the two groups (N=92)

Characteristic Total (N=92) Exp. (n=44) Cont. (h=48) t,z or x° p
Age (yr) 52.70+10.89 52.27+11.55 53.08+£10.35 -0.70” 944
Gender 4.19 .041
Men 38 (41.3) 23 (52.3) 15 (31.3)
Women 54 (58.7) 21 (47.7) 33 (68.7)
Education 1.417 723
Elementary school 3(3.3) 1(2.3) 2 (4.2)
Middle school 14 (15.2) 5(11.4) 9(18.8)
High school 59 (64.1) 30 (68.1) 29 (60.3)
College 16 (17.4) 8(18.2) 8(16.7)
Marital status® 3.04 385
Unmarried 24 (26.4) 15 (34.1) 9(19.1)
Separation, divorce 38 (41.7) 16 (36.3) 22 (46.9)
Married 16 (17.6) 8(18.2) 8(17.0)
Widowed 13 (14.3) 5(11.4) 8(17.0)
Religion 1.97 .161
Have 57 (62.0) 24 (54.5) 33 (68.7)
Have not 35(38.0) 20 (45.5) 15 (31.3)
Duration of being a recipient (mo) 14.91+10.81 13.05+9.66 16.73+11.64 -1.44° 150
Monthly income (10,000 Korean won) 131.75+25.47 132.70+21.72 130.90+28.62 -0.82° 414
SS motivation” 30.57+4.29 29.57+4.78 31.48+3.60 -2.19 .029
Self-esteem 29.05+4.45 28.23+4.75 29.81+4.05 -1.73 .088
Self—efficacya) 61.07+£10.16 59.11+10.71 62.89+9.37 -1.69 .092
Values are presented as mean + standard deviation or number (%).
Cont, control group; Exp, experimental group; SS motivation, self-sufficiency motivation.
a)By Mann-Whitney U test. l’]By Fisher's exact test. C]Missing data were excluded.
Table 3. Changes in study outcomes over time (N=92)
Variable T0 T T2 T1-T0 Effect size” T2-T0 Effect size”
Self-sufficiency motivation 0.45 0.82
Exp. (n=44) 29.57+4.78 30.89+4.86 30.57+5.07 1.32+3.47 1.00£3.62
Con. (n=48) 31.48+3.60 31.19+4.09 29.60+3.61 -0.29+3.72 -1.88+3.40
Self-esteem 0.84 0.85
Exp. (n=44) 28.23+4.75 30.91+4.86 30.61+4.63 2.68+3.65 2.39+3.79
Con. (n=48) 29.81+4.05 29.73+4.59 29.42+4.59 -0.08+£2.91 -0.40+2.76
Self-efficacy 0.61 0.71
Exp. (n=44) 59.11+10.71 63.27£10.04 62.77+£10.54 4.16%7.21 3.66%6.65
Con. (n=48) 62.89+9.37 63.06+£9.32 62.33+£8.40 0.21+£5.77 -0.53+5.09

Values are presented as mean +standard deviation unless otherwise stated.

Cont, control group; Exp, experimental group; T0, baseline; T1, post-test; T2, follow-up test; T1-T0, mean difference between baseline and post-test;
T2-T0, mean difference between baseline and follow-up test.

JEffect sizes are presented as absolute values.

Results self-sufficiency motivation (Tables 2).

1. Homogeneity between the experimental and control 2. Effects of the PLEP
groups

The mean differences between time points and the correspond-

The baseline comparison indicated that the experimental and

control groups were generally equivalent, except for gender and
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ing effect sizes are presented in Table 3. Table 4 shows the GEE re-

sults for the outcomes over times (T0, T1, T2) between the two

283



Myungsun Hyun - Eunyoung Park - Hyuncheol Kang - Mihye Kim

Table 4. Results of the generalized estimating equation analysis (N=92)

Variable Unstandardized coefficients (B) 95% confidence interval p
Self-sufficiency motivation
Group -1.91 -3.63 to -0.19 .029
T -0.29 -1.33t0 0.75 .583
T2 -1.88 -2.83 to -0.92 <.001
GroupxT1 1.61 0.16 to 3.06 .030
GroupxT2 2.88 1.45 to 4.30 <.001
Self-esteem
Group -1.59 -3.38 t0 0.21 .083
T -0.08 -0.90 to 0.73 .841
T2 -0.40 -1.17 to 0.38 315
GroupxT1 2.77 1.43 to 4.1 <.001
GroupxT2 2.78 1.43 to 4.13 <.001
Self-efficacy
Group -3.78 -7.88 t0 0.32 .071
1Kl 0.21 -1.42 to 1.85 .798
T2 -0.53 -1.97 to 0.91 469
GroupxT1 3.95 1.28 to 6.61 .004
GroupxT2 4.19 1.77 to 6.61 <.001

TO, baseline; T1, post-test; T2, follow-up test; Group xT1, interaction between group and time at post-test; Group x T2, interaction between group

and time at follow-up.

groups. For self-sufficiency motivation, compared with the con-
trol group, the PLEP showed a small effect size at T1 and a large
effect size at T2 in the experimental group (T1: effect size=0.45;
T2: effect size=0.82). According to the GEE analysis, the increase
in self-sufficiency motivation in the experimental group was sig-
nificantly greater than in the control group at both T1 and T2 (T1:
B=1.61; 95% confidence interval [CI], 0.16 to 3.06; p=.030; T2:
B=2.88;95% CI, 1.45 to 4.30; p<.001).

