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Development and evaluation of a
question-answering chatbot to provide
information for patients with coronary
artery disease after percutaneous
coronary intervention

Geunhee Lee', Yun Hee Shin?

'Emergency Intensive Care Unit, Wonju Severance Christian Hospital, Wonju, Korea
*College of Nursing, Yonsei University, Wonju, Korea

Purpose: This study aimed to develop a question-answering chatbot that provides accurate and consis-
tent answers to questions that may arise during the recovery process of patients with coronary artery
disease after percutaneous coronary intervention, and to evaluate the chatbot.

Methods: The chatbot was developed through the stages of analysis, design, implementation, and eval-
uation. It was evaluated by five experts, and the user experience was evaluated by 27 patients who
underwent percutaneous coronary intervention. Furthermore, chatbot utilization was analyzed based
on user experience logs.

Results: The chatbot was constructed as a question-answering database that included three categories:
coronary artery disease, percutaneous coronary intervention, and post-intervention management. The
question-answering chatbot, referred to as the "Cardiovascular Strong” channel, has been launched and
implemented. An expert evaluation of the chatbot revealed no usability issues or necessary modifica-
tions. The overall result of the user experience evaluation was 4.26 points. Based on the user experience
log, the question-answer accuracy was 84.6%, and medications during post-intervention management
were the most frequently searched topic, accounting for 110 cases (20.8%) out of a total of 528.
Conclusion: The chatbot that was developed to provide information via real-time answers to questions
after the intervention can be easily accessed in clinical settings with no time or space constraints. It also
will contribute to providing accurate disease-related information via the familiar KakaoTalk platform.

Keywords: Artificial intelligence; Coronary artery disease; Percutaneous coronary intervention

ME

1. 970 Eed
2024 AlAEA7]7-(World Health Organization)of 4] 23S A MA 10t AFGEQI &5 T4
]

YT Y PPABS 13%2 1918 AA31T onill], JLET Mol Bas

o= guEol Z7Fka TRl THFH AR A2l htel BAFHEA & (percutane-

153


https://creativecommons.org/licenses/by-nd/4.0
https://creativecommons.org/licenses/by-nd/4.0
https://orcid.org/0009-0009-0406-9156
https://orcid.org/0000-0003-3286-1633

ous coronary intervention) 314 $48gE 52 AREE 4t

3fe] Fobdl BTG WH DAFN] VRS 5K A%

2, S B9 F4F 60.7%, FATEM 39.3% [3], 3

o @um s, 4234 o 45l BEESALE Be Aoz
P

[e] R
b THAL oY BAEWATLE AL B} F W Aol

2 AE oy, 454l s HsAE Folk 13%7F Al
&2 U2, TPl 19 F 9.6 24 z 161 A2
U AFgsHA HEE[60] AdES B
5 F2sIH7I.

u] =474 S](American Heart Association)] 7}o] =2}Qlof

E
I

BYFASAE T Y AR AU R AR, FHHA 5,
AEGA B, Aol FA, FF 5 HAVAAY 4T L FHFL
40k517] 915) HTHT AL B ooy A Fxot
3 girs). 2t A4 59 AR olF 3 T FyoE A
Bigo| Eﬂ—fﬂ S 2go] tie BAVE shasigirhs 23E

T
oZ

AL 59 AL 2

Sz BEEIE A BAAY PRAT YOS BAT sl
SIEH10]
ol WAN] 2As] FME AE AR B 0K

ABL12), AHEE B T83 A1 AF03], BE3 PCE &
89 5YY LI 2L FAPEL AHEstol 4uE 4B
Stoict. o) AT E BAEHABA AR ol FL F
7] 9% B FAHS AE &
18], AT AT R ATS 9% 5 482
2 57 vu Bs]ustol mr bl Roz gl
¥ S0 G BRI L AL o ofele FoE 9

7
‘a7l Lot ALsiA A8k bl AlRbd o] lom(18], T

Aol A WA, 717) B8l iRt 4 Aol uet wat e
A eRgeHI 3.

olg TY W, PYFUSAE T TAFHAL 4t g
2 5 BRIoIA AT 4 Qe e AT thel Beke g
B2 Wag Aol AT ke B0 FRATE FET A%
B9 0B FASH: o FHHOZ A8 % 9 AoIEHI9,20
AR ARE P oE AHYS BT ARANS BEAX
o, AFAFE] 34 SHe RS ThA] Bofo she WA 28] )

ou[21], ZAF HEelA] g2 S AT AY Bt ASEA
oro MHE B0 oJgrS = A7) JoH22].

2022 119 3709 o] ¢ ZEAQ1 #4lE = ChatGPT (Gen-
erative Pre-trained Transformer; OpenAD+= Sk, 2, 24 <l
Al A S AE T F s ATA TR Pfiet ¢ JRE 7|Hto s

Il

154

Aelo] Hel71 g Waato] AR ARG olsfoy SIS
AAE ek Q3R 5o & W TAlo] FFE L Qlrh23]. v
2023 10¥ 7]& ChatGPT 4.09] 7% 2022 1€ o]A 9] do] g
£ 7I5te & @S A5ty wizo] o]o] JHo|EH K] tf
S B AlSoHA] o [24], AFH O] ZASHe] FH-E A5k
Zlo] oy} 7|29 A H ARE FHo| AFE7] ol Z3H
BEI} AFEHAY Fougt HE 7 AlSE 4 ITH23).

olof| HIAAE 7|HroZ gt &4 YIEYA AH|A(social network
service [SNS]) AFR-9] HE|Jo g2 7|&A HHHog 1L Y=
A5 (chatbot)ol]l Thet o mA ] A0 A 9] &g 7Hs/dol MEA 5
Wy QIEH25]. AR IS A 5= &-8-5to] AHoJH to]eH]o] Ao
A T2 52 A 7Rk A o 2 g9g AlFst] whige] R 2
2.2 SHe Aol 22491 g9 Algo] WA BT U4
273l A SNSY 4 53l HestA AR 4= lom, eate] A1
Qo] AAg FHS AlFZH] At glo] SA] Al 4= ATHI9L.
AR IRAE APAFoles o550 B8 Y ZETIH T ¢
B7H26], b 58 XS Q1% WlAlA Z1RE AR APE25], 2A]
A Al AT A DAY FE AF(19] To2 —O/]i’ﬂ‘ﬂ’\
oF ¥ IRt Aol EE L Slok Ty s HEAES

Al WAL SERE0] YGRS A EIA A FE —’F
U AES0 ol G U= B ABo] sk e AR
At ol 7] ofgf it o]o] & A4 WsHEAe & T

lI

FHUG B BBl T 4 Ak W] P garst
T A PR AT WIS AL Auste] 4§ A
¥ Y8 B, 1 202 Y B3 BEFORM 25 A%
219l o] Azglo] wgo] Hl3at gk,
2. 72N
£ A7) BAL BAEHFAE T TS B A S0l 28
B ARE Ageh] 9ot AoISY ARS AUk W] 9
olck, TAH Bae ke Pk,
A, BHEAEAE T BYENAY B AT A
Aake Fxsete] WIS A Aol AT T
A, BAEH AT Fe] WY A Ao AT BEstol Mt
2 At
AR, ALE BYEB A A} S Y RS Bk
9A, AR TYENRAG AoIgTe] AGR AR ZIARAS
So Ao A% BES wAjh

https://www.jkan.or.kr



HiEH
oHd
1. AR

£ A7 BYEREAE T BPEHAT ) 2ol
WA 5 gl AR thef Pkt ge Any U AZ] 9
o A Z BERAG DY AR Ao, A
o A%e WK AALT Fpe dolct

FEASS AT Ao5HE AR M2 AnEL 1Y AT S
she] 712 Holska B AASRE BYQ LLEFo] AL
Ay 7] B Z(system development life cycle) 5 ZxZS T E
(waterfall model)ol] whel 24, A7, 78, B7to] A= st
TH27). F2a B2 AnEo] /e Ay 7Nte s dAE 1
B w7t 7kl dAME A5 EelE S Esks 2A
=2 L lon A% dAE AdYste] A 7sA 5t

A3ESo] o] &3] ALE T Y27,

frou
1>iru
E)
o,
)
2 A

HAeAE Wehde LolSH Aol gHS AT 2

g
WA, FHNDAN S BAste] 362109 WISHL BA
Soick. o] that wahe Ao Juk HE GRS AN 9
s kst b 28-30), B4 ZholSekells), hRHal e
8], bARARREY SoH BT PR SRk kel &
He BE tRjolA] QA 0w A8 4 g7lo] 2} BEES
At B Qi o] A FAoote] JHe BRI B
AT EE ofele oJskgolt ofshrt of e e Ade
LS BYFH AL ot ok B WA At
o312 Sstol A8} olshelr] HES G Aot

Mire] 2ol 8ol e LT fEEHFE Bl Az
W5 1907 YOI BAEHAT BAol A LS Bt
A HEREEAL 52102 FAE AR HHhe Be 20239
119 1795 112 29971 gIsteict. £28 8 guixA
o e WY AR 19 FF, B U G, Y 5 I,
Aol 47 F%, Ok 27 B2, B 347 FRoR 745 54
Likert A= S S22, 18 019 55k )l EABEL
F7} oL 7|43 Shct.

£ ATl BYFUAL WolST A Aldlo] Ak £ o] T

https://www.jkan.or.kr

ARl AT Bt QA 24, AN =F, oSH R &
HA o] iRt W27 WEEEE BRlIge E8l wheoldl ws
B3Ae & BsHEdS S84 qiidel dogHo] 283t HHol
ot ol& Ao3HE =4 DHACIM mEd A2 MFE WU
ool dE Akl A2 WsHEd, B Ae Al
< A4 A% giAer i d A2 WeHIAe, ey

st steie

2) &4

AA DARIA = ROl AMAHY] = E wtofste] Aol W=
S AAE = AEF 59o] A, Jazl, heAEolA A=
&0t AMAT} ARG S RS RSkl AR o] MEE A A5t
Rom, ARATE A5 thslstr] 918 dsts HAES] oug
AEY 5482 Ueili= 7122491 E3el Aol A9 AR
QIgH U3te] Q141E oleg WA[ol] Yl SUsHA A== 2w
o] 3} 9l AEEE thgstAl AFstleH19,25]. 282 HelidS
Al =l ARPEE ARGARS] tiFRo] AMgShe TERE W9 A
25 &850 77t E QdE& JRAskal(31], Kakao I open
builder OBT (open beta test) AH]A o]-& 591-& Hhe. & HEL 7]

T A

o

3) 73

T8 WANHE BT A0S Rt A1 Hlojeio]2
£ 2300, AHSAL QElHlo| 2 Folo] A o] I
T2 Yok B AAS Fo) A AEE nlsp] H1, H5F
dolefilols oA W ool Wi g5 A 2 PNHL B
o) ARgAF SlElslo| 0] AFHLH3), BAFA AT AT A

T3 Figure 13} 2t}

2) ot
B7FSA AL A o] S 84S 8
7Rs4S WAL 919) A8 4L BAIE mSlE EoE
g g0z muid Felag B8 Agsgon (3], B
As F BYSAAS BAS PYOE A8A AY S

et
AE7h B7hE Slo) AR AEINeL 4REAE B
2 Tystgon, A7e] BAI e, FolBR 2 AL x4
Sudel Bol 4% F 58 WL vhe, AUH LS 108 )4
Z(;]

ARFER o F(34], Rl FoAE BARTE AHEF}o] HE

oL

[o

i

[¢]

_O|L

oy K
ofo

o)

S~

oz

off
o 12 Mo

I ofy

of
-

=

>

2y
Rt
N
-
\
-0,

155



Knowledge base

v Question Intent (block)

Y

Database

"/
w Select and create responses

v

Answer

Action

Chatbot engine

Interface

Figure 1. Component structure of the question-answering chatbot for coronary artery disease.
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Table 1. Examples of frequently asked questions (N=2,021)
No. Example questions No. (%)
1. ® What is the difference between myocardial infarction and angina symptoms? 487 (24.1)
® | have a pain that feels like a tightness in my left chest.
e My chest feels stuffy because of a clogged sensation in the solar plexus, and | have pain in my left back, and numbness that
stretches down under my left collarbone and my left arm. Is this a symptom of myocardial infarction?
® | have a stiff chest, indigestion, etc.
2. e |s there any good food for cardiovascular disease? 335 (16.6)
® How do you manage your diet?
® Should you never eat meat? etc.
3. ® When can | start exercising after stenting? 242 (12.0)
® Do you have any discomfort in your daily life after the procedure?
e |s it difficult to return to work the next day after stenting?
4, ¢ Do | get coronary angiography in the hospital? 207 (10.2)
® Can | get dental treatment and extraction implants after stenting?
® Does stenting prevent blood vessels from being blocked? etc.
5 e Can | drink alcohol after stenting? 162 (8.0)
® Can't | have even one or two drinks?
® | heard that red wine helps with heart disease, can | drink it? etc.
6. e | would like to know how to use nitroglycerin. 137 (6.8)
® Angina patients are told to carry a medicine called nitroglycerin with them and take it in an emergency, but | wonder what
the effect of this medicine is. etc.
7. ® Are there any nutritional supplements that you would recommend after stenting? 110 (5.4)
® Do | need to take dietary supplements after discharge?
® Can | take supplements while taking angina medication? etc.
8. e Other questions not classified above 341 (16.9)
https://www.jkan.or.kr 157
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Figure 2. (A, B) Example of chatbot start screen and Q&A introduced in a Kakao Talk channel.
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Table 2. Expert evaluation results

Result

No. Heuristic B C D E Opinions
1 Visibility of system status and losability/findability 0 0 1 2 0 < Add headings to answers to enhance visibility
of the mobile device
2 Match between system and the real world 0 0 0 0 O
3 Consistency and mapping 0 0 O 1 0 -+ Organize the keywords that overlap
4 Good ergonomics and minimalist design 0 0 O 2 3 -« lLarge amount of text
5  Ease of input, screen readability and understand- 0 1 2 2 2 < Repeated exposure to references may be perceived as noise
ability at a glance
* Provide a brief answer
Flexibility, efficiency of use, and personalization 0 1 2 3 < Needa meansor window to comment
Aesthetic, privacy, and social conventions 0 0 1 1 0 < Useemoticons
* Providing answers with images or videos would be helpful
8  Realistic error management 0 0 1 0 0 - Itisrecommended to unify vertical and horizontal answer formats
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LA} Az Bt Aol 7442 73(1.3%) 22 7 Wkt Al A
F SoAE WFsHTAE & o] tit AoJgHol AA 245
71(46.4%)°. 2 7P o] HART A o' UEyth #H gl EHol
AsE 3= Y Ak FE FA 5 AR AlgSHA

%= U= A= B AArk(Table 3).
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Table 3. Log analysis results (N=528)

Category Blocks No. (%)

Coronary artery disease Definition 11 (2.1)
Cause 7 (1.3)
Symptom 47 (8.9)
Diagnosis 18 (3.4)
Treatment 7 (1.3)
Prognosis 8 (1.5)
Prevention 35 (6.6)
Total 133 (25.1)

Percutaneous coronary Definition 90 (17.1)

intervention

Admission and discharge 10 (1.9)
Coping 50 (9.5)
Total 150 (28.5)

Care after percutaneous Daily life and health behavior 76 (14.4)

coronary intervention

Diet 59 (11.2)
Medication 110 (20.8)
Total 245 (46.4)
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A non-face-to-face diabetes self-
management program based on self-
efficacy theory and health literacy: a
non-randomized controlled trial

Jung Hee Lee™, Soo Jin Lee

Department of Nursing, Korea National Open University, Seoul, Korea

Purpose: This study aimed to assess the impact of a non-face-to-face diabetes self-management pro-
gram based on self-efficacy theory and focusing on health literacy.

Methods: A quasi-experimental, nonequivalent control group pre-post design was used. Participants
from a community health promotion center were included if they (1) were 30-70 years of age, (2) had
type 2 diabetes with glycated hemoglobin (HbA1c) =6.5%, and (3) had internet access via computers
or mobile devices. The 8-week program was developed based on self-efficacy theory, and it included
virtual education using an online platform, telephone counseling, videos, and social networking site
activities considering health literacy. Fasting blood glucose levels, HbA1c levels, diabetes self-efficacy,
social support, depression, and self-management behaviors were assessed. Data were analyzed using the
independent t-test, paired t-test, and others.

Results: Post-test results showed that the intervention group had significantly lower fasting blood
glucose levels and improved diabetes self-efficacy, social support, and self-management behaviors
compared with the control group. An analysis of the pre-to-post changes in scores indicated that the
intervention group had significantly greater improvements in fasting blood glucose levels, diabetes
self-efficacy, and overall diabetes self-management behaviors than those observed in the control group.
Conclusion: Non-face-to-face programs based on self-efficacy theory that consider health literacy can
provide effective diabetes management support to patients when in-person diabetes management at
community health centers is challenging.

Keywords: Diabetes mellitus; Health education; Health literacy; Internet-based intervention; Self-man-
agement

Introduction

Diabetes is a leading chronic disease in South Korea and is the sixth leading cause of death
[1]. Despite the high prevalence of diabetes, only 25.2% of patients achieve optimal blood glu-
cose control, with glycated hemoglobin (HbA1c) levels below 6.5% [2]. Effective blood glucose
management is vital to reducing the risk of diabetes-related microvascular complications [3].
Without appropriate care, these complications negatively impact the quality of life and impose
substantial socioeconomic burdens, including increased medical costs. In South Korea, 40% of
individuals with diabetes aged 30 years or older do not receive adequate treatment, relying
mostly on medications [4].

Therefore, self-management is critical for diabetes control. The World Health Organization
(WHO) has emphasized the importance of self-management in diabetes management and re-
ducing diabetes-related risks [5]. Self-management requires individuals to actively engage in
their health by dieting, exercising, and maintaining a healthy weight [6]. To ensure sustained
outcomes, community programs that offer long-term support are essential [7]. Consequently,

the Korea Centers for Disease Control and Prevention has launched the national initiatives of
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the Hypertension and Diabetes Registry to enhance chronic dis-
ease management [8].