For self-esteem, compared with the control group, the PLEP
showed large effect sizes at both T1 and T2 in the experimental
group (T1: effect size=0.84; T2: effect size=0.85), which exceed the
conventional threshold of 0.8 for a large effect. The GEE results
also indicated that the increase in self-esteem in the experimental
group was significantly greater than in the control group at both
T1 and T2 (T1: B=2.77; 95% CI, 1.43 to 4.11; p<.001; T2: B=2.78;
95% CI, 1.43 to 4.13; p<.001).

Finally, for self-efficacy, compared with the control group, the
PLEP showed medium-to-large effect sizes at both T1 and T2 in
the experimental group (T1: effect size=0.61; T2: effect size=0.71).
The GEE results also showed that the increase in self-efficacy in
the experimental group was significantly greater than in the con-
trol group at both T1 and T2 (T1: B=3.95; 95% CI, 1.28 to 6.61;
Pp=.004; T2: B=4.19; 95% CI, 1.77 to 6.61; p<.001).
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Discussion

This study evaluated the effects of a PLEP on low-income ser-
vice recipients at local SSCs in South Korea. The findings indicate
that participation in the program was associated with increased
self-sufficiency motivation, higher self-esteem, and greater self-ef-
ficacy, and that these changes were maintained over a 4-week fol-
low-up period. In line with the study’s conceptualization, these
outcomes represent proximal psychosocial determinants of
self-reliance rather than direct indicators of economic or structur-
al self-sufficiency.

The experimental group showed a significant increase in
self-sufficiency motivation after participating in the PLEP, and
this effect was sustained for up to 4 weeks post-intervention. This
finding aligned with prior studies that have highlighted positive
associations between empowerment-oriented interventions and
self-sufficiency motivation [24,25]. Although the lack of baseline
equivalence between the groups necessitated cautious interpreta-
tion, the intervention group demonstrated favorable changes, de-
spite the control group exhibiting higher initial self-sufficiency
motivation. In this program, participants were guided to explore
their needs, identify why those needs were not being met in their
lives, and develop specific action plans to fulfill them. Through
this process, participants developed a sense of responsibility for

their situations, which may contribute to the enhancement of
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self-sufficiency motivation [24,25]. Additionally, the therapeutic
environment established from the beginning of the program—
characterized by peer support, encouragement, and social con-
nectedness during group sessions—may have contributed to im-
proving participants’ motivation for self-sufficiency [43].

The experimental group also showed a significant improvement
in self-esteem after participating in the PLEP, with this improve-
ment lasting for 4 weeks after the intervention. This finding is
consistent with previous research suggesting that reality thera-
py-oriented interventions can be associated with enhanced self-es-
teem in diverse populations [26,27]. In the program, participants
were encouraged to create actionable plans to meet their needs
and experience a sense of accomplishment by completing specific
actions, which may be related to the observed gains in self-esteem
[26]. While few studies have explored how reality therapy influ-
ences self-esteem in diverse settings, the current findings are con-
sistent with those of a previous empowerment program study [44].
That study indicated that interventions focusing on self-expres-
sion, problem-solving, and constructive thinking are linked with
improvements in self-esteem. Opportunities to identify and share
personal strengths within a supportive group environment also
appear to have been an important component of the self-esteem
gains observed in this study [27].

Similarly, the experimental group showed a significant im-
provement in self-efficacy after participating in the PLEP, with
these positive effects persisting for up to 4 weeks after the inter-
vention. This finding is in line with prior findings on the potential
benefits of reality therapy-based interventions for enhancing
self-efficacy across diverse populations [28,29]. Program compo-
nents that emphasized recognizing one’s current situation as a re-
sult of personal choices and fostering a sense of responsibility for
life decisions may have contributed to increases in self-efficacy
[28]. Opportunities for participants to experience success by exe-
cuting action plans were likely important for reinforcing partici-
pants’ confidence in their ability to initiate and maintain change
[28]. Furthermore, putting these plans into practice may have fos-
tered a greater sense of control over their behavior, which was re-
flected in the observed improvements in self-efficacy during the
intervention and at the 4-week follow-up [29].