Self-efficacy theory suggests that an individual’s belief in their
ability to successfully execute the required behaviors in a given sit-
uation influences their actual behavior and performance [9]. This
belief can be strengthened or weakened by achievement experi-
ence, vicarious experience, verbal persuasion, and emotional re-
laxation [9]. According to systematic reviews and meta-analyses,
diabetes interventions based on self-efficacy theory were found to
reduce HbAlc levels and improve self-management behaviors
and self-efficacy [10].

Health literacy is critical to understanding and implementing
medical instructions and educational content, which can be facili-
tated by effectively communicating with healthcare professionals
about one’s health status and obtaining necessary medical infor-
mation [11]. Individuals with low health literacy tend to experi-
ence worse health outcomes, poorer chronic disease management,
and higher healthcare costs [12-14]. According to systematic liter-
ature reviews, health literacy-driven diabetes interventions effec-
tively improve glycemic control and self-management skills [15].
Therefore, incorporating health literacy into self-management
programs will improve diabetes self-management behaviors and
physiological outcomes.

However, due to the coronavirus disease 2019 (COVID-19)
pandemic, face-to-face programs were disrupted. Communi-
ty-based face-to-face diabetes programs were also affected by so-
cial distancing and public health restrictions [16,17]. Given the in-
creased risk of severe COVID-19 complications in patients with
diabetes, the WHO emphasized the need for management [18].

Accordingly, there is a growing need for tailored nursing educa-
tion and counseling programs that combine traditional face-to-
face and virtual education formats to support optimal diabetes
self-management [19]. The WHO recommends non-face-to-face
methods, such as text messaging, phone calls, mobile applications,
videos, and virtual education [18]. These non-face-to-face meth-
ods have proven effective in improving HbA1c levels and promot-
ing self-management behaviors [20,21]. Additionally, tele-
phone-based education and mobile applications have been
associated with significant improvements in HbAlc levels, blood
pressure, as well as depression [22,23]. However, such non-face-
to-face programs have primarily targeted young adults.

While non-face-to-face educational programs have primarily
targeted young adults, recent studies suggest that these programs
are also feasible for older adults. For instance, a YouTube-based
hypertension self-management program for older adults [17] and

remote memory training successfully improved outcomes among
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older adults [16]. These findings suggest the feasibility and appli-
cability of non-face-to-face education programs in supporting
chronic disease management in middle-aged and older adults.

Community health promotion centers, unlike public health
centers, focus on supporting residents’ health through engage-
ment and partnerships without providing medical care. These
centers offer various services to help residents reduce their risk of
chronic diseases and maintain self-management behaviors [24].
Notably, the diabetes diagnosis rate among individuals aged 30
years or older in the center’s region increased from 7.9% to 8.3%
after COVID-19 pandemic [4], indicating a growing demand for
diabetes management.

This study aimed to evaluate the effectiveness of a non-face-to-
face diabetes self-management program, based on the self-efficacy
theory by Bandura [9] and incorporating health literacy, for indi-
viduals with diabetes at a community health promotion center in
South Korea. The specific objectives were to (1) assess the effect of
the program on the physiological outcomes, (2) examine its effect
on psychosocial outcomes, and (3) evaluate its impact on diabetes
self-management behaviors. The hypotheses that were tested in-
cluded the following:

H1. Participants in the intervention group will demonstrate im-
provements in physiological outcomes (blood pressure, fasting
blood glucose levels, HbAlc, serum lipid levels, and body mass
index [BMI]) compared with those in the control group.

H2. Participants in the intervention group will demonstrate im-
provements in psychosocial outcomes (diabetes self-efficacy, dia-
betes social support, and depression) compared with those in the
control group.

H3. Participants in the intervention group will demonstrate im-
provements in diabetes self-management behaviors compared

with those in the control group.

Methods
1. Design and setting

In this study, a quasi-experimental, nonequivalent control
group pretest—posttest design was used to evaluate the program’s
effect on diabetes-related outcomes in community-based partici-
pants with diabetes.

2. Participants

Participants from the community health promotion center in

Busan, South Korea, were included if they met the following crite-
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ria: (1) aged 30-70 years, (2) diagnosed with type 2 diabetes with
an HbAIc level of >26.5% [25], and (3) had access to the internet
using computers or mobile devices.

The minimal number of participants was calculated using the
G*Power ver. 3.1 program (Heinrich-Heine-Universitit Diissel-
dorf). A significance level of a=.05, an effect size of d=.81, and a
power of 1-p=.80 were set to calculate the required participants
for an independent samples t-test, resulting in a required partici-
pants number of 25 per group. The effect size of .81 was based on
a previous meta-analysis [26]. Anticipating a dropout rate of ap-
proximately 17%, 30 participants were recruited for each group.
The final analysis included 51 participants: 27 in the intervention
group and 24 in the control group (Figure 1).

To ensure the safe conduct of this study, recruitment com-
menced at the end of February 2021, coinciding with the intro-
duction of COVID-19 vaccinations. Participants were recruited
via the center’s website, resident bulletin boards, and YouTube
channels. Participants were assigned to the intervention and con-
trol groups in a nonrandomized manner, based on enrollment se-
quence and scheduling feasibility. Recruitment, intervention de-
livery, and data collection for both groups were conducted
concurrently. To comply with the COVID-19 pandemic guide-
lines, the program was divided into two cohorts: subgroup A
(March 3 to April 23, 2021) and subgroup B (October 23 to De-
cember 11, 2021). Both groups received identical program con-

tent.

3. Diabetes self-management program for the intervention
group

The intervention group participated in a self-efficacy theory
based non-face-to-face diabetes self-management program that
incorporated health literacy. This program was designed consid-
ering the context of the implementing institution and earlier stud-
ies based on self-efficacy theory [9]. In previous studies, the inter-
vention period ranged from 4 to 16 weeks, session durations
varied from 20 to 120 minutes, and the number of educational
modules ranged from 3 to 12 [10]. Additionally, reinforcement
strategies, such as achievement experience, verbal persuasion, vi-
carious experience, and emotional relaxation, were implemented
[10,27].

The entire 8-week program was delivered by experts in each
field, all of whom had >10 years of experience in diabetes educa-
tion. The program incorporated multiple strategies, including vir-
tual education via an online platform (60 minutes per session),
weekly telephone counseling (10 minutes), educational videos,
and mobile social networking site (SNS) activities available from
8:00 to 20:00 (Figure 2).

1) Virtual education
For the virtual education, an online platform (Zoom; Zoom
Video Communications Inc.), a widely used video conferencing

software known for its user-friendly interface and real-time capa-

) |

[ Enrollment

Assessed for eligibility (N=62)

Excluded (n=2)

A4

A,

y

- Not meeting inclusion criteria (n=2)

v Allocation v

Intervention group (n=30)
- Subgroup A (n=15)
- Subgroup B (n=15)

Control group (n=30)
- Subgroup A (n=15)
- Subgroup B (n=15)

Discontinued intervention (n=3) P
- Lost to follow-up (n=3)

Follow-up
v Analysis v

Discontinued intervention (n=6)
- Lost to follow-up (n=6)

A4

Intervention (n=27)
- Subgroup A (n=14)
- Subgroup B (n=13)

Control (n=24)
- Subgroup A (n=14)
- Subgroup B (n=10)

Figure 1. Flow diagram of the study. To comply with COVID-19 pandemic guidelines, the program was divided into two cohorts: subgroup A
(March 3 to April 23, 2021) and subgroup B (October 23 to December 11, 2021). Both groups received identical program content.
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Session ADCSE-7 domains and program content Self-efficacy reinforcement strategies Health literacy enhanced strategies
. Orientation: using the online platform and ® Emotional relaxation
Pre-session S :
joining SNS e \erbal persuasion o
— - - - Language simplification
1 Momtormg: un.ders.tan.dmg and setting goals | ® Verb_al persuasion o Use simple vocabulary (<6th-grade level)
for physiological indicators ® Achievement experience e Use clear and concise wording
> Monitoring and problem solving: diabetes * Emotional relaxation ® Simplify complex terms
overview and Q&A e \erbal persuasion
o Verbal - Material design and visual support
Problem solving: motivating self-manage- eroal persuasion e Use visual aids (e.g., photos, illustrations)
3 L ® Achievement experience
ment and joining self-help groups o Emotional relaxation e Clean, readable layout (e.g., large font, sym-
bols such as 0/X)
4 Healthy eating: cooking class and nutrition e \lerbal persuasion e Clear organization using headings and bullet
education ® Achievement experience points
5 Being active: safe exercise and diabetes- ® \erbal persuasion | i | desi
specific precautions ® Achievement experience nstructlv:)na esign .
® Chunk information to enhance understanding
6 Taking medication: medication principles e Vicarious experience e Provide immediate feedback to clarify
and safety ® \erbal persuasion understanding
Reducing risks and healthy coping: blood o Vicarious experience . .
7 glucose management during hypoglyce- o Verbal ersuZSIon Interactive learning ) )
mia, hyperglycemia, and special situations P ® Actively engage participants in learning
activities
8 Reducing risks and healthy coping: foot care | ® Verbal persuasion
education ® Achievement experience

Figure 2. Summary of session contents and strategies based on Association of Diabetes Care and Education Specialists (ADCES), self-efficacy

theory, and health literacy. SNS, social networking site.

bilities, was used. This platform allowed participants to interact
real-time and share screens on both computers and mobile devic-
es [28].

Prior to the sessions, the participants’ technical environment
was assessed for compatibility with computers, smartphones, and
Wi-Fi availability, and training was provided on an online plat-
form, considering the participants’ health literacy levels. A re-
search assistant was assigned to assist with technical issues during
the sessions and respond to program-related inquiries. To prevent
sharing of program content to the control group, only interven-
tion participants received the Zoom access link and password.
The waiting room function was used to ensure that only interven-
tion group members could attend, and participants signed a
pledge agreeing not to share the program content externally.

The virtual education content was adapted from the Associa-
tion of Diabetes Care and Education Specialists guidelines [29]
and the Korean Diabetes Association’s diabetes education guide-
lines [30]. It covered seven key domains: being active, healthy eat-
ing, taking medication, monitoring, problem-solving, healthy
coping, and risk reduction.

The virtual education sessions consisted of eight sessions (Table
1). Each session utilized self-efficacy reinforcement strategies, in-
cluding emotional relaxation, verbal persuasion, achievement ex-
periences, and vicarious experiences [9], and health literacy en-
hanced strategies. Each session included practice, such as exercise,

blood glucose monitoring, and cooking. Training materials were
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provided through drive-through pickup services or home delivery
services. In the cooking class, real-time cooking practice sessions
were provided. Family members were invited to participate in
these sessions to encourage family support for diabetes self-man-

agement.

2) Educational booklets

Educational booklets, tailored to participants’ age, education,
and health literacy, were developed at a 6th grade reading level
[31]. Although it covers essential terms for diabetes self-manage-
ment, difficult words—such as blood pressure, blood glucose,
HbAlc, and insulin—were supplemented with additional expla-
nations in the “Supplementary” section, and whenever possible,
easier terms were substituted. The program used visual aids, a
clear layout (14-point font, minimal text with simple symbols),
and a distinct visual structure to enhance comprehension [31]. It
further boosted engagement through interactive learning, chun-

ked information, and immediate feedback.

3) Telephone counseling

Telephone counseling was conducted by the researcher 3 days
after the virtual education session. These consultations used a
self-management checklist to assess the participants’ progress and

provide emotional support.
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4) Educational videos

Educational videos were developed and produced by the re-
searcher and were shared directly with participants via mobile
SN to facilitate repetitive learning. The exercise video included
lower-body exercises, abdominal workouts, and strength training.
The blood glucose monitoring video demonstrated the measure-

ment techniques and safe disposal of lancets.

5) Social networking site activities

The researcher managed the mobile SNS platform, which was
used to share program updates, encourage participant interac-
tions, and provide emotional support. The participants shared
their experiences with meals, snacks, and physical activities while

offering mutual encouragement and feedback.
4. Routine program for the control group

The control group received a single face-to-face educational
session—the routine education program offered at the center. This
session, delivered in person, included an assessment of physiolog-
ical outcomes and brief health counseling focusing on general dia-
betes care. The session lasted approximately 15 minutes and cov-
ered topics such as diet, physical activity, and medication
adherence. Recruitment, program implementation, and data col-

lection occurred during the same period as the intervention

group.
5. Data collection

Data were collected in person 1 week before the first session
and 1 week after the last session. Data were collected by a single
investigator who was not involved in the study and adhered to
COVID-19 prevention guidelines. Physiological outcomes were
assessed after an 8-hour fast, and the participants received snacks
and small gifts after testing. The participants were informed they
could continue attending self-help groups at the center after the

study.
6. Outcome measures

This study used a structured questionnaire to assess the out-
come measures. The questionnaire was administered either in pa-
per form or online. For the paper-based questionnaire, the partic-
ipants completed the questionnaire while maintaining a social
distance of at least 2 m [32]. Ten participants completed the online

questionnaire.
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1) Diabetes-related physiological outcomes

Fasting blood glucose, HbAlc, and serum lipid levels, blood
pressure, and BMI were assessed. Fasting blood glucose, HbAlc,
and serum lipid levels were measured using capillary blood from
a fingertip with the Care Sens N analyzer (i-SENS Inc.), portable
Analyzer 100 (Labmate Scientific Ltd.), and Mission Cholesterol
Meter (ACON Laboratories Inc.), respectively, following an
8-hour fast. Blood pressure was measured using a noninvasive
monitor after the participants were seated and rested for 5 min-
utes, and the average value was recorded. BMI was measured us-
ing the InBody270S (InBody Co., Ltd. ) while the participants

wore light clothing and no shoes.

2) Diabetes-related psychosocial outcomes

Diabetes self-efficacy was measured using the Diabetes Man-
agement Self-Efficacy Scale for Older Adults [33]. This scale is
based on the seven diabetes self-management domains developed
by the Association of Diabetes Care and Education Specialists
(formerly the American Association of Diabetes Educators). It
consists of 17 items encompassing regular exercise, diet, blood
glucose monitoring, reducing the risk of complications, medica-
tion intake, and problem-solving for hyper- and hypoglycemia.
Higher scores indicate greater self-efficacy. The original tool had a
Cronbach’s a reliability of .84 [33], whereas the Cronbach’s a in
this study was .87.

Diabetes social support was measured using the Korean version
of the Diabetes Social Support Instrument [34], originally devel-
oped by Fitzgerald et al. [35]. This instrument includes six items
that assess meal planning, medication use, foot care, physical ac-
tivity, blood glucose monitoring, and feelings about diabetes.
Higher scores indicate greater social support. The original tool
had a Cronbach’s a reliability of .73, whereas the Cronbach’s o in
this study was .89.

Depression was measured using the Korean version of the Pa-
tient Health Questionnaire-9 [36], originally developed by Kroen-
ke et al. [37]. This instrument consists of nine items scored on a
4-point Likert scale, with responses ranging from 0 (not at all) to 3
(almost every day). The total scores range from 0 to 27, with a
score of 210 indicating possible depression. The Korean version
demonstrated a Cronbach’s a reliability of .84 [38], whereas the
Cronbachs a in this study was .85.

3) Diabetes self-management behaviors
Diabetes self-management behaviors were measured using the
Korean version of the Summary of Diabetes Self-Care Activities

Questionnaire [39], originally developed and adapted by Toobert
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et al. [40]. This tool consists of 17 items covering five domains:
diet, exercise, blood glucose monitoring, medication intake, and
foot care. Higher scores reflect greater engagement in self-man-
agement behaviors. The original tool had a Cronbach’s a reliability
of .77 [39], whereas the Cronbach’s a in this study was .70.

7. Data analysis

The collected data were analyzed using IBM SPSS Statistics ver.
25.0 (IBM Corp.). Normality was assessed using the Shapiro-Wilk
test. Group homogeneity and differences in post-test scores and
pre-to-post change scores between the intervention and control
groups were assessed using the y* test, Fisher’s exact test, indepen-
dent t-test, and Mann-Whitney U test. Within-group compari-
sons of the pre- and post-test results were conducted using paired
t-tests and the Wilcoxon test. A p-value of <.05 was considered

statistically significant.

8. Ethical considerations

This study was approved by the Institutional Review Board
(IRB) of the Korea National Open University (approval no.,
ABNO1-202011-22-16). However, given the escalating spread of
COVID-19, the program start date for subgroup B was resched-
uled, necessitating additional approval from the IRB (approval
no., ABN01-202103-22-04). This study was registered with the
Clinical Research Information Service of the Republic of Korea
(KCT0010044). The intervention group participated in the diabe-
tes self-management program developed for this study, whereas
the control group received a one-time routine education program
provided by the center to ensure ethical consideration. Participa-
tion was voluntary, and all participants provided written informed

consent.

Results
1. Program participants

All 27 participants in the intervention group attended at least
seven sessions, whereas 15 participants completed all eight ses-
sions, resulting in an overall attendance rate of 94.4%. In the con-
trol group, 24 participants completed this study (Figure 1).

2. Baseline characteristics of the participants

The homogeneity test results for the baseline characteristics of
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the participants showed no significant differences between the
intervention and control groups (Table 1). In addition, there
were no significant differences between intervention subgroups
A and B.

The mean age of the participants was 58.4+7.98 years, and
74.5% were women (Table 1). Most of the participants had a high
school diploma. The mean duration of diabetes was 5.44+5.01
years. Most participants had comorbid conditions, such as hyper-
tension and dyslipidemia. Most of the participants (78.4%) were

taking diabetes medications.
3. Diabetes-related physiological outcomes (hypothesis 1)

Prior to parametric testing, the normality of each continuous
variable was assessed using the Shapiro-Wilk test. For variables
that did not meet the assumption of normality, nonparametric
statistical methods were applied, including the Mann-Whitney U
test and Wilcoxon signed-rank test (Tables 1-3). The homogene-
ity test results for the diabetes-related physiological outcomes in-
dicated no significant differences between the intervention and
control groups (Table 1). However, at the post-test, fasting blood
glucose levels were significantly lower in the intervention group
than in the control group (t=-2.22, p=.033) (Table 2).

Within the intervention group, fasting blood glucose level (Z=-
3.28, p=.001), HbA1c level (Z=-2.85, p=.002), systolic blood pres-
sure (t=2.44, p=.022), and high-density lipoprotein (HDL) choles-
terol level (t=-2.69, p=.012) showed significant pre-post
improvements (Table 3). In the control group, HbAlc (t=4.09,
p<.001) and BMI (Z=-3.62, p<.001) significantly improved from
pre-test to post-test. In comparing the pre-to-post change scores
between the two groups, the intervention group had a significant-
ly greater improvement in fasting blood glucose levels than the
control group (U=192.00, p=.012).

4. Diabetes-related psychosocial outcomes (hypothesis 2)

The homogeneity test results for these variables revealed no sig-
nificant differences between the intervention and control groups
(Table 1). However, at the post-test, there were significant im-
provements in diabetes self-efficacy (t=4.19, p<.001) and diabetes
social support (t=4.32, p<.001) scores in the intervention group
compared with those in the control group (Table 2).

In pre-post-test, both the intervention and control groups
demonstrated significant improvements in diabetes self-efficacy,
diabetes social support, and depression levels (Table 3). When

comparing pre-to-post change scores between the two groups, the
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Table 1. Baseline homogeneity of study variables between groups (N=51)

Characteristic Intervention group (n=27) Control group (n=24) tory’orU p
Age (yr) 0.27 .869
<60 13 (48.1) 11 (45.8)
260 14 (51.9) 13 (54.2)
Sex 0.32 .570
Men 6(22.2) 7(29.2)
Women 21 (77.8) 17 (70.8)
Education 1.79 408
<Middle school 9(33.3) 8(33.3)
High school 14 (51.9) 9 (37.5)
College or more 4(14.8) 7 (29.2)
Duration of diabetes (yr) 0.77 .802°
1=5 15 (55.6) 14 (58.3)
6-10 7 (25.9) 4(16.7)
211 5(18.5) 6 (25.0)
Comorbidities 0.02 >.999
Yes 25(92.6) 22 (91.7)
No 2(7.4) 2(8.3)
Medication usage 0.32 736"
Yes 22 (81.5) 18 (75.0)
No 5(18.5) 6 (25.0)
Experience in diabetes education 1.85 255"
Yes 6(22.2) 2(8.3)
No 21 (77.8) 22 (91.7)
Smoking 0.1 >.999
Yes 3(11.1) 2(8.3)
No 24 (88.9) 22 (91.7)
Drinking 0.91 4517
Yes 3(11.1) 5(20.8)
No 24 (88.9) 19 (79.2)
FBG (mg/dL) 129.63%£29.12 128.29+25.78 321.50 966"
HbA1c level (%) 6.78+0.96 6.74+0.84 317.00 899"
SBP (mm Hg) 126.48+13.01 123.54+£12.02 0.83 408
DBP (mm Hg) 76.15+9.08 76.96+8.65 -0.33 .746
Total cholesterol (mg/dL) 158.81+40.99 170.46+41.95 252.00 177%
HDL cholesterol (mg/dL) 42.93+14.95 47.71£15.11 -1.16 .253
Triglycerides (mg/dL) 157.07+73.78 159.29+80.45 322.00 9747
LDL cholesterol (mg/dL) 84.70+30.48 91.50+34.25 -0.75 457
BMI (kg/m?) 25.89+5.96 24.52+2.71 311.50 819"
Diabetes self-efficacy 44.85+5.91 42.54+6.45 223.00 .056"
Diabetes social support 16.22+7.52 15.00£6.99 293.00 563"
Depression 13.44+4.71 16.63+6.47 235.50 .094”
DSMB 72.14+£16.89 69.79£16.78 0.50 .620
Diet 19.11£8.28 20.58+6.34 -0.71 483
Exercise 7.78+3.00 8.33+3.60 294.50 578"
Blood glucose monitoring 6.63+5.41 4.13+3.68 225.00 .059”
Medications 15.48+5.66 13.54+6.09 256.00 183
Foot care 23.1946.98 23.21+7.86 -0.01 991

Values are presented as number (%) or meantstandard deviation.

HbAIc, glycated hemoglobin; BMI, body mass index; DBP, diastolic blood pressure; DSMB, diabetes self-management behavior; FBG, fasting blood
glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.

9By Fisher’s exact test. "By Mann-Whitney U test.
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Table 2. Posttest comparison of study variables between groups (N=51)

Variable Intervention group (n=27) Control group (n=24) torU p
FBG (mg/dL) 113.85+12.91 126.75+25.67 -2.22 .033
HbA1c level (%) 6.42+0.75 6.39+£0.84 0.19 .848
SBP (mm Hg) 119.33+9.75 119.79+11.13 -0.16 .877
DBP (mm Hg) 74.04+8.06 73.79+7.51 0.1 9N
Total cholesterol (mg/dL) 165.00+36.78 169.21+47.12 322.50 4917
HDL cholesterol (mg/dL) 49.48+17.59 49.63+14.40 -0.03 975
Triglycerides (mg/dL) 142.37+80.80 143.92+78.06 322.50 4917
LDL cholesterol (mg/dL) 86.11+£30.01 93.29+43.89 310.50 804
BMI (kg/mz) 25.48+5.98 23.73+£2.77 1.37 179
Diabetes self-efficacy 57.40+5.15 51.0445.69 4.19 <.001
Diabetes social support 26.19+2.43 21.75+4.67 4.32 <.001
Depression 11.04+1.99 14.17£5.19 223.50 .055”
DSMB 89.74+£10.57 77.96+11.58 3.80 <.001
Diet 25.67+5.73 23.04+5.03 1.73 .090
Exercise 11.11+£2.79 9.29+3.48 2.07 .044
Blood glucose monitoring 11.52+3.49 6.13+3.69 5.38 <.001
Medications 16.11£4.37 13.9245.76 267.50 1847
Foot care 25.3316.54 25.58+7.25 -0.13 .897

Values are presented as mean+tstandard deviation.

HbAIc, glycated hemoglobin; BMI, body mass index; DBP, diastolic blood pressure; DSMB, diabetes self-management behavior; FBG, fasting blood
glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure.

9By Mann-Whitney U test.

intervention group showed a significantly greater improvement in
diabetes self-efficacy than the control group (U=184.50, p=.008).

5. Diabetes self-management behaviors (hypothesis 3)

The homogeneity test for diabetes self-management behaviors
exhibited no significant differences between the intervention and
control groups at baseline (Table 1). However, in the post-test, the
diabetes self-management behavior score was significantly higher
in the intervention group than in the control group (t=3.80,
p<.001) (Table 2). Subscale analysis revealed statistically signifi-
cant differences in exercise (t=2.07, p=.044) and blood glucose
monitoring (t=5.38, p<.001).

In pre—post analysis, both the intervention and control groups
demonstrated significant improvements in overall diabetes
self-management behavior, diet, and blood glucose monitoring
(Table 3). In comparing the pre-to-post change scores between the
groups, the intervention group achieved significant improvement
in overall diabetes self-management behavior (t=2.14, p=.037),
diet (t=2.42, p=.019), exercise (t=2.79, p=.007), and blood glucose
monitoring (U=207.50, p=.026).
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Discussion

This study evaluated the effectiveness of a self-efficacy theory
based non-face-to-face diabetes self-management program con-
sidering health literacy for individuals with diabetes at a commu-
nity health promotion center in South Korea. This program was
notable for providing a safe and effective option for diabetes man-
agement during the social distancing period of COVID-19.

Despite the sessions not being conducted face-to-face, all 27
participants attended, with 15 completing all eight sessions, result-
ing in an overall attendance rate of 94.4%. This high attendance
rate was likely due to the program’s use of an interactive online
platform that addressed the limitations of traditional one-way vir-
tual education by providing immediate feedback to participants.
This allowed the researchers to facilitate effective group education
through real-time interactions with all 27 participants.

Based on a self-efficacy theory [9], the program used virtual ed-
ucation as well as materials, such as telephone counseling, educa-
tional videos, mobile SNS activities, and the provision of resources
to support diabetes self-management. This aligns with previous
findings indicating that the use of educational booklets and
hands-on training materials in a YouTube self-management pro-
gram promoted active participation [17]. Moreover, scheduling

sessions on Saturday mornings allowed family members and of-
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Table 3. Comparison of pre—post changes between the intervention and control groups (N=51)

Variable Group Pre-test Post-test torZ p Change (post-pre) torU p
FBG (mg/dL) | 129.63+£29.12 113.85£12.91 -3.28 <.001? -15.78+£25.69 192.00 012
C 128.29+£25.78 126.75+£25.67 0.79 439 -1.5449.60
HbA1c level (%) | 6.78+0.96 6.42+0.75 -2.85 .002 -0.36£0.61 299.00 649"
C 6.74+0.84 6.39+0.84 4.09 <.001 -0.371£0.44
SBP (mm Hg) | 126.48+13.01 119.33%£9.75 2.44 .022 -7.15£15.25 -0.82 419
C 123.54+£12.02 119.79+£11.13 1.28 214 -3.75+14.38
DBP (mm Hg) | 76.15+9.08 74.04+8.06 1.08 .289 -2.11£10.12 0.37 715
C 76.9618.65 73.79+7.51 1.49 149 -3.17£10.40
Total cholesterol (mg/dL) | 158.81+40.99 165.00+36.78 -1.57 11g? 6.19+36.00 256.00 203"
C 170.46+41.95 169.21+47.12 0.17 .871 =125:87.19
HDL cholesterol (mg/dL) | 42.93+1495  49.48+17.59 -2.69 .012 6.56+12.67 1.27 21
C 47.71+£15.11 49.631+14.40 -0.70 492 1.92+13.44
Triglycerides (mg/dL) | 157.07+73.78 142.37+80.80 0.97 342 -14.7+78.86 0.03 974
C 159.29+80.45 143.92+78.06 1.15 .262 -15.38+65.55
LDL cholesterol (mg/dL) | 84.70+30.48  86.11+30.01 -0.27 .790 1.41427.13 -0.05 .960
C 91.50£34.25  93.29+43.89 -0.32 .753 1.79+27.59
BMI (kg/m?) [ 25.89+596  25.48+5.98 -1.01 3257 -0.41+6.07 292.00 552"
C 24.52+2.71 23.73+2.77 -3.62 <.001” -0.79+1.31
Diabetes self-efficacy | 44.8515.91 57.40+5.15 -12.04 <.001 12.56+5.42 184.50 .008”
C 42.54+6.45 51.04+5.69 -3.89 <.001? 8.50+7.25
Diabetes social support | 16.22+7.52 26.19+£2.43 -7.15 <.001 9.96+7.25 1.74 .089
C 15.00+6.99 21.75+4.67 -5.73 <.001 6.75+5.77
Depression | 13.44+4.71 11.04£1.99 -3.07 .002” -2.41+£3.75 311.00 810”
C 16.63+6.47 14.17£5.19 -3.02 .001? -2.4613.34
DSMB | 72.14£16.89  89.74+10.57 -5.34 <.001 17.59+17.13 2.14 .037
C 69.79%£16.78  77.96%11.58 -2.89 .008 8.17+13.86
Diet | 19.1148.28 25.67+5.73 -5.40 <.001 6.56+6.31 2.42 .019
C 20.58+6.34 23.04+5.03 -2.10 .047 2.4615.73
Exercise | 7.78+3.00 11.11+£2.79 -6.09 <.001 3.33+2.84 2.79 .007
C 8.33+3.60 9.29+3.48 -1.45 .160 0.96+3.24
Blood glucose monitoring | 6.63+5.41 11.52+3.49 -4.41 <.001 4.89+5.77 207.50 026"
C 4.13+3.68 6.13+3.69 -2.41 014” 2.00+3.68
Medications | 15.48+5.66 16.11+4.37 -0.75 4527 0.63+4.23 287.00 4617
C 13.54+6.09 13.92+5.76 -0.88 4897 0.38+3.03
Foot care | 23.19+6.98 25.33+6.54 -1.12 2637 2.15+8.20 321.00 959"
C 23.21+£7.86 25.58+7.25 -1.46 .158 2.38+£7.97

Values are presented as mean+standard deviation.

HbAlc, glycated hemoglobin; BMI, body mass index; C, control; DBP, diastolic blood pressure; DSMB, diabetes self-management behavior; FBG,
fasting blood glucose; HDL, high-density lipoprotein; I, intervention; LDL, low-density lipoprotein; SBP, systolic blood pressure.

9By Wilcoxon signed rank test. ¥By Mann-Whitney U test.

fice workers to participate, fostering greater empathy and support.

Among the physiological outcomes, only fasting blood glucose
levels demonstrated a significant difference in pre-to-post change
between the groups, with the intervention group showing a great-
er reduction than the control group. However, no significant dif-
ference was observed between the two groups in pre-to-post
changes in HbAIc levels, possibly because both groups had base-
line HbA Ic levels slightly above 6.5%, which may have limited
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further improvement [25]. Notably, significant pre-to-post chang-
es in HbA1c levels were observed in both groups. The presence of
comorbid conditions, such as dyslipidemia (60.8%) and hyperten-
sion (31.4%), may have influenced the outcomes, particularly in
blood pressure, cholesterol levels, and BMI, as many participants
were already on medication, consistent with a previous study [41].
Moreover, the statistically significant changes in HbAlc levels and
BMI observed in the control group may be attributable to the
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Hawthorne effect, where participants change their behavior sim-
ply because they are aware of being observed. Furthermore, the
program’s 8-week duration—limited by COVID-19 restrictions—
may have been too short to capture changes in HbAlc levels
(which reflect a 2-3-month average) and to achieve significant
improvements in cholesterol levels, which typically require 3-6
months. Prior studies have often implemented programs lasting at
least 3 months to assess such changes [22,42]. Future programs
should consider customizing interventions based on participants
baseline health status and ensuring a sufficient duration to capture
meaningful changes.

Nonetheless, a pre—post-test analysis revealed a statistically sig-
nificant decrease in HbAlc levels in both groups, and the inter-
vention groups fasting blood glucose levels, systolic blood pres-
sure, and HDL levels significantly improved. Although these
results statistically confirm the programs effectiveness, further
studies are required to determine whether these changes have
clinically meaningful implications for long-term diabetes manage-
ment.

For psychosocial outcomes, diabetes self-efficacy, social sup-
port, and depression exhibited significant improvements at post-
test in the intervention group compared with the control group.
Additionally, in self-efficacy, there was a significant difference in
the pre-to-post change between the groups. These outcomes were
likely influenced by frequent contact and self-efficacy reinforce-
ment strategies through telephone counseling and mobile SN ac-
tivities, which positively affected the participants’ self-efficacy, so-
cial support, and mental health. During the COVID-19 pandemic,
when outings were restricted, consistent communication may
have been particularly meaningful. This finding is consistent with
those of earlier studies that reported significant improvements in
social support and self-management behaviors through mobile
applications that facilitated posts and expressions of empathy [43].
Similarly, a previous study emphasized the importance of long-
term, professionally managed community care for enhancing so-
cial support [44]. A 12-week study also demonstrated significant
improvements in depression through diabetes education and tele-
phone counseling, supporting the results of the present study [23].
Additionally, participating in an online program may enhance the
self-efficacy of middle-aged and older adults, who often face chal-
lenges with computer use, by fostering a sense of accomplishment
and confidence.

The diabetes self-management behavior score showed a signifi-
cant difference in the post-test between groups. Additionally, sig-
nificant differences were observed in the pre—post changes within

each group, the comparison of the pre-to-post change between
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the groups, and in the subdomains: diet, exercise, and blood glu-
cose monitoring. Several factors likely contributed to these results.
First, the self-efficacy reinforcement strategies used throughout
the program, such as verbal persuasion and achievement experi-
ences, promoted self-management and enhanced motivation
[10,45]. Second, the educational materials were tailored to the
participants’ age, education, and health literacy levels to ensure
clarity and accessibility. This is consistent with studies that high-
light the importance of considering age, education, and health lit-
eracy in program design [41]. Programs that tailored the educa-
tional content according to the participants’ knowledge levels also
indicated significant improvements in self-management behaviors
[46]. Third, the creation of a diabetes self-management communi-
ty in which participants shared meals and exercise routines via
mobile SNS created vicarious experiences and fostered emotional
relaxation and supportive environment that positively influenced
self-management behaviors. Finally, videos on exercise and blood
glucose monitoring, shared through a mobile SNS, allowed partic-
ipants to repeatedly learn and practice correct self-management
techniques. Given the influence of these various factors, future
studies should analyze the relative contributions of these compo-
nents.

A limitation of this study is the generalizability of the results, as
the program implemented by the center may not apply to all dia-
betes education participants owing to specific recruitment meth-
ods, regional characteristics, and the availability of resources, such
as food kits and interactive platforms. In addition, this study was
conducted with a relatively small sample size and used a quasi-ex-
perimental, nonequivalent control group design without random-
ization, which may limit the internal validity of the findings. Prac-
tical limitations, such as participants’ varying levels of digital
literacy and access to mobile devices, may also have influenced

their engagement and outcomes.

Conclusion

Self-efficacy theory-based non-face-to-face diabetes self-man-
agement programs that consider health literacy can effectively im-
prove diabetes self-efficacy, social support, depression, diabetes
self-management behaviors, and fasting blood glucose and HbA1lc
levels. This study is noteworthy for offering a safe and effective
approach to a diabetes self-management program during the
COVID-19 pandemic. It demonstrates the potential of virtual ed-
ucation in chronic disease management and highlights the value
of integrating interactive strategies to enhance participant engage-

ment and outcomes.
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Future research should focus on conducting long-term studies
with larger sample sizes to refine and validate virtual diabetes
self-management programs. Comparative studies of different
non-face-to-face interventions may help identify the most effec-
tive strategies. Additionally, exploring the role of family involve-
ment in virtual education settings is critical to improving diabetes
outcomes. It is also important to evaluate the relative impact of
each program component to optimize design. Moreover, long-
term studies are needed to confirm sustained changes in HbAlc
levels. Although the program combined various strategies, such as
telephone counseling, mobile SNS activities, and educational vid-
eos, implementing these strategies widely across diverse commu-
nities may present challenges. Therefore, it is necessary to develop

a more streamlined and adaptable program model.
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Purpose: This study evaluated the effectiveness of a mobile application in tracking symptoms and im-
proving symptom management and quality of life (QoL) among breast cancer patients undergoing che-
motherapy in Thailand.