Together, the PLEP was associated with short-term improve-
ments in self-sufficiency motivation, self-esteem, and self-efficacy
that were maintained over a 4-week period. The analyses showed
that effect sizes for the psychosocial outcomes ranged from small
to large at post-test and from medium to large at the 4-week fol-
low-up. These findings suggest that practitioner-delivered, reality

therapy-based interventions may strengthen psychosocial deter-
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minants that underlie self-reliance among low-income service re-
cipients, while not providing direct evidence of economic or
structural self-sufficiency. Practitioners with expertise in psycho-
social interventions may be key contributors to the delivery of tai-
lored programs for vulnerable populations. The present results
may provide useful information for mental health nurses in com-
munities when designing training programs for center-based
practitioners and considering how to support the psychosocial
foundations of self-reliance in disadvantaged groups. Our findings
support the feasibility and potential value of practitioner-led psy-
chosocial interventions and illustrate how a reality therapy-based
empowerment program can be implemented in community set-
tings. Although the empowerment program developed in this
study showed promising results, it would likely be difficult for
center-based practitioners to deliver it independently in routine
practice. To ensure the quality and sustainability of the interven-
tion, structured supervision and ongoing support from commu-
nity mental health nurses are needed, including periodic case
consultations, skills-based training sessions, and opportunities for
joint problem-solving in challenging cases. Therefore, future stud-
ies should investigate optimal models of supervision and collabo-
ration between community mental health nurses and center-based
practitioners, and examine the mediating mechanisms through
which practitioner-led interventions improve recipients’ psycho-
social outcomes. Overall, this reality therapy-based program pres-
ents a model that can be applied to social service recipients who
have a strong need to make effective life choices and proactively
control their own lives. As the intervention in this study was deliv-
ered by center-based practitioners trained and supervised by
mental health nurses, it illustrates a practitioner-led model
through which mental health nurses can extend their influence
beyond direct service provision. As this program is repeatedly im-
plemented in community settings by mental health nurses in col-
laboration with practitioners for vulnerable populations, including
social service recipients, it may gradually take root and become
established in routine practice, thereby expanding and supporting
the role of mental health nurses in community welfare and social
service systems.

This study had several limitations. First, this study used a non-
randomized design. Second, the participants were selected from
11 of the 250 centers in one of the 17 regions of South Korea.
Therefore, the findings may not be representative of all low-in-
come service recipients nationwide. Third, the study used only a
single-blind design; thus, the Hawthorne effect could not be con-
trolled. Fourth, the dropout rate in the experimental group was

higher than that in the control group. Therefore, caution is re-
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quired when assuming the observed program effects. Fifth, the
sex composition of the experimental and control groups was het-
erogeneous, which may limit the generalizability of the findings.
Sixth, because participants were assigned at the institutional (cen-
ter) level rather than individually, differences in institutional char-
acteristics (e.g., staff expertise, available resources, or organiza-
tional climate) may have introduced cluster-level biases into the
estimated treatment effects and increased the risk of Type I error
[45]. In this study, we did not apply analytical methods that adjust
for clustering (e.g., multilevel modeling), nor did we statistically
control for potential treatment-by-institution interactions; there-
fore, the observed group differences should be interpreted with
caution. Seventh, mean imputation was used to handle missing
values, not more advanced approaches such as multiple imputa-
tion or full-information maximum likelihood. In addition, sensi-
tivity analysis was not performed because the missing values were
a minority (13 items) of the total items. Because mean imputation
does not account for the uncertainty associated with missing data
and can attenuate variability, this method may bias parameter es-
timates and inflate the risk of Type I error [41]; therefore, our
findings regarding psychosocial outcomes should be considered
preliminary and interpreted with caution. Finally, objective indi-
cators of economic or structural self-sufficiency (e.g., welfare exit,
stable employment, income change) were not assessed. Given that
the present study focused on psychosocial determinants of self-re-
liance, the observed improvements cannot be regarded as direct
evidence of economic or structural self-sufficiency. Caution is
therefore warranted when drawing policy implications, and future
longitudinal studies should incorporate both psychosocial out-
comes and objective labor market or welfare indicators to evaluate

the broader and longer-term impact of similar interventions.

Conclusion

An empowerment program based on reality therapy, delivered
by practitioners at SSCs, can improve motivation for self-suffi-
ciency, self-esteem, and self-efficacy among low-income service
recipients. This study provides basic data for community nurses to
develop interventions for low-income populations and contribute
to the development of national-level social policies. In addition,
this study provides basic data for constructing an infrastructure
system that delivers necessary interventions for vulnerable popu-

lations.
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The authors regret an error in the Funding statement on page 63 of the article titled “Psycho-
metric testing of the Korean version of the Undergraduate Nursing Student Academic Satisfac-
tion Scale: a methodological study” published in Volume 56, Issue 1 (pp. 51-66) [1], and would
like to correct it as follows.

This study was conducted with internal research funding, and according to the regulations of
the affiliated institution, only the corresponding author’s research funding should be acknowl-
edged. Therefore, we respectfully request that the Funding statement be corrected to include
only the internal research grant from Yeungnam University College received by the correspond-
ing author.

This correction pertains solely to an administrative matter related to the acknowledgment of
funding sources and does not affect the study design, methods, results, or conclusions of the ar-
ticle.

The authors sincerely apologize for any inconvenience caused and kindly ask for your under-

standing.
Funding
[Before correction]
This research was supported by the Yeungnam University College Research Grants in 2023

and the National Research Foundation of Korea (NRF) grant funded by the Korea government
(MSIT) (No.2020R1G1A1101049).

[After correction]
This research was supported by the Yeungnam University College Research Grants in 2023.
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