Methods: A non-randomized controlled trial was used, with 25 participants in the intervention group
and 25 in the control group. Research instruments included a demographic data form, the NCI-PRO-
CTCAE Items-Thai-Thailand version 1.0, and the European Organization for Research and Treatment of
Cancer Quality of Life Core Questionnaire and Breast Cancer-Specific Module.

Results: The intervention group had significantly less severe side effects than the control group, with
mean differences of -23.33 (95% confidence interval [Cl], -27.82 to -18.83) on day 1, -28.18 (95%
Cl, -33.22 to -23.14) on day 3, -34.63 (95% Cl, -40.18 to -29.08) on day 7, -42.56 (95% Cl, -48.72
to -36.40) on day 14, and -51.31 (95% Cl, -58.13 to -44.48) on day 21 (p<.001 for all). On day 21,
participants in the intervention group reported significantly higher scores in the Global Health QoL and
Functional Scales compared to the control group (p<.001). Additionally, intervention group participants
reported lower scores on the Symptom Scales and higher scores on the Functional Scales than those in
the control group (p<.001).

Conclusion: The ChemoPro application helped manage chemotherapy-related symptoms and was as-
sociated with improved symptom monitoring and QoL. Nonetheless, the study was limited by a small
sample size and restriction to Android users. Future research with larger and more diverse populations is
recommended before broader implementation in clinical practice.

Keywords: Breast neoplasms; Chemotherapy; Management; Mobile application; Side effects; Symptom
burden

Introduction

The incidence of breast cancer increased by approximately 1.0 % per year from 2012 to 2021.
This trend is particularly noticeable in localized and hormone receptor-positive cases, with a
more pronounced rise among women under 50 years old and white women. Additionally,
Asian American and Pacific Islander women showed the fastest increase in incidence across all

age groups, surpassing Black women by 2021 [1]. In Thailand, breast cancer remains the most
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commonly diagnosed cancer, accounting for 23.2% of all reported
cancer cases nationwide. In 2022, a total of 21,628 cases were doc-
umented [2].

Breast cancer treatments include chemotherapy, surgery, hor-
mone therapy, radiation, and immunotherapy. Chemotherapy
regimens, such as cyclophosphamide, methotrexate, fluorouracil
(5-FU), doxorubicin, and paclitaxel, have been shown to increase
the chance of cure and reduce the risk of recurrence [3]. However,
chemotherapy is associated with various side effects, including
gastrointestinal symptoms (e.g., nausea, vomiting, diarrhea, loss of
appetite) [4-7], cardiotoxicity (e.g., heart damage) [4,5,8], neuro-
toxicity (e.g., neuropathy, confusion) [7,9], dermatological chang-
es (e.g., hair loss, nail and skin changes) [4,5,7], and systemic
symptoms such as fatigue, headache, and dyspnea [6,9].

Lack of knowledge regarding chemotherapy side effects and
symptom management after discharge increases the risk of devel-
oping severe illnesses [10]. Unfortunately, delays in detecting se-
vere side effects by healthcare providers can result in patients not
receiving timely care, leading to deterioration in their condition
and reduced quality of life (QoL) [11]. Cancer treatment decreases
the capacity of patients’ functional and emotional status; conse-
quently, it may influence the QoL [12]. Moreover, these side ef-
fects include persistent symptoms such as chronic pain, severe
sensory disturbances, early menopause, weight loss, fatigue, stress,
insomnia, and cognitive impairment, which can continue
post-treatment and significantly disrupt daily life [13,14]. There-
fore, improving the detection and management of chemothera-
py-related side effects in breast cancer patients is crucial.

In Thailand, patients undergoing chemotherapy typically re-
ceive information regarding symptom management through
printed self-care manuals. However, many patients report difficul-
ties in effectively managing symptoms after chemotherapy. This is
because traditional educational materials lack accessibility and
convenience; patients may misplace or fail to utilize them when
needed. Advances in mobile technology, particularly smart-
phone-based applications, offer an innovative solution by provid-
ing immediate access to healthcare resources. These applications
empower patients to manage symptoms and achieve their health
goals more effectively by promoting real-time guidance, self-mon-
itoring, and interactive education [15].

Several studies have demonstrated that mobile applications can
enhance the QoL of breast cancer patients undergoing chemo-
therapy by supporting symptom monitoring and real-time
self-management [16-18]. While many cancer-related apps exist,
the majority focus on awareness-raising (32.2%) and educational

support (26.4%), with only a small proportion (3.7%) designed for
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symptom monitoring and management [19]. Furthermore, re-
search evaluating the effectiveness and safety of these applications
remains scarce [19].

This study specifically evaluates a mobile application for symp-
tom tracking and management, aiming to enhance patient self-
care and facilitate timely intervention. Previous research has
shown that motivating self-management and promoting health
behaviors can help breast cancer patients feel more confident and
in control of their condition [20]. Mobile applications provide ac-
cessible and structured symptom management tools, allowing pa-
tients to monitor chemotherapy-related side effects and actively
participate in their care [21].

Furthermore, evidence suggests that mobile applications can
help patients detect and manage side effects in the early stages
more effectively than those who do not use them [17]. Using a
mobile application is associated with good health status [22]. The
ability to monitor and track symptoms enables patients to cope
better with side effects, prevent serious complications, and ulti-
mately enhance their QoL and that of their caregivers also [23].

Even though chemotherapy has become more targeted and ef-
fective for breast cancer patients, side effects remain a significant
concern. Substantial evidence supports the role of mobile health
tracking technologies in empowering patients and engaging them
in health promotion. However, the use of such technologies for
symptom management in breast cancer patients receiving chemo-
therapy is still underutilized in Thailand.

This study aimed to evaluate the effectiveness of ChemoPro, a
mobile application for real-time symptom tracking and manage-
ment, on the QoL of breast cancer patients undergoing chemo-
therapy. The primary outcome was assessed using the Thai ver-
sions of the EORTC QLQ-C30 and QLQ-BR23, and the
secondary outcome involved tracking chemotherapy-related side
effects using the NCI-PRO-Common Terminology Criteria for
Adverse Events (CTCAE) Items version 1.0 (National Cancer In-
stitute).

Methods
1. Study design

This non-randomized controlled trial was conducted with
breast cancer patients receiving the first cycle of chemotherapy at

the chemotherapy unit of Vajira Hospital, Faculty of Medicine Va-
jira Hospital, Navamindradhiraj University, Bangkok, Thailand.
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2. Setting and participants

This non-randomized controlled trial was conducted at the
chemotherapy unit of Vajira Hospital, a tertiary care hospital in
Bangkok, Thailand. The study population consisted of breast can-
cer patients undergoing chemotherapy who met specific eligibility
criteria. Purposive sampling was employed to minimize potential
contamination between the control and intervention groups.

Inclusion criteria were as follows: participants were eligible if
they: (1) had a diagnosis of breast cancer at stages I-IV; (2) were
between 18 and 59 years of age; (3) were receiving chemotherapy
with a single regimen such as CMF (cyclophosphamide, metho-
trexate, and fluorouracil), AC (doxorubicin and cyclophospha-
mide), FAC (fluorouracil, doxorubicin, and cyclophosphamide),
ACT (doxorubicin, cyclophosphamide, and paclitaxel), TC
(docetaxel and cyclophosphamide), or targeted therapy; (4)
owned a smartphone with an Android operating system; and (5)
had a caregiver.

Exclusion criteria included: diagnosis of brain metastasis or in-

ability to access the internet.

The sample size was calculated using G*Power ver. 3.1.9.4
(Heinrich-Heine-Universitat Diisseldorf), with a significance level
of .05, power of .80, and an effect size of .46 based on a previous
study [22]. The required sample was 40 participants (20 per
group); however, it was increased to 50 (25 per group) to accom-
modate a potential 20.0% loss to follow-up.

Eligible participants were recruited through purposive sampling
by oncologists and oncology nurses during routine outpatient vis-
its at the chemotherapy unit between June 2022 and May 2023. Of
the 110 patients initially approached, 45 did not meet the inclu-
sion criteria and 15 met the exclusion criteria. Fifty eligible partic-
ipants were enrolled and non-randomly assigned to either the
control or intervention group. Data were collected from the con-
trol group first, followed by the intervention group. The recruit-

ment process and participant flow are illustrated in Figure 1.
3. Measurements/instruments

The data were collected using a demographic data form, the
NCI-PRO-CTCAE Items-Thai-Thailand version 1.0 [24], the Eu-

Assessed for eligibility (N=110)

b5

S Excluded (n=60)

g ® Not meeting inclusion criteria (n=45)

§ ® Meeting exclusion criteria (n=15)

% | Allocated to intervention group (n=25) | | Allocated to control group (n=25) |

= | |

u% | Baseline measurement (Qol, SE: T0) | | Baseline measurement (Qol, SE: T0) |

[ [
= | Received routine care | | Received routine care |
v
= 3
ES
& | Mobile application |
—— [
- SEday 1: T1 SE day 1: T1
v o SE day 3: T2 SE day 3: T2
=3 SE day 7: T3 SE day 7: T3
S 2 SE day 14: T4 SE day 14: T4
[SIEH]
£
Excluded: (n=1)
Discontinued chemotherapy due to
side effects
Qol: T2 QolL: T2
SE: T5 SE: T5

Analysis

Analyzed (n=25) |

| Analyzed (n=25) |

Figure 1. Flowchart of participant enrollment and allocation. QoL, quality of life; SE, side effect.
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ropean Organization for Research and Treatment of Cancer Qual-
ity of Life Core Questionnaire (The EORTC QLQ C-30 version 3)
[25] and the European Organization for Research and Treatment
of Cancer Quality of Life Core Questionnaire with breast cancer
(EORTC QLQ-BR23) [26].

1) Demographic data form

The demographic data form was developed by the researchers,
consisted of nine questions on sociodemographic characteristics
(age, gender, educational status, marital status, and occupational
status) and clinical data (health care welfare, time since diagnosis
[years], treatments received, chemotherapy history—including

regimen and number of cycles—and cancer stage).

2) The NCI-PRO-CTCAE Items-Thai-Thailand version 1.0

The NCI-PRO-CTCAE Items-Thai-Thailand version 1.0 as-
sesses side effects experienced by cancer patients and was devel-
oped by the National Cancer Institute in 2020 [24]. The Thai ver-
sion of the PRO-CTCAE was translated and validated under the
US National Cancer Institute using ISPOR methodology. The
process included forward and back translation, expert reconcilia-
tion, and oncology-trained review, with linguistic validation in
Thai patients to ensure clarity and cultural relevance. This tool
consists of 24 questions assessing the presence/absence, frequency,
severity, interference, and extent of side effects, including dry
mouth, mouth/throat sores, taste changes, decreased appetite,
nausea, vomiting, constipation, diarrhea, shortness of breath, rash,
hair loss, nail discoloration, sensitivity to sunlight, skin darkening,
dizziness, general pain, headache, pain and swelling at the injec-
tion site, insomnia, fatigue, anxiety, discouragement, sadness,
missed expected menstrual periods, vaginal dryness, hot flashes,
and fever. The severity scores of side effects after receiving chemo-
therapy are categorized into five levels: none, mild, moderate, se-
vere, and very severe. In this study, the Cronbach’s o coefficient of

this measure was .86.

3) The European Organization for Research and Treatment of
Cancer Quality of Life Core Questionnaire

The EORTC QLQ-C30 version 3 was developed to assess the
QoL in cancer patients [25]. This tool consists of 30 items measur-
ing physical, role, emotional, cognitive, and social functioning, as
well as global health status and various symptoms. It uses a Likert
scale with four levels (1=not at all, 2=a little, 3=quite a bit, 4=very
much), where higher functional scores indicate better QoL, while
higher symptom scores indicate greater severity. The Thai version
of the EORTC QLQ-C30 underwent official translation and psy-
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chometric validation following the EORTC Study Group on Qual-
ity of Life guidelines. It was tested among Thai cancer patients and
demonstrated good reliability, with Cronbach’s a coefficients
above .70 in most scales [25]. In this study, the internal reliability
of the EORTC QLQ-C30 was assessed, and the Cronbach’s a coef-
ficient for this tool was .80.

4) The European Organization for Research and Treatment of
Cancer Quality of Life Core Questionnaire breast cancer
specific module

The EORTC QLQ-BR23 is a breast cancer-specific QoL assess-
ment tool [26]. The Thai version underwent official translation
and psychometric validation following the EORTC Study Group
on Quality of Life guidelines. A validation study in Thai breast
cancer patients receiving adjuvant treatment confirmed good reli-
ability (Cronbach’s a=.71-.75), supporting its use in this popula-
tion [26]. This 23-item measure assesses body image, sexual func-
tioning, future perspective, systemic therapy side effects, breast
and arm symptoms, and distress from hair loss. Higher functional
and QOL scores indicate better well-being, while higher symptom
scores reflect greater severity. The tool is rated on a four-level
Likert scale: 1=not at all, 2=a little, 3=quite a bit, 4=very much. In
this study, the Cronbachs a coefficient was .81.

4. Study procedure

1) Pre-test (baseline data collection)

On day 1, all participants—both in the intervention and control
groups—were instructed to complete demographic and clinical
information forms, along with baseline assessments using the
NCI-PRO-CTCAE Items-Thai-Thailand version 1.0 [24], the EO-
RTC QLQ-C30 [25], and the EORTC QLQ-BR23 [26] via Google
Forms (Google LLC). These assessments were administered after

participants received chemotherapy at the outpatient unit.

2) Intervention description (ChemoPro Application)

Participants in the intervention group received standard care
supplemented with the ChemoPro Application. This mobile ap-
plication was developed based on the Symptom Management
Model by Dodd et al. [27] and informed by evidence-based guide-
lines, including the NCI-PRO-CTCAE Items-Thai-Thailand ver-
sion 1.0 [24], the CTCAE version 5 [28], and symptom manage-
ment guidelines from the British Columbia Cancer Agency [29]
and the American Cancer Society [30].

The ChemoPro Application incorporated key features such as a

symptom checklist, real-time tracking, infographic-based self-care
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guidance, and an alert system for moderate-to-severe symptoms.
Participants were instructed to log their symptoms on days 1, 3, 7,
and 14 post-chemotherapy. The app generated personalized,
guideline-based recommendations tailored to the severity and
type of symptoms reported.

For mild to moderate symptoms, participants were encouraged
to follow in-app self-care strategies derived from standardized
clinical protocols. In cases where symptoms escalated to a moder-
ate or severe level, the application automatically alerted oncology
nurses in the research team. These nurses subsequently provided
individualized support via telephone or video calls. Their guid-
ance was based on the model by Dodd et al. [27] and aligned with
internationally recognized nursing practices [29,30].

For symptoms that could not be adequately managed at home,
the research team coordinated with nearby healthcare facilities.
Additionally, patients’ caregivers were advised to seek immediate
medical attention and notify Vajira Hospital to facilitate emergen-
cy admission.

In this study, 40% (10/25) of participants in the intervention
group required direct nursing intervention. This finding high-
lights the importance of continuous symptom surveillance and
timely, nurse-led support for managing treatment-related side ef-
fects.

3) Control group management

Participants in the control group received routine care from on-
cology nurses and physicians, including printed educational ma-
terials on chemotherapy-related symptom management. No app-
based symptom monitoring or follow-up interventions were
provided beyond usual clinical care. Participants completed
symptom and QoL assessments on days 1, 3, 7, and 14 after che-
motherapy.

4) Post-test (follow-up evaluation)

On day 21, all participants returned for a follow-up session at
the outpatient chemotherapy unit. Post-intervention assessments
were conducted using the same instruments as at baseline: the
NCI-PRO-CTCAE Items-Thai-Thailand version 1.0 [24], the EO-
RTC QLQ-C30 [25], and the EORTC QLQ-BR23 [26]. In the in-
tervention group, symptom data logged in the ChemoPro Appli-
cation were reviewed by the research team, and participants
received additional personalized feedback. Each follow-up session
lasted approximately 30-45 minutes.
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5. Data analysis

The collected data were analyzed using the program Stata ver.
13.0 (Stata Corp.), and statistical significance for all analyses was
set at p<.05. Descriptive statistics were used for baseline character-
istics of participants. Variables were presented as means and stan-
dard deviation for continuous data and as the frequency and per-
centages for categorical data. Differences between groups were
assessed by independent sample t-test or Mann-Whitney U test
(as appropriate) for continuous variables and chi-square test or
Fisher’s exact test (as appropriate) for categorical variables. Linear
mixed-effects models with an autoregressive correlation matrix
were used for analysis of QoL and experiences of side effects. A
participant was included in the model as a random effect. Esti-
mates of difference in change from the model were presented as

mean difference with 95% confidence interval (CI).

6. Ethical considerations

This study received ethical approval from the Institutional Re-
view Board (IRB) of the Faculty of Medicine Vajira Hospital, Na-
vamindradhiraj University (IRB approval no., COA 208/2564;
study code: 172/64 FB, dated 25 February 2022). All participants
provided written informed consent after receiving detailed infor-
mation about the study, including its objectives, potential risks
and benefits, and their right to withdraw at any time without con-
sequences. Data were kept confidential and used exclusively for
research purposes. Participants received monetary compensation
upon completing the post-screening outcome questionnaires. The
clinical trial registration was completed (TCTR20250427009).

Results
1. Baseline data

The demographic and clinical baseline characteristics were sim-
ilar between the control group and the intervention groups (Table

1).
2. Baseline equivalence

At baseline, in terms of side effects after receiving chemothera-
py; patients in the intervention group had lower scores for side ef-
fects than those the control group (meantstandard deviation:
9.08+7.22 and 16.48+12.13, respectively).

The EORTC QLQ-C30, patients in the intervention group had

https://www.jkan.or.kr



Mobile app for symptom management in breast cancer patients

Table 1. Homogeneity of demographic and clinical characteristics between intervention and control groups (N=50)

Demographics and clinical data Intervention group (n=25) Control group (n=25) p
Age (yr) 54.648.44 54.14+9.53 8397
Educational level
Primary 2(8.0) 9 (36.0) .060”
Secondary 6 (24.0) 2 (8.0)
Diploma 7 (28.0) 7 (28.0)
Undergraduate 10 (40.0) 6 (24.0)
Missing 0 1(4.0)
Marital status
Married/living together 15 (60.0) 18 (72.0) 478"
Single 5 (20.0) 2 (8.0)
Widowed 2 (8.0) 3(12.0)
Divorced 3(12.0 1(4.0)
Separated 0 1(4.0)
Occupational status
Government official/government-owned company 4 (16.0) 0 .052Y
Employee company 2 (8.0 5(20.0)
Self-employed/freelance 9 (36.0) 6(24.0)
Work for money 3(12.0) 1 (4.0)
Housekeeper 2 (8.0) 8 (32.0)
Retired 2 (8.0) 0
Others 1 (4.0) 1 (4.0)
Unemployed 2 (8.0) 4 (16.0)
Health care welfare
Universal coverage 10 (40.0) 12 (48.0) 231%
Social security scheme 8 (32.0) 11 (44.0)
Government enterprise officer 6 (24.0) 1 (4.0)
Cash rights 1(4.0) 1 (4.0)
Time since diagnosis (yr) 2 (1-5) 1 (0.5-4) .050°?
Treatments received
Chemotherapy 25 (100.0) 25 (100.0) >.999
Surgery 0 12 (48.0) <0019
Radiation 0 4(16.0) .110”
Chemotherapy received
AC 15 (60.0) 16 (64.0) 7719
Paclitaxel 10 (40.0) 9 (36.0)
Cancer stage
1 6 (24.0) 7 (28.0) 845"
2 6 (24.0) 5(20.0)
3 7 (28.0) 9 (36.0)
4 6 (24.0) 4(16.0)

Values are presented as meanz+standard deviation, number (%), or median (interquartile range).

AC, doxorubicin and cyclophosphamide.

“By independent-samples t-test. "By Fisher’s exact test. “By Mann-Whitney U test. By chi-square test.

lower scores in the Global Quality of Life and functioning scales,

including physical functioning, role functioning, emotional func-

tioning, and cognitive functioning, compared to those in the con-

trol group (p<.001). Regarding symptom scales, the intervention

group had higher scores than the control group. Still, the differ-
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ences were not statistically significant (p>.050), except for insom-
nia, which had a statistically significant difference (p=.031).

From the BR-23 Scales, patients in the intervention group had
higher scores in symptom scales, including systemic therapy side

effects, upset by hair loss, and breast symptoms than the control
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group (p<.001), except for arm symptoms, which did not show a
statistically significant difference (p=.136). In terms of functional
scales, including body image, and future perspective, the interven-
tion group had lower scores than the control group with statisti-
cally significant differences (p<.001). For sexual functioning and
sexual enjoyment, the intervention group had lower scores than
the control group. Still, the differences were not statistically signif-
icant (p=.942 and p=.200, respectively).

3. Engagement and compliance with the application

During the 21-day intervention period, participants in the in-
tervention group exhibited different levels of engagement with the
ChemoPro Application. The median frequency of app usage was
10 times (range, 6-15 times) per participant, indicating moderate
but varied engagement across individuals.

In terms of symptom reporting, 85.0% (21/25) of participants
recorded their symptoms at least once every 3 days, demonstrat-
ing a high level of adherence to symptom tracking. Additionally,
65.0% (16/25) of participants actively followed the self-manage-
ment strategies recommended by the application, indicating a
positive response to the intervention. However, 40.0% (10/25) of
participants required direct intervention from the research team
due to moderate to severe symptoms, highlighting the necessity of
continuous monitoring and personalized support for effective

symptom management.

4, Outcomes and estimation

1) QoL (EORTC QLQ-C30)

At day 21, the QoL scores based on the EORTC QLQ-C30
showed no statistically significant differences from baseline in
most dimensions. The Global Health Status/QoL increased by
12.50 points (95% CI, 4.31 to 20.69), while the functional scales
showed the following changes: physical functioning increased by
2.50 points (95% CI, —3.97 to 8.97), role functioning decreased by
1.39 points (95% CI, —8.48 to 5.70), emotional functioning in-
creased by 6.94 points (95% CI, —0.10 to 13.99), cognitive func-
tioning increased by 6.94 points (95% CI, —6.96 to 5.57), and so-
cial functioning decreased by 2.08 points (95% CI, —11.45 to 7.28).

For the symptom scales, most changes were not statistically sig-
nificant: nausea and vomiting decreased by 0.69 points (95% CI,
—6.31 to 4.92), pain decreased by 6.25 points (95% CI, —14.28 to
1.78), dyspnea decreased by 1.39 points (95% CI, —6.31 to 4.92),
insomnia decreased by 1.39 points (95% CI, —22.01 to 2.57), appe-
tite loss decreased by 2.78 points (95% CI, —12.91 to 7.35), consti-
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pation decreased by 1.39 points (95% CI, —12.55 to 9.77), and di-
arrhea decreased by 1.39 points (95% CI, —9.36 to 6.58). Financial
difficulty increased by 4.17 points (95% CI, —4.73 to 13.06). How-
ever, fatigue showed a statistically significant improvement, de-
creasing by 8.33 points (95% CI, 1.53 to 15.14; p=.010).

Compared to the control group, participants in the intervention
group demonstrated significantly higher scores in Global Health
QoL and all functional scales (p<.001), along with significantly
lower scores on the symptom scales (p<.001) (Table 2).

2) QoL (EORTC QLQ-BR23)

According to the EORTC QLQ-BR23 scale, symptom scale
scores at day 21 showed significant improvements compared to
baseline. Specifically, the mean change scores were as follows: sys-
temic therapy side effects decreased by 9.33 points (95% CI,
—15.12 to —3.53), arm symptoms decreased by 12.50 points (95%
CI, —20.26 to —4.74), and breast symptoms decreased by 7.99
points (95% CI, —13.78 to —2.19). In contrast, the score for upset
by hair loss increased by 4.17 points (95% CI, —7.88 to 16.22), but
this change was not statistically significant (p=.498).

For the functional scales, there were no statistically significant
changes from baseline. The mean differences were as follows:
body image increased by 1.04 points (95% CI, —6.30 to 8.38), fu-
ture perspective decreased by 1.39 points (95% CI, —12.99 to
10.22), sexual functioning decreased by 8.89 points (95% CI,
—18.00 to 0.23), and sexual enjoyment decreased by 6.94 points
(95% CI, -17.40 to 3.51).

When comparing between groups, participants in the interven-
tion group had lower scores on the symptom scales and higher
scores on the functional scales than those in the control group
(p<.001), except for sexual enjoyment, which did not differ sig-
nificantly (p=.301) (Table 3).

5. Side effects

The analysis demonstrated a significant reduction in side effect
scores in the intervention group compared to the control group at
all assessed time points. The mean differences between groups
were as follows: —23.33 points (95% CI, —27.82 to —18.83) on day
1, —28.18 points (95% CI, —33.22 to —23.14) on day 3, —34.63
points (95% CI, —40.18 to —29.08) on day 7, —42.56 points (95%
CI, —48.72 to —36.40) on day 14, and —-51.31 points (95% CI,
—58.13 to —44.48) on day 21. All differences were statistically sig-
nificant (p<.001 across all time points) (Table 4, Figure 2).
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Table 2. Effects of a mobile application for tracking symptoms and enhancing symptom management on QoL assessed by EORTC-QLQ-C30

among breast cancer patients receiving chemotherapy (N=50)

Intervention group

Control group

Mean difference

Qol Mean.change from . Mean.change from 0 (95% Cl) p
baseline (95% Cl) baseline (95% Cl)

Global health status/QoL 12.50 (4.31 to 20.69) .003 -35.00 (-43.03 to -26.97)  <.001 47.50 (36.03 to 58.97) <.001

Functional scales
Physical functioning 2.50 (-3.97 t0 8.97) 449 -36.53 (-42.87 to -30.2) <.001 39.03 (29.98 to 48.09) <.001
Role functioning -1.39 (-8.48 to 5.70) .701 -40.67 (-47.61 to -33.72) <.001 39.28 (29.36 t0 49.20) <.001
Emotional functioning 6.94 (~0.10 to 13.99) .053 -39.00 (-45.90 to -32.10) <.001 45.94 (36.08 to 55.81) <.001
Cognitive functioning -0.69 (-6.96 to 5.57) .828 -41.33 (-47.47 to -35.2) <.001 40.64 (31.87 to 49.40) <.001
Social functioning -2.08 (-11.45 to0 7.28) .663 -43.33 (-52.51 to -34.16) <.001 41.25 (28.14 to 54.36) <.001

Symptom scales
Fatigue 8.33 (1.53 to 15.14) .016 32.00 (25.33 to 38.67) <.001 -23.67 (-33.19 to -14.14) <.001
Nausea and vomiting -0.69 (-6.31 t0 4.92) .808 39.33 (33.83 to 44.83) <.001 -40.03 (-47.89 to -32.17) <.001
Pain -6.25 (-14.28 to 1.78) 127 35.33 (27.46 to 43.20) <.001 -41.58 (-52.83 to -30.34) <.001
Dyspnea -1.39 (-12.39 to 9.61) .805 34.67 (23.89 to 45.45) <.001 -36.06 (-51.46 to -20.65) <.001
Insomnia -9.72 (-22.01 to 2.57) 121 29.33 (17.29 to 41.37) <.001 -39.06 (-56.26 to -21.85) <.001
Appetite loss -2.78 (-12.91 to 7.35) .591 30.67 (20.74 to 40.59) <001 -33.44 (-47.62 to -19.27)  <.001
Constipation -1.39 (-12.55 t0 9.77) .807 28.00 (17.06 to 38.94) <001 -29.39 (-45.01 to -13.76)  <.001
Diarrhea -1.39 (-9.36 to 6.58) 733 25.33 (17.52 to 33.15) <001 -26.72 (-37.89 to -15.55)  <.001
Financial difficulties 4.17 (-4.73 to 13.06) .358 45.33 (36.62 to 54.05) <001  -41.17 (-53.62 t0 -28.72)  <.001

Analyses used a linear mixed-effects model with an autoregressive correlation matrix adjusted for baseline values.
CI, confidence interval; EORTC-QLQ-C30, European Organization for Research and Treatment of cancer-Quality of Life Questionnaire Core 30;

QoL, quality of life.

Table 3. Effects of a mobile application for tracking symptoms and enhancing symptom management on QoL assessed by EORTC QLQ-BR23

among breast cancer patients receiving chemotherapy (N=50)

Intervention group

Control group

Mean difference

Dimension/dimension of QoL Mean change from Mean change from % Cl) p
baseline (95% Cl) p baseline (95% Cl) p 55

Symptom scales
Systemic therapy side effects -9.33 (-15.12 to -3.53)  .002 28.00 (22.32 to 33.68) <.001 -37.33(-45.43 t0 -29.22) <.001
Upset by hair loss 4.17 (-7.88 to 16.22) 498 37.33 (25.53 t0 49.14) <.001 -33.17 (-50.04 to -16.30)  <.001
Arm symptoms -12.50 (-20.26 to -4.74) .002 28.44 (20.84 to 36.05) <.001 -40.94 (-51.81 to -30.08) <.001
Breast symptoms -7.99 (-13.78 to -2.19) .007 29.67 (23.99 to 35.34) <.001 -37.65(-45.77 to -29.54)  <.001

Functional scales
Body image 1.04 (-6.30 to 8.38) .781 -33.33 (-40.53 to -26.14)  <.001 34.38 (24.10 to 44.65) <.001
Future perspective -1.39 (-12.99 to 10.22) .815 -29.33 (-40.70 to -17.96)  <.001 27.94 (11.70 to 44.19) .001
Sexual functioning -8.89 (-18.00 to0 0.23) .056 -22.00 (-30.85 to -13.15)  <.001 13.11 (0.41 to 25.82) .043
Sexual enjoyment -6.94 (-17.4 to 3.51) 193 -14.67 (-24.91 to -4.42) .005 7.72 (-6.92 to 22.36) 301

Analyses used a linear mixed-effects model with an autoregressive correlation matrix adjusted for baseline values.
CI, confidence interval; EORTC-QLQ-C30, European Organization for Research and Treatment of cancer-Quality of Life Questionnaire Core 30;

QoL, quality of life.

Discussion

This study evaluated the effectiveness of the ChemoPro mobile
application in enhancing symptom management and improving
QoL among breast cancer patients undergoing chemotherapy at
the chemotherapy unit of Vajira Hospital, Bangkok, Thailand. The

primary objective was to assess the impact of the intervention on
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patients’ QoL, while the secondary objective focused on changes
in chemotherapy-related side effects over time.

By day 21, participants in the intervention group showed better
Global Health QoL and functional scores, with fewer symptoms
compared to the control group. These findings align with previous
studies demonstrating the effectiveness of mHealth in oncology

care. For instance, mobile app-based interventions have been
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Table 4. Effects of a mobile application for tracking symptoms and enhancing symptom management on side effects scores assessed by NCI-PRO-
CTCAE Items-Thai-Thailand version 1.0 among breast cancer patients receiving chemotherapy (N=50)

Intervention group

Control group

Overall score of side effects Mean change from Mean change from Mean difference (95% Cl) P
baseline (95% Cl) P baseline (95% Cl) P

Day 1 after chemotherapy -3.44 (-6.62 to -0.26) .034 19.89 (16.87 t0 22.91)  <.001 -23.33(-27.82t0 -18.83)  <.001

Day 3 after chemotherapy -3.48 (-7.04 to 0.08) .056 24.70 (21.37 to 28.04)  <.001 -28.18 (-33.22 to -23.14)  <.001

Day 7 after chemotherapy -3.83(-7.77 to 0.11) .057 30.80 (27.22 to 34.37)  <.001 -34.63 (-40.18 to -29.08)  <.001

Day 14 after chemotherapy -5.07 (-9.45 to -0.68) .024 37.49 (33.63 to 41.36)  <.001 -42.56 (-48.72 to -36.40)  <.001

Day 21 after chemotherapy -6.12 (-10.96 to -1.28)  .013 45.19 (40.98 to 49.40)  <.001 -51.31 (-58.13 to -44.48)  <.001

Analyses used a linear mixed-effects model with an autoregressive correlation matrix adjusted for baseline values.
CI, confidence interval; NCI-PRO-CTCAE, National Cancer Institute-Patient-Reported Outcomes version of the Common Terminology Criteria for

Adverse Events.

807 Intervention
70

60 _-

NCI-PRO-CTCAE Items total score

Time (days)

Figure 2. Comparison of mean side effect scores between interven-
tion and control groups across all time points. NCI-PRO-CTCAE,
National Cancer Institute-Patient-Reported Outcomes version of the
Common Terminology Criteria for Adverse Events.

shown to enhance QoL and reduce distress in women receiving
adjuvant endocrine hormonal therapy [21] and chemotherapy
[22]. Other studies have similarly reported that mHealth tools—
ranging from interactive apps [31,32], pharmacist-led telephone
follow-ups [33], and self-management platforms [34]—improve
treatment adherence, reduce side effects, and enhance emotional
functioning. A systematic review further confirmed mHealth’s
role in improving symptom control and QoL across cancer popu-
lations [35-37]. These findings highlight the growing value of mo-
bile health solutions in supporting cancer patients.

The improvement in QoL observed in this study may be at-
tributed to the multidimensional features of the ChemoPro Appli-

cation. Real-time symptom tracking enabled early detection and
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intervention, reducing symptom escalation. Timely support from
the research team provided reassurance and continuity of care
[38,39]. These features not only reduced treatment-related distress
but also enhanced daily functioning and emotional comfort key
components of health-related QoL.

Importantly, oncology nurses in the research team played a key
role in supporting symptom self-management, particularly when
symptoms reached a moderate or severe level. In such cases, the
application immediately notified the nurses, who then provided
personalized coaching via phone or video calls. During these in-
teractions, they assessed the patient’s condition and offered tai-
lored advice based on the Symptom Management Model by Dodd
et al. [27]. Their guidance was aligned with side effect manage-
ment guidelines from the British Columbia Cancer Agency [29]
and the American Cancer Society [30], ensuring clinical decisions
remained consistent with international best practices. Nurses also
recommended both pharmacological and non-pharmacological
interventions based on the severity of symptoms and patient re-
cords. This nurse-led intervention likely contributed to patients’
increased confidence in self-care and overall psychological securi-
ty during chemotherapy.

Furthermore, the structured symptom guidance and the per-
ception of being closely monitored may have fostered greater con-
fidence, emotional support, and reduced anxiety among patients
[38-40]. These findings are supported by a recent systematic re-
view demonstrating that mHealth interventions effectively reduce
anxiety and depressive symptoms in cancer patients by offering
accessible mental health support [41]. As previously reported,
telephone-based follow-up programs can enhance patients’ treat-
ment tolerability and promote trust and rapport with healthcare
providers during chemotherapy [33]. The emotional security and
empowerment facilitated by the ChemoPro Application likely
contributed to improved psychological well-being and perceived

support both critical domains within the QoL framework. These
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observations are consistent with prior studies demonstrating the
positive effects of nurse-led mHealth interventions on self-man-
agement and patient-reported outcomes during chemotherapy
(38].

In terms of the secondary outcome, the intervention group ex-
perienced significantly fewer and less severe chemotherapy-relat-
ed side effects across all time points compared to the control
group. These consistent reductions suggest that the ChemoPro
Application effectively supported symptom control throughout
the entire chemotherapy cycle.

Patients with mild symptoms were able to manage inde-
pendently using app-based guidance, while those experiencing
moderate to severe symptoms received personalized tele-
phone-based support from the research team. This proactive and
nurse-guided approach likely prevented symptom exacerbation,
improved treatment experiences, and supported adherence to care
protocols, as similarly reported in earlier mHealth studies
[31,32,36,37].

Moreover, the educational infographics embedded within the
ChemoPro Application enhanced patients’ understanding of
symptom patterns and management strategies. This likely pro-
moted active engagement and self-regulation, further contributing
to both the reduction of symptom burden and the enhancement
of QoL. Prior research has emphasized the role of health literacy
and patient empowerment in improving outcomes for individuals
undergoing cancer treatment [31].

Nonetheless, it is important to acknowledge that not all studies
report consistent findings. Some research has suggested that mo-
bile health interventions may have limited effects on symptom
improvement or complication prevention, particularly in popula-
tions with low digital literacy or poor app adherence [42,43]. De-
spite these discrepancies, the current study adds valuable evidence
supporting the integration of mobile health tools particularly
those combining self-monitoring, education, and professional
support as an effective strategy for optimizing supportive care and
improving QoL in patients receiving chemotherapy.

This study has several limitations that should be considered.
First, the quasi-experimental design without randomization may
introduce selection bias, which limits the generalizability of the
findings. Second, the relatively small sample size from a single in-
stitution may not represent the broader population of breast can-
cer patients undergoing chemotherapy. Additionally, self-reported
symptom data may be subject to reporting bias.

Despite these limitations, the study provides practical implica-
tions for clinical practice. The integration of a mobile application,

combined with nurse-led support, shows promise in enhancing

https://www.jkan.or.kr

symptom self-management and improving QoL among breast
cancer patients. The findings support the potential of digital
health tools in oncology care and underscore the importance of
continuous monitoring and personalized guidance. Future studies
with larger and more diverse populations are recommended to

confirm these results.

Conclusion

Mobile applications designed to support breast cancer patients
in tracking symptoms and enhancing symptom management re-
main limited in Thailand. This study confirms the effectiveness of
a mobile application, such as the ChemoPro Application, in sup-
porting symptom monitoring and promoting patients’ self-man-
agement through educational content and tailored guidance. This
app helped raise awareness of chemotherapy-related side effects
and empowered patients to manage their symptoms more effec-
tively. In cases of severe symptoms, the app also facilitated timely
intervention by nurses through additional support and guidance.
Future research should focus on expanding the sample size, ex-
tending the follow-up period, and increasing the number of Che-
moPro users. Additionally, the application should be made freely
available on both Android and iOS platforms to enhance accessi-
bility and usability.
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Introduction

Infertility, defined as the inability to conceive after a year of unprotected sexual activity, is a

global health issue affecting millions of individuals of reproductive age [1]. According to the

World Health Organization (WHO), approximately one-sixth of couples worldwide experience

infertility problems [2]. Infertile couples face difficulties while trying to get pregnant; in partic-

ular, the men in infertile couples suffer from many burdens. Men in infertile couples experience

significant psychological, social, and marital stress while trying to conceive [3]. Men in infertile

couples have been shown to have lower self-esteem and higher psychological distress [4], and to

experience more physical symptoms compared to those without infertility [4]. In addition, men

© 2025 Korean Society of Nursing Science in infertile couples had lower scores on some aspects of quality of life [5]. Fertility treatment has
This is an Open Access article distributed a negative impact on fertility-related quality of life for men [6]. Indeed, infertile men undergo-

under the terms of the Creative Commons ing fertility treatment have lower quality of life than control groups, with significant differences
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uted in any format and medium. sexual functioning [4], and to lower quality of life in men in infertile couples [5]. Men in infer-

in social and emotional role functioning [7]. Men in infertile couples are influenced by the

pressure on pregnancy outcomes [8]. This has been shown to decrease marital satisfaction and

191


https://creativecommons.org/licenses/by-nd/4.0
https://creativecommons.org/licenses/by-nd/4.0

Yun Mi Kim - Ju-Hee Nho

tile couples felt the need for deeper communication with health-
care providers during fertility treatment [9,10]; moreover, they
wanted more engagement and opportunities for men to acknowl-
edge and express their feelings and experiences [10]. Healthcare
providers should provide sufficient attention and support to men
and women with infertility [2].

Identifying the causes of infertility is essential for improving
overall and reproductive health among men in infertile couples.
Men account for approximately 20%-30% of all infertility cases,
with causes including structural issues of reproductive organs and
lifestyle-related factors such as smoking, alcohol consumption,
poor dietary habits, and stress [3,11]. A meta-analysis conducted
across North America, Europe, Australia, and New Zealand re-
vealed a 52.4% decrease in sperm concentration and a 59.3% de-
cline in total sperm count from 1973 to 2011 [12]. Unhealthy life-
style patterns negatively affect sperm quality and extend the time
to conception, potentially contributing to declining fertility rates
globally [11]. Previous studies indicate that lifestyle interventions
effectively improve sperm quality, enhance pregnancy rates, and
promote overall health in men from infertile couples [13,14]. Ad-
ditionally, regular physical activity and maintaining a healthy life-
style significantly improve sperm motility, morphology, sperm
count, and overall semen quality [15,16]. Therefore, increased at-
tention to men’s reproductive health and implementation of com-
prehensive lifestyle interventions are essential for improving re-
productive outcomes [4].

Despite the increasing recognition of male infertility, many in-
terventions either focus exclusively on sperm quality [9] or offer
fragmented approaches targeting individual factors, such as psy-
chological issues [4], physical activity [10], or reproductive health
knowledge [17]. However, comprehensive interventions address-
ing multiple dimensions simultaneously may be more effective for
men in infertile couples [16]. Therefore, lifestyle interventions that
integrate reproductive health education, physical activity, nutri-
tional guidance, and stress management are necessary for this
population [11,16].

Recently, lifestyle interventions delivered through digital health-
care platforms have been introduced and demonstrated to be ef-
fective. Digital healthcare has emerged as a popular medium ca-
pable of providing immediate and accurate feedback [18,19]. Such
digital platforms commonly utilize mobile applications [18] and
wearable smart bands [19] to monitor participants’ lifestyles in-
cluding physical activity, sleep patterns, and daily health status—
in real time, enabling participants to self-assess their health condi-
tions. Additionally, researchers can continuously track lifestyle

changes and offer personalized feedback, thereby facilitating more
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effective health behavior modifications.

Close interaction between participants and professionals is es-
sential to improving an individuals lifestyle patterns. In particular,
in the process of monitoring and providing feedback on lifestyle
using digital platforms, information provision and support from
professionals to help improve the participants behavior and deci-
sion-making control are key elements. Cox’s interaction model of
client health behavior (IMCHB) emphasizes that professionals can
facilitate health behavior change through their encounters with
clients to motivate them [20]. The IMCHB model lends itself to
comprehensive intervention development because it consists of
three main components: client singularity, professional-client in-
teraction, and health outcomes. The model clarifies the variable
factors that nurses should assess before implementing an inter-
vention and how interactions with the population can lead to pos-
itive health outcomes. Provision of health information, emotional
support, decision-making control, and professional intervention
are important factors in reducing stress and improving quality of
life for infertile couples [7,21]. The interaction between nurse and
client plays a key role in health behavior change and maintenance
[22].

This study aims to determine the effectiveness of an integrated
lifestyle intervention consisting of reproductive health education,
physical activity, nutritional management, and stress management
for men in infertile couples. The IMCHB was used to provide
health information, emotional support, decision control, and pro-
fessional and technical support to health behavior determinants
by a nurse interacting with the participants. Additionally, based
on IMCHB and the application of digital healthcare methods, this
study examined the effects of an intervention that incorporated

more active and accurate feedback and interaction.
1. Purpose

This study aims to evaluate the effects of an IMCHB-based life-
style intervention on health-promoting behaviors (HPB), infertili-
ty stress, fertility-related quality of life, and sperm quality of men
in infertile couples.
2. Hypotheses

The hypotheses of the study are as follows:

H1. The experimental group receiving an IMCHB-based life-

style intervention would reveal greater improvement in

HPB than the control group.

https://www.jkan.or.kr
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H2. The experimental group receiving an IMCHB-based life-
style intervention would exhibit lower infertility stress than
the control group.

H3. The experimental group receiving an IMCHB-based life-
style intervention would demonstrate greater improve-
ments in fertility-related quality of life than the control
group.

H4. The experimental group receiving an IMCHB-based life-
style intervention would demonstrate better sperm quality
(volume, total motility, immobility, concentration, and nor-

mal morphology) than the control group.

Methods
1. Study design

This study adopted a quasi-experimental design with a non-
equivalence control group pre-test—post-test to examine the ef-
fects of an IMCHB-based lifestyle intervention on men in infertile

couples.
2. Participants

The target population of the study was infertile couples with
men aged 19 years or older, residing in Jeonju, who were diag-
nosed with infertility and were undergoing treatment, and who
understood the purpose of this study and agreed to participate.
Convenience sampling was used to recruit participants. The sam-
ple size was calculated using G*Power ver. 3.1.9.2 software (Hein-
rich-Heine-Universitat Dusseldorf) [23], based on an indepen-
dent t-test as the statistical test, with a significance level of .05, a
power of .80, and an effect size of .80 [15,17]. The minimum re-
quired sample size was 17 participants per group. A total of 50
participants were selected, with 25 participants in each group, to
account for a predicted dropout rate of 20%-30%. The inclusion
criteria were: (1) those aged 19 or older, (2) men in infertile cou-
ples diagnosed with infertility by an obstetrician and gynecologist,
(3) men in infertile couples using assisted reproductive technolo-
gy, and (4) individuals who understood the research purpose and
voluntarily agreed to participate. The exclusion criteria were: (1)
those with chromosomal abnormalities, (2) men receiving medi-
cal treatment for secondary infertility, (3) men using drugs (e.g.,
marijuana, amphetamines, opioids), (4) men who had taken ana-
bolic steroids within the past 6 months, (5) men who had taken
medications affecting urinary function (e.g., alpha-blockers, 5-al-

pha-reductase inhibitors) within the past 4 weeks, and (6) men

https://www.jkan.or.kr

who had participated in cognitive behavioral interventions within
the past 6 months [1,24]. Among the 25 participants each in the
experimental and control groups, eight individuals in the experi-
mental group withdrew from the study (refusal to participate,
n=>5; hospital transfer, n=2; psychological change, n=1), and six
participants withdrew from the control group (refusal to partici-
pate, n=3; varicose vein surgery, n=1; disconnect, n=1; psycholog-
ical change, n=1). The final sample comprised 17 individuals in
the experimental group and 19 in the control group. The flow dia-

gram of study enrollment and procedures is presented in Figure 1.

3. Measurements

1) Health-promoting behaviors

The Health-Promoting Lifestyle Profile IT (HPLP II) consists of
52 items, each scored on a 4-point Likert scale ranging from 1 to 4
(score range, 52-208), with higher scores indicating higher levels
of HPB. The scale comprises six subscales: health responsibility
(nine items; score range, 9-36), physical activity (eight items;
score range, 8-32), nutrition (nine items; score range, 9-36), spiri-
tual growth (nine items; score range, 9-36), interpersonal relations
(nine items; score range, 9-36), and stress management (eight
items; score range, 8-32) [25]. The Cronbach’s a of the instrument
was reported as .94 in the original development [25], .92 for the
Korean version [26], and .97 in this study.

Assessed for eligibility (n=50)

‘ Enroliment ’

> Excluded (n=0)
A4
Allocation
A4 v
Experimental group (n=25) Control group (n=25)
v Follow-up il
e (1) et (13
Refuse (n=5) =

Varicose vein surgery (n=1)
No contact (n=1)
Psychological change (n=1)

v Analysis v

Transfer hospitals (n=2)
Psychological change (n=1)

Analysis (n=17) Analysis (n=19)

Figure 1. Study flow chart.
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2) Infertility stress

Infertility stress was assessed using the Fertility Problem Inven-
tory (FPI) [27], which was translated into Korean [28]. The FPI
consists of 46 items, each scored on a 6-point Likert scale ranging
from 1 to 6 (score range, 46-276). The scale evaluates infertili-
ty-related stress across five dimensions: relationship concerns
(10 items), social concerns (10 items), sexual concerns (eight
items), need for parenthood (10 items), and rejection of a child-
free lifestyle (eight items). Some negatively worded items are re-
verse-scored, with higher total scores indicating greater infertili-
ty-related stress. The original tool demonstrated good reliability
(Cronbach’s a=.92), while the Cronbach’ a in this study was .84.

3) Fertility-related quality of life

The tool used to measure fertility quality of life (FertiQoL) was
developed by Boivin et al. [29] in collaboration with the European
Society of Human Reproduction & Embryology and the Ameri-
can Society of Reproductive Medicine. This tool was designed to
assess infertile couples’ quality of life [30]. This study used the Ko-
rean version of the FertiQoL [31]. The FertiQoL consists of 36
items, each scored on a 5-point Likert scale from 0 to 4. It com-
prises two single items—overall physical health and overall life
satisfaction—which are used for background information but are
not included in the total or subscale scores. The remaining 34
items are divided into four core domains: emotional (six items),
mind-body (six items), relational (six items), and social (six
items), and two treatment-related domains: treatment environ-
ment (six items) and treatment tolerability (four items). The
FertiQoL score evaluated by calculating the score for each domain
and from 0 to 100 [29], with higher scores indicating better fertili-
ty-related quality of life. At the time of development and in the

current study, the Cronbach’s a was .92, and .87, respectively.

4) Sperm quality

Sperm quality was measured using Computer-Assisted Semen
Analysis (CASA), a method widely used since the 1970s to en-
hance the accuracy and reliability of sperm function assessment.
The main physiological indicators measured include volume, total
motility, immobility, concentration, and normal morphology. The
CASA precisely distinguishes sperm from other substances, pro-
viding an objective evaluation of critical sperm parameters. This
method significantly improved the precision of sperm quality
evaluation [32]. The sperm quality followed the WHO guidelines
[32,33], with the following reference values:

o Sperm volume: >1.5 mL, measured using a sterilized syringe.
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« Total motility: >40%, including both progressive and non-pro-
gressive motility.

« Immobility: Percentage of non-moving sperm.

« Concentration: 215 million sperm/mL.

« Normal morphology: 4%, indicating sperm with normal
size, shape, and structure. Abnormalities in sperm morpholo-
gy, such as those in the head, mid piece, or tail, can reduce re-

productive capacity.
4. Research procedure

1) Participant assignment

The study was conducted from July 1, 2021, to September 27,
2022, with data collection occurring throughout this period. Par-
ticipants were recruited through posters placed in the clinics and
waiting rooms of the obstetrics, gynecology, and urology depart-
ments at Presbyterian Medical Center in Jeonju, Jeonbuk in South
Korea. The study included participants who met the selection cri-
teria and voluntarily agreed to participate. Before conducting the
study, the researchers explained the procedures and objectives to
all participants and their spouses. Written informed consent was
obtained after providing the explanation, and all participants vol-
untarily agreed to participate. The experimental and control
group assignments were sequentially based on odd and even
numbers. The control group was assigned first, followed by the

experimental group.

2) Pre-test

The pre-test included questionnaires, body weight measure-
ments, and semen analysis. General characteristics, HPBs, infertil-
ity stress, and FertiQoL were assessed using structured question-
naires, which required approximately 20 minutes to complete.
Participants’ body weights were measured after urination while
wearing only light clothing, using a designated scale provided by
the hospital.

Participants directly collected semen samples in a clean, desig-
nated semen collection room at the hospital. They were instructed
to abstain from ejaculation for 72 hours before collection, to wash
their hands thoroughly prior to sample collection, and to collect
semen directly into the provided container without using con-
doms or other containers. Collected semen samples were trans-
ported to the analysis laboratory within 1 hour. Semen analysis
was conducted by a semen analyst from the Department of Diag-
nostic Laboratory Medicine and a researcher, with results subse-
quently verified by medical staff from the Departments of Obstet-

rics and Gynecology and Urology. The semen samples were
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liquefied at 37.0°C for 30 minutes before being analyzed according
to WHO guidelines [32,33].

3) IMCHB-based lifestyle intervention

The 16 sessions of the 8-week lifestyle intervention were devel-
oped based on previous studies [22,34], including core compo-
nents related to reproductive health education, physical activity,
nutritional management, and stress management. The interven-
tion was a 1:1 individualized program structured into education,
feedback via phone consultations, and self-monitoring. The re-
searcher (first author) delivered educational materials related to
core components to the participants using digital short message
services every Tuesday. The educational materials provided each
week included reproductive health education, physical activity,
nutritional management, and stress management. On Fridays,
participants received weekly feedback sessions to reinforce their
knowledge and address their concerns. The researcher (first au-
thor) provided consulting content via telephone based on each
participant’s status and questions. This session included affective
support such as praise, encouragement, and support) for about 30
minutes each participant. Additionally, a uniform resource locator
was provided to complete a lifestyle checklist to self-monitor life-
style improvements every evening. The duration of lifestyle inter-
vention varied from 3 [35] to 24 weeks [36] for adult men. Con-
sidering the characteristics of men in infertile couples and their
active social lives, and based on previous research results showing
that physiological indicators require at least 8 weeks to change
[37], the 8-week intervention was conducted.

Reproductive health education included reproductive health for
men and women, lifestyle factors affecting fertility, and lifestyle
modification strategies for optimizing reproductive outcomes
[38,39]. Physical activity management consisted of regular physi-
cal activity, aerobic and resistance exercise. The participants were
educated on the intensity and method of walking, methods of
strength training and aerobic exercise, precautions during physical
activity, and how to use a smart band [40] and physical activity di-
ary. The intensity of walking was determined by considering the
perceived exertion and target heart rate (50%-60%) recommend-
ed by the American College of Sports Medicine and providing
safe exercise guidance [41]. Walking was performed at a brisk
pace of 5,000 steps per hour in the first week and gradually in-
creased to 10,000 steps, for 60 minutes 5 times a week for 8 weeks.
Strength training was performed for 30 to 40 minutes twice a
week and recorded on a smart band [40] using a mobile phone. In
this study, mobile devices were used for physical activity assess-

ment [40], and participants were asked to access a mobile check-
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list through a personalized online record to provide a self-assess-
ment of their daily lives. In nutritional management, participants
assessed their eating habits using a 24-hour recall method and
weighed themselves daily [22,34]. Additionally, men’s healthy diet
and nutrition education, nutrition label confirmation, and nutri-
tional education related to reproductive health were included in
education materials. Stress management consisted of relaxation
and mindfulness techniques (meditation, bedtime relaxation)
[10,35], talking with one’s spouse (before going to bed, taking a
walk) [4,28], sufficient sleep of about 7 hours [11], and light walk-
ing with one’s spouse. The researcher educated the mindfulness
techniques to participants. The participants used a smart band to
measure muscle tension every evening and were trained to relax
their muscles and thoughts through abdominal breathing and
positive thinking.

Smart band technology and digital feedback were integrated to
enhance adherence to lifestyle modifications. The participants
were instructed to wear the smart band throughout the day, in-
cluding during daily activities and sleep [40]. They were required
to sync their smart band data with a mobile application at least
once per day [40], allowing researchers to monitor their activity
levels, step counts, movement patterns in real time, and daily
self-monitoring checklist evaluating their lifestyle [38]. The col-
lected data were analyzed by researchers, who reviewed weekly
trends and compiled individualized feedback reports. This report
was discussed during weekly consulting sessions, where partici-
pants received tailored recommendations on optimizing their
physical activity, dietary habits, and stress management strategies.
This structured digital approach ensured real-time tracking, con-
tinuous reinforcement, and individualized support, promoting
sustainable health behavior changes throughout the intervention
period [9] (Table 1).

4) Routine care

Routine management, including standard medical check-ups
and nursing care, was provided to the control group. Participants
in the control group visited the hospital only for scheduled sperm
analyses over the 8-week study period and received general
health-related information from obstetricians, gynecologists, or
nurses. Upon completion of the intervention, researchers provid-
ed participants in the control group with an educational booklet
containing materials on reproductive health, physical activity, nu-
tritional management, and stress management previously provid-

ed to the experimental group.

195



Yun Mi Kim - Ju-Hee Nho

“IOTARDq ()[BT JUSI[D JO [9POU UOT)ORINUT ‘GHDIAT

yoddng -
Juawabeinoduy -

Jsield -
Joddns A3y
sabessaw
3j1qow pue sj|ed auoyd
1]0J3U0d [BUOISIR( -
Burjasunod |en
-pIAIpul pue auoydaja) -
S31dudRdwod
[BI1UYI3}/|BUOISS}014
W
-92J0ju13J 3bp3|mouy| -
uolew
-104ul pue uol}eanpy -
uoIleWIO Ul Y}esH
sniejs
SS3J1S pUB '131p ‘351D
-13X3 JO JUSWISSISSY/ -
buriojiuow pue suoiy
-e3nsuod uoyda|3] -

burioyiuop -

101e90|

1SIPIIIYD 3]AIS| BIA SUI}

"sa1b3jes3s Jusawabeuew

SSaJ3S pue 'syigey Aejalp 'Ayiaioe jeaisAyd

113y} Buiziwijdo uo SUOIIBPUIWWOIY -

asnods s,9u0 ym buiyjem ybr -
(s4noy £ 1noqe) da3|s JuadINS -
(11em e bunjey 'paq 03
bu10b 21043q) asnods s,3u0 yym buiye] -
(uonexe|as awiIpaq ‘'uoieypaw)
Sanbiuyd33 ssaunypuiw pue uonexeRy -
Juawabeuew ssaing
|| AJe3alp Jnoy-4¢g -
Yleay aA1dNp
-04d3J 0} pale|al UOIIEINPI |BUOIILIINN -
UOIJBWIIJUOD [3QB| UOIILIINN -

uon
-BINP3 UOIILIINU pue 331p Ay3eay s,Uaj -

Juawabeuew [euonLINy
Aeip Ajiai3oe
|ed1sAyd e pue pueq JeWS € Isn 0} MOH -

Ayiaae |eaisAyd buunp suonnedaud -
IS14AX

21q0J3e pue Hululesd y1buuis Jo SPOYIA -

bupjiem jo poyzaw pue Ayisulju| -

Juawabeuew AyiAldE [BIISAYY
S3W033n0 A1dNpoidal buiziwiydo
J10J sa1bajes3s uorredlyipow A1y -

A31113434 Buidayde si03oey 3|AISyIT -

Jkan.or.kr

Jwww.

https

USWIOM pUe U3W 04 Yy3[eay Aianpoiday -

Sabessawi 1x3] - 224nosaJ wiojiun -3ed 3JAISI| Y3 Buissassy - 2eqpa3y pazienpiAipu| -

uoI32eIUI 32IM3s 3bes
|euoissajold JUal)  IDIAIP [qeIeI Buppayd-43s  auoydaja uoI3e}NSU0)  -Ssaw oys |exbiq UoI3BINP3 Y}|eay A13INpoiday
uo3deIUI [BUOISSJ0Id POy burioyiuo POy ¥oeqpaz POYIRA uoreanp3

1U31JD 4O SIUAWI[] Ajiep :uoissag (S399m g 4oy Aepuiq AIIAJ) 91 'L ‘L 'OL '8'9 'y 'Z 1UOISSAS  (SY93M g oy Aepsan] AIIAJ) GL 'EL 'LL ‘6 'L 'G 'S 'L (UOISSAS

$9[dN0d S[TIAJUT UT USTU JOJ UOTUAIUT J[AISJI] paseq-gHDIAT T 2[qeL

196



Effects of lifestyle intervention for men in infertile couples

5) Post-test

After completion of the 8-week intervention, a post-test was
conducted using identical procedures and instruments as in the
pre-test, including questionnaires, body weight measurements,
and semen analyses. To minimize measurement errors, data were
collected by the same researchers and examiners who conducted

the pre-test, using consistent methodologies.
5. Data analysis

The collected data were analyzed using the IBM SPSS for Win-
dows ver. 25.0 (IBM Corp.), with the level of statistical significance
set at p<.05. Frequency analysis and descriptive statistics were ap-
plied to evaluate general characteristics. The experimental and
control groups’ general characteristics and research variables were
tested for normality and baseline homogeneity using the chi-
square test, independent t-test, Mann-Whitney U test, and Fisher’s
exact test. To evaluate the effects of the IMCHB program, an inde-
pendent t-test was performed for variables that satisfied the as-
sumptions of normality and homogeneity (infertility stress, fertili-
ty-related quality of life). The Mann-Whitney U test was applied
to dependent variables that violated the assumption of normality
(HPB, volume, concentration, and normal morphology). Ranked
analysis of covariance (ANCOVA) was employed for dependent
variables (total motility, immobility) that did not meet either the

normality or homogeneity assumptions.
6. Ethical considerations

This study was approved by the Institutional Review Board
(IRB) of Presbyterian Medical Center (IRB No. 2021-05-009) and

registered with the Clinical Research Information Service (Regis-
tration No. KCT0007863). After participants voluntarily agreed to
participate, the researcher provided comprehensive information
regarding the study’s objectives, expected effects, procedures, and
participants’ rights, subsequently obtaining written informed con-
sent. Participants were informed that they could refuse to partici-
pate or withdraw at any point during the study without any disad-
vantage. Both questionnaires and semen analyses were conducted
in private offices or laboratories to protect participants’ confiden-
tiality. It was explicitly communicated to participants that all col-
lected data would remain confidential and would be securely de-
stroyed upon completion of the research. After study completion,
participants in the control group were offered the same interven-

tion provided to the experimental group, if desired.

Results
1. Test of homogeneity on participant characteristics

The mean age of the participants and spouses was 37.24+4.76
years and 34.94+4.48 years, respectively. The duration of marriage
was 49.18+35.91 months, and most of the participants had educa-
tion above university level. There was no significant difference be-
tween the two groups in general characteristics such as age,
spouse’s age, duration of marriage, and education. The sperm
quality (total motility and immobility) was significantly different
between the two groups, and other main variables such as HPB,
infertility stress, and FertiQoL showed no significant difference
between the two groups (Table 2).

Table 2. Homogeneity of general characteristics and variables between groups (N=36)

. Exp. (n=17) Cont. (n=19) 5
Characteristic 1 (©%)/M£5D/med (1OR) x ortorz p
Age (yr) 0.15 .881
<30 1(5.9) 0 (0.0)
31-34 5(29.4) 8 (42.1)
35-40 5(29.4) 5(26.3)
241 6(35.3) 6(31.6)
Mean+SD 37.24+4.76 38.00£5.16
Age of spouse (yr) 0.99 .804
<30 3(17.7) 2 (10.5)
31-34 5(29.4) 8 (42.1)
35-40 4(23.5) 4(21.1)
241 5(29.4) 5(26.3)
Mean£SD 34.9414.48 35.42+4.49
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Table 2. Continued

Exp. (n=17)

Cont. (n=19)

L 7
Characteristic 1 (%)/M£SD/med (1QR) x ortorz p
Marriage duration (mo) 5.55 136
<24 3(17.7) 5(26.3)
25-36 5(29.4) 5(26.3)
37-48 4 (23.5) 0(0.0)
249 5(29.4) 9 (47.4)
Mean+SD 49.18+£35.91 53.89+36.18
Religion 1.99 192
Yes 12 (70.6) 9 (47.4)
No 5(29.4) 10 (52.6)
Education 0.96 434
<High school 5(29.4) 3(15.8)
>University 12 (70.6) 16 (84.2)
Chronic disease 0.01 >.999
Yes 1(5.9) 1(5.3)
No 16 (94.1) 18 (94.7)
Monthly individual income (10,000 KRW) 1.14 .887
<200 1(5.9) 1(5.3)
200-299 5(29.4) 6(31.6)
300-399 3(17.7) 2 (10.5)
400-499 4(23.5) 3(15.8)
2500 4(23.5) 7 (36.8)
Alcohol consumption 0.63 .502
Yes 12 (70.6) 11 (57.9)
No 5(29.4) 8 (42.1)
Smoking 0.39 .695
Yes 3(17.7) 5(26.3)
No 14 (82.3) 14 (73.7)
Physical activity 0.01 >.999
Yes 6 (35.3) 7 (36.8)
No 11 (64.7) 12 (63.2)
Sleeping hours (hr) 2.73 .158
<3 1(5.9) 0(0.0)
3-5 7 (41.2) 2 (10.5)
6-7 7 (41.2) 14 (73.7)
28 2(1.7) 3(15.8)
Body mass index (kg/m?) 26.07+3.39 25.40+3.11 0.62 .540
Normal (18.5-24.9) 8 (47.1) 6 (35.3)
Overweight (18.5-24.9) 5(29.4) 6 (35.3) 1.12 .570
Obesity (230.0) 4 (23.5) 5(29.4)
Semen analysis experience 0.39 .736
Yes 8 (47.1) 7 (36.8)
No 9 (52.9) 12 (63.2)
Health-promoting behaviors 117.00 (IQR, 109.00) 113.00 (IQR, 104.00) -0.65° 516
Infertility stress 166.00£19.98 149.58+27.55 2.03 .051
Fertility-related quality of life 72.37+11.47 70.27+10.89 0.56 577
Volume (mL) (n=30) 4.00 (IQR, 3.00) 3.50 (IQR, 2.75) -0.49” 626
Total motility (%) (n=30) 64.98 (IQR, 41.39) 83.84 (IQR, 76.33) -2.03Y .042
Immobility (%) (n=30) 35.02 (IQR, 13.60) 16.16 (IQR< 8.86) 2,977 .007
Concentration (million/mL) (n=30) 25.53 (IQR, 13.26) 36.40 (IQR, 21.25) -1.57% 117
Normal morphology (%) (n=30) 9.98 (IQR, 8.12) 19.76 (IQR, 11.74) -1.47° 143

Values are presented as number (%), mean+SD, or median (IQR).
Cont., control group; Exp., experimental group; IQR, interquartile range; KRW, Korean won; SD, standard deviation.

“By Mann-Whitney U test.
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2. Effectiveness of the IMCHB-based lifestyle intervention

1) Hypothesis 1

Hypothesis 1: The experimental group receiving an IM-
CHB-based lifestyle intervention would reveal greater improve-
ment in HPB than the control group.

The median score of the experimental groups HPB increased
by 8.0 to 132.0 points, while the median score of the control group
decreased by 1.0 to 119.0 points. This was significantly higher in
the experimental group than in the control group; thus, hypothe-
sis 1 was supported (z=-2.27, p=.023) (Table 3).

2) Hypothesis 2

Hypothesis 2: The experimental group receiving an IM-
CHB-based lifestyle intervention would exhibit lower infertility
stress than the control group.

The infertility stress score of the experimental group decreased
from 166.00+19.98 to 114.53+22.59, and the control group de-

creased from 149.58+27.55 to 126.79+26.00. The results revealed
that the experimental group showed a statistically significant de-
crease compared to control group (t=-2.40, p=.022); thus, hypoth-
esis 2 was supported (Table 3).

3) Hypothesis 3

Hypothesis 3: The experimental group receiving an IM-
CHB-based lifestyle intervention would demonstrate greater im-
provements in fertility-related quality of life than the control
group.

The score of the experimental group increased from 72.37+11.47
to 74.12+6.88, and the control group increased from 70.26+10.89
to 69.70+11.74 points after intervention. There was no significant
difference in the score level between the two groups (t=0.63,

p=.531); thus, hypothesis 3 was not supported (Table 3).

4) Hypothesis 4

Hypothesis 4: The experimental group receiving an IM-

Table 3. Effects of the IMCHB-based lifestyle intervention for men in infertile couples (N=36)

Variable Pre-test Post-test Difference JortorF »
Med (IQR)/M+SD

Health promoting behaviors -2277 .023
Exp. (n=17) 117.00 (109.00) 132.00 (125.00) 8.00 (1.00)
Cont. (n=19) 113.00 (104.00) 119.00 (104.00) -1.00 (-5.00)

Infertility stress -2.40" .022
Exp. (n=17) 166.00£19.98 114.53+22.59 -51.47+£34.35
Cont. (n=19) 149.58+27.55 126.79+26.00 -22.79+37.18

Fertility-related quality of life 0.63" 531
Exp. (n=17) 72.37+£11.47 74.12+£6.88 1.76+10.08
Cont. (n=19) 70.26+10.89 69.70+11.74 -0.57£11.74

Volume (mL) (n=30) -0.49” 626
Exp. (n=17) 4.00 (3.00) 4.00 (4.00) 0.00 (0.00)
Cont. (n=13) 3.50 (2.75) 3.00 (2.00) 0.00 (0.00)

Total motility (%) (n=30) 4399 045
Exp. (n=17) 64.98 (41.39) 86.09 (72.83) 16.33 (1.67)
Cont. (n=13) 83.84 (76.33) 90.43 (70.24) 0.00 (-8.74)

Immobility (%) (n=30) 2.049 164
Exp. (n=17) 35.02 (13.60) 13.92 (10.98) -16.33 (-31.45)
Cont. (n=13) 16.16 (8.86) 9.57 (6.40) -0.61 (-8.54)

Concentration (million/mL) (n=30) -1.577 17
Exp. (n=17) 25.53 (13.26) 34.41 (17.67) 3.92 (-4.44)
Cont. (n=13) 36.40 (21.25) 51.11 (21.79) 2.03 (-6.80)

Normal morphology (%) (n=30) 2.867 .017
Exp. (n=17) 9.98 (8.12) 23.55 (9.91) 2.52 (0.02)
Cont. (n=13) 19.76 (11.74) 17.48 (9.95) -0.23 (-10.24)

Values are presented as median (interquartile range) or mean+standard deviation.
Cont., control group; Exp., experimental group; IMCHB, interaction model of client health behavior.
“By Mann-Whitney U test. ¥By independent t-test. By ranked analysis of covariance (covariate: pre-test score of total motility and immobility).
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CHB-based lifestyle intervention would demonstrate better sperm
quality (volume, total motility, immobility, concentration, and
normal morphology) than the control group.

In the experimental group, the volume was unchanged at 4.00
mL after the intervention, while the control group decreased from
3.50 to 3.00 mL. The difference was not statistically significant
(z=-0.49, p=.626). The total motility was analyzed using rank
ANCOVA, and the median was significantly different between the
two groups (F=4.39, p=.045). The immobility rate decreased in
both groups: from 35.02% to 13.92% in the experimental group,
and from 16.16% to 9.57% in the control group. However, this dif-
ference was not statistically significant (F=2.04, p=.164). Sperm
concentration (10°/mL) in the experimental group increased from
25.53 to 34.41, and the control group increased from 36.40 to
51.11. The difference was not statistically significant (z=-1.57,
p=.117). Regarding normal morphology (%), the median score in
the experimental group increased from 9.98 to 23.55, and in the
control group decreased 17.48 in the control group. This differ-
ence was statistically significant (z=2.86, p=.017). Thus, some as-

pects of Hypothesis 4 were supported (Table 3).

Discussion

This study was conducted to evaluate the effects of an IM-
CHB-based lifestyle intervention among men in infertile couples.
The findings indicated that the intervention was effective in en-
hancing HPB, reducing infertility stress, and improving sperm
quality.

In this study, the IMCHB-based lifestyle intervention signifi-
cantly improved the HPB of men in infertile couples. Participants
wore a smart band every day to record their activities and were
monitored through telephone consulting and mobile checklists.
Integrating digital monitoring through smart bands and mobile
checKklists allowed for continuous tracking of behaviors, which has
been shown to positively impact physical and psychological
well-being in similar interventions [9,38]. The use of wearable de-
vices in medical settings can contribute to improving men's health
in a relatively safe and cost-effective manner [40]. Previous studies
have demonstrated that wearable devices can significantly im-
prove mens health in the long term, including alcohol, tobacco
use, obesity, heart disease, and male sexual health [19]. This study
confirmed that lifestyle intervention utilizing digital health tech-
nology is effective for men’s health. This multifaceted approach
contributed to improving both physical and psychological factors,
which led to improvements in the participants’ overall lifestyle

habits. The results of this study are consistent with prior research
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establishing that regular physical activity and nutritional manage-
ment positively affected HPB [25,26]. In addition, professionals
and continuous feedback may have played an important role in
helping participants maintain and improve their health behaviors
[42,43]. Telephone counseling interactions with medical staff pos-
itively affected participants’ decision-making [43], increased par-
ticipant satisfaction, and improved focus on health issues
[9,35,43]. In this study, counseling and feedback were also consid-
ered important factors in maintaining and improving participants’
HPB [35,43].

IMCHB-based lifestyle intervention significantly reduced infer-
tility stress in men in infertile couples. According to the IMCHB
model, interaction goes beyond simple information provision; it
continuously contributes to stress management and health behav-
ior change through psychological support and encouragement
[20]. In particular, this study provided interaction through tele-
phone counseling and daily check-up feedback, which is consis-
tent with previous studies that these methods greatly contributed
to stress relief [42,43]. When examining the effects of specific in-
teractions, communication with spouses, conversations before
bedtime, light walking activities, and meditation contributed to
psychological stability [15,17,35]. In this study, walking was en-
couraged at least once a week, which is similar to previous studies
that found that physical activity with spouses helps promote com-
munication between couples and enhance psychological stability
[15,17]. Indeed, such interactions positively affected both partici-
pants and their spouses and may have contributed to alleviating
the stress caused by infertility [17,28]. This outcome is interpreted
as being directly associated to improved lifestyle and stress man-
agement skills. Accordingly, counseling and feedback played an
important role not only in reducing participants’ stress, but also in
improving their lifestyle habits [34]. Consulting may have effec-
tively managed stress by inducing healthy behaviors such as
smoking cessation and drinking abstinence [15,17].

In this study, the experimental group demonstrated significant
increases in sperm motility and normal morphology. These find-
ings have important clinical implications for infertility treatment,
as improved sperm motility and normal morphology are closely
associated with increased pregnancy success rates [12,24]. These
results align with previous research indicating that physical activi-
ty positively affects semen quality and reproductive hormones in
men [11,15,36]. Participants utilized smart bands to monitor daily
step counts and physical activity levels, and maintained healthy
lifestyle habits through consistent telephone counseling and feed-
back [40]. Prior research has also indicated that men with low

physical activity levels are approximately 2.20 times more likely to

https://www.jkan.or.kr
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experience infertility compared to those engaging in higher levels
of physical activity [14].

Interventions promoting physical activity may have played a
significant role in improving sperm motility and normal mor-
phology ratio [11,15,36]. Furthermore, the results of this study
are consistent with previous studies [5,14], which indicated that
healthy lifestyle habits positively affect men’s fertility [11,15,44].
Similarly, previous researches have reported that lifestyle im-
provements enhance sperm motility and normal morphology
[11,12,15]. These changes may be attributed to lifestyle improve-
ments, suggesting a positive impact not only on health behaviors
but also on fertility outcomes [11,17]. Thus, the integrated lifestyle
improvement approach applied in this study significantly contrib-
uted to enhancing health and fertility in men from infertile cou-
ples.

In addition, interventions involving continuous monitoring
and improvements in physical activity, nutritional management,
and stress management may have effectively reduced the stress
and social pressures experienced by participants during infertility
treatment [16,28,35]. The finding that improved lifestyle habits
moderated stress aligns with previous studies demonstrating that
stress reduction positively affects sperm quality [11,35,45]. Con-
sequently, the IMCHB-based lifestyle intervention significantly
alleviated stress among men in infertile couples by providing
psychological support through counseling, feedback, enhanced
communication with spouses, and improved lifestyle habits.

However, the current study did not demonstrate significant
changes in other sperm parameters, including sperm volume, im-
mobility, and sperm concentration. Previous studies have reported
that sperm volume is influenced more by individual physiological
characteristics and collection conditions (e.g., abstinence period)
than by lifestyle interventions [12,36]. Short-term lifestyle inter-
ventions may have limited effects on sperm motility and concen-
tration, often requiring long-term lifestyle modifications (e.g., 12—
14 weeks) [15,36]. Additionally, stress and oxidative damage are
known to impair sperm motility, emphasizing the need for psy-
chological support and prolonged intervention [45,46]. The lack
of awareness and motivation among men regarding the need for
semen analysis at the time of the study was also a limitation. Pre-
vious studies have mentioned that the low awareness of the need
for lifestyle improvement and the lack of motivation to participate
in the study among infertile men made it difficult to conduct
large-scale studies [16,30,44]. To solve this problem, a public
awareness campaign emphasizing the importance of semen analy-
sis and multidisciplinary intervention is required.

In this study, the IMCHB-based lifestyle intervention did not
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result in statistically significant changes in fertility-related quality
of life. The 8-week intervention period applied in this study might
not have been sufficient to induce significant changes in fertili-
ty-related quality of life. Although lifestyle modifications generally
have long-term impacts on quality of life, this study measured the
effects only once, after the 8-week intervention; therefore, no sig-
nificant difference was identified. Long-term lifestyle interven-
tions that account for socio-economic factors may yield more
substantial improvements in quality of life [16,17,30]. Another
critical factor that may have limited improvements in fertility-re-
lated quality of life was the social restrictions resulting from the
COVID-19 (coronavirus disease 2019) pandemic during the
study period. The pandemic likely influenced external factors re-
lated to quality of life improvements by restricting participants’
social activities and access to medical services [7]. This highlights
the significance of external environmental factors in enhancing
quality of life [28,30]. Therefore, future research should employ
longer intervention periods and comprehensively consider vari-
ous environmental factors to facilitate more in-depth evaluations
of interventions aimed at improving fertility-related quality of life.

In addition, there was no significant difference in body mass
index between the two groups of participants after the interven-
tion. In previous studies, the intervention period was 3 or 6
months [16,36], but in this study, it was 8 weeks and there ap-
peared to be no difference in body mass index. The weight change
requires continuous change over time in lifestyle interventions,
thus, further research with a larger sample size with long-term in-
tervention will be necessary.

This study demonstrated that the IMCHB-based lifestyle inter-
vention positively influenced HPB, infertility stress, and repro-
ductive health among men in infertile couples. The intervention
comprehensively addressed multiple factors, including physical
activity, nutrition, stress management, and reproductive health,
resulting in substantial improvements. Future studies should im-
plement long-term interventions and employ multidisciplinary
approaches that incorporate consideration of relevant environ-
mental factors. A significant increase in sperm motility and nor-
mal morphology represents a critical clinical outcome that is
closely associated with improved pregnancy success rates [12,24].
The findings of this study provide essential clinical evidence
demonstrating that the IMCHB-based lifestyle intervention posi-
tively influences HPB, infertility stress, and reproductive health
in men from infertile couples.

However, this study has several limitations. First, the small sam-
ple size and single-site setting at a medical center in South Korea

limit the generalizability of the findings. The dropout rate was
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28% in this study. Although efforts were made to reduce the drop-
out rate, such as spouse consent, compensation, and maintaining
continuous communication, it was not possible to completely pre-
vent some participants from dropping out; some participants
complained about the burden of semen analysis. In an interven-
tion study targeting infertile couples, various strategies including
spouse consent were reported to be effective in reducing the drop-
out rate, but complete prevention was difficult [16,17]. In the
future, we suggest large-scale randomized control study and re-
search to find ways to reduce the dropout rate. Second, partici-
pants who did not complete the intervention were excluded from
the final analysis, meaning attrition analysis was not conducted.
This could introduce potential bias, and future studies should
consider performing attrition analyses to assess its impact. Third,
this study only measured variables before and after the 8-week in-
tervention and did not conduct a long-term follow-up. Long-term
follow-up is needed to determine the effects on variables that have
a lasting effect, such as quality of life, sperm quality and body
weight. Despite these limitations, the significance of the lifestyle
intervention lies in the fact that it was confirmed to be effective on
HPB, infertility stress, and especially semen quality of men in in-
fertile couples.

Conclusion

The current study was scientifically revealed to be effective in
improving HPB, sperm quality as well as decreasing stress through
lifestyle intervention without invasive procedures or medication.
Accordingly, it will contribute to improving the physical, psycho-
logical, and reproductive health of infertile couples by providing
nurse-led lifestyle interventions at obstetrics and gynecology or

community health centers.
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Triglyceride-glucose parameters

as predictors of diabetes mellitus
incidence in Korean adults: a
secondary analysis of a Prospective
Cohort Study

Yu Jin Park'?, Miseon Shin', Hyun Seon Jeon', Eun Hee Yang'?

'"Department of Nursing, Graduate School, Jeonbuk National University, Jeonju, Korea
“Department of Nursing, Jeonbuk National University Hospital, Jeonju, Korea

Purpose: This study aimed to evaluate the association between triglyceride-glucose (TyG)-related pa-
rameters and the incidence of diabetes mellitus in Korean adults. Data were obtained from the Korean
Genome and Epidemiology Study (KoGES).

Methods: This secondary analysis examined data from 6,816 adults aged 40-69 years who participated
in the KoGES from 2001 to 2020. TyG-related parameters, including the TyG index, TyG-body mass in-
dex (TyG-BMI), TyG-waist circumference (TyG-WC), and TyG-waist-to-height ratio (TyG-WHtR), were
assessed. Cox proportional hazards models were employed to determine the association between these
parameters and the incidence of diabetes mellitus, with adjustments made for demographic, lifestyle,
and health-related characteristics.

Results: Higher levels of all TyG-related parameters were significantly associated with an increased
risk of developing diabetes mellitus. Specifically, participants in the highest quartile of the TyG index,
TyG-BMI, TyG-WC, and TyG-WHtR exhibited significantly higher hazard ratios for diabetes mellitus in-
cidence compared with those in the lowest quartile (p<.001 for all). Notably, the TyG index demonstrat-
ed a stronger predictive value for diabetes mellitus than traditional measures such as the homeostatic
model assessment of insulin resistance.

Conclusion: TyG-related parameters are robust predictors of diabetes mellitus incidence in Korean
adults. These findings support the incorporation of TyG-related measures into clinical settings for the
early identification and intervention of high-risk populations. Utilizing these parameters for early diag-
nosis and preventive strategies may significantly enhance diabetes mellitus management.

Keywords: Cohort studies; Diabetes mellitus; Glucose; Triglyceride
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Al Aol Egst7]of Algbdo] Qla12], A ®]] HO-
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% HOMA-IRQ] Efg&7t 74
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Sto] A2t TH26].
X% AR A2 Figure 132t 2ot 7]9kRAIA T
e A2 ZHn=679), it A7]|E0] sfdots dFAA 2
#2744 AH(n=1,355), 3 AT ZH {0 Zolsix] 4 =
(n=695)% A|<Jgt 7,301 0] A= vepdet. 11 F AF+AS]S
2 B4, A7 B9 B4, AgST 59 A E B

S =
(n=485)% A9t XF AF-EA o 23tE th4A= 6,81690]
Ach(Figure 1).

KoGES population-based studies:
age 40-69 years
(KoGES Ansan and Ansung study)
(N=10,030)

Reasons for exclusion:
« Previously diagnosed with diabe-
tes at baseline (n=679)

] [ Identification ]
A4

A4

Records screened (n=9,351)

Reasons for exclusion (n=1,355):

* FBS 2126 mg/dL (n=219)

* 2-hour postprandial blood glucose
>200 mg/dL (n=407)

* HbA1C 26.5% (n=203)

* Receiving insulin therapy (n=524)

» Taking oral hypoglycemic agents
(n=2)

\ 4

Screening

A4

Reports assessed for eligibility (n=7,996)

Reasons for exclusion:
* Never participated in follow-up
(n=695)

A4

A 4

Reports assessed for eligibility (n=7,301)

Reasons for exclusion:
| * Missing value in baseline (n=485)

A4

Included in this study (n=6,816)

Included

—

Figure 1. Selection process of participants in this study. FBS, fasting
blood sugar; HbA1C, hemoglobin A1C; KoGES, Korean Genome and
Epidemiology Study.
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>|IE
rH

ZIHERARO] rofet At gAte] QlrAtelehA, eEd o A
e EAT TyG & A HE Table 13} 2t} ALAAE= 6,816
1 %5 FA= 47.1%, BHAE 51.294], SF ©lst7} 53.1%
ojnf, 252 2004t ¥ n|gto] 61.8%% UEFTE SHAIZES 7-84]
741 97} 50.2%, H]&0] 59.7%, A SF7} 48.7%= e
o} 0 A7 B8 AS- 36.7%, T THEES “°‘E}
7} 90.2%, TH/gAE “gIth 7} 85.0%°1H, S5 AAEES
A 7F 92.3%, AT AABEL A7 72.6%% HERAT Tl
Ao AAFARS|EHA, Aehst H A7) W B/ T Gt T
o] ZpoloflAl, A (x*=18.55, p<.001), B 7H52(x*=20.32,
P<.001), BFABH3*=50.63, p<.001) A 02 GoJu|FrH(Ta-
ble 1, Appendix 1).

AT A 6,816 189 FQt AT & WA d(per-

9o 27 7
HQOI5-201692, o] Aol F 1044H0] Tl ATksk
ovf, ok Ao b oH EAgko] 231, 57%11 ©2 Geuls}A Fol

7} AATHy?=2,211.01, p<.001) (Appendix 2). T3 TyG T A&
£ 7150 gt B0 7MY Y AHE 7S
0 2+= TyG A57h W2 FollA] 26175(25.0%), w2 wollA] 783
(75.0%) T3, TyG-WC7F 32 FojlA 3568 (34.1%), =2
ol Al 6887(65.9%), TyG-BMIZ} G 2ol 4] 2303 (22.0%), %=
< ol A 814(78.0%), L& 3L TyG-WHtRo] W2 FoflA] 3159
(30.2%), E& oAl 729(69.8%)9] Tt TAgo] I 7
bAoA 2E TyG ¥ A RwolA Bty T8EC] 7P =%
om, ol= thE F4 AlHof Hlgl| F3EHA w2 AFE itk
TyG T A1 Gy 2SS 3lst A7) TyG B 7
H F TyG AFE &2 7] 68.0%% YEFEI, 1,000209% T
H HYES w2 FH(101.73)0] @2 #(92.93) 5} =Tt TyG-
2 o] 73.1%E YEREI, 1,0009199 Tt EgEo
=2 7(100.04)0] FL (95.84)H ) E4th TyG-WCE &2 &+
o] 58.7%2 R, 1,000919% P PSS =2 74(101.89)
o] Lo 31(94,68)H t} =9k TyG -WHIRS =2 3o] 61.3%F 1}
B, 1,000019F Bl YAES 22 #(101.70)0] & &
(94.49) K T E=}cHTable 1).
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Table 1. The cumulative incidence of diabetes mellitus incidence according to characteristics and TyG-related parameters of participants (N=6,816)

DM
Characteristic No. (%) No. of incidence Person-year Incidence rate per HR (95% Cl)  p-value
case (%) incidence 1,000 person-years

Total 6,816 (100) 6,795 (99.7) 68,698.20 98.91
Gender

Men 3,212 (47.1) 3,206 (46.0) 31,631.30 101.36 1

Women 3,604 (52.9) 3,589 (54.0) 37,066.90 96.82 0.88 (0.08-1.01) .072
Age (yr)

40-49 3,546 (52.0) 3,534 (54.0) 37,121.70 95.20 1

50-59 1,711 (25.1) 1,707 (25.3) 17,369.70 98.27 1.19 (1.07-1.31) .001

60-69 1,559 (22.9) 1,554 (20.7) 14,206.80 109.38 1.22 (1.08-1.37) .001
Marital status

Unmarried 83 (1.2) 83 (1.1) 796.90 104.15 1

Married 6,216 (91.2) 6,197 (91.8) 63,032.00 98.32 0.87

Others (divorced, separated, widowed) 517 (7.6) 515 (7.1) 4,869.30 105.76 0.91 (0.63-1.34)  .641
Occupation

Professional 301 (4.4) 301 (4.4) 3,056.20 98.49 1

Non-professional 6,515 (95.6) 6,494 (95.6) 65,642.00 98.93 1.01 (0.83-1.23)  .948
Monthly income (10,000 won)

<200 4,214 (61.8) 4,200 (61.8) 41,797.10 100.49 1

200-<400 2,059 (30.2) 2,053 (30.2) 21,235.40 96.68 0.92

2400 543 (8.0) 542 (8.0) 5,665.70 95.66 0.98 (0.84-1.15) .982
Education level

<Middle school 3,617 (53.1) 3,603 (52.0) 35,738.90 100.81 1

High school 2,217 (32.5) 2,210 (33.4) 22,928.40 96.39 1.03

>College 982 (14.4) 982 (14.6) 10,030.90 97.90 1.00 (0.88-1.15) 954
Sleep duration per night (hr)

<6 2,916 (42.8) 2,905 (42.8) 29,405.80 98.79 1

7-8 3,422 (50.2) 3,413 (50.4) 34,604.50 98.63 0.94

29 478 (7.0) 477 (6.8) 4,687.90 101.75 0.98 (0.83-1.15) 793
Cigarette smoking

Never smoker 4,066 (59.7) 4,050 (61.1) 41,974.50 96.49 1

Former smoker 1,077 (15.8) 1,074 (15.7) 10,753.90 99.87 1.03

Current smoker 1,673 (24.5) 1,671 (23.2) 15,969.80 104.63 1.12 (0.98-1.28) .104
Alcohol consumption

Never drinker 3,093 (45.4) 3,080 (45.3) 31,343.90 98.26 1

Former drinker 404 (5.9) 403 (5.9) 4,017.60 100.31 0.92

Current drinker 3,319 (48.7) 3,312 (48.8) 33,336.70 99.35 0.99 (0.90-1.09) .848
Self-reported health status

Poor 2,069 (30.4) 2,061 (29.2) 20,055.80 102.76 1

Fair 2,504 (36.7) 5,495 (37.6) 25,817.40 212.84 0.93

Good 2,243 (32.9) 2,239 (33.2) 22,825.00 98.09 0.98 (0.89-1.09) .735
Family history of DM

No 6,151 (90.2) 6,132 (90.6) 62,216.60 98.56 1

Yes 665 (9.8) 663 (9.4) 6,481.60 102.29 1.42 (1.26-1.61)  <.001
Chronic disease

No 5,795 (85.0) 5,776 (86.4) 59,380.50 97.27 1

Yes 1,021 (15.0) 1,019 (13.6) 9,317.70 109.36 1.53 (1.38-1.70)  <.001
Moderate physical activity

Low 6,294 (92.3) 6,275 (92.1) 63,283.20 99.16 1

High 522 (7.7) 520 (7.9) 5,415.00 96.03 0.92 (0.79-1.07) 270

(Continued on next page)
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Table 1. Continued

DM
Characteristic No. (%) No. of incidence  Person-year Incidence rate per ~ HR (95% Cl)  p-value
case (%) incidence 1,000 person-years

Severe physical activity

Low 4,949 (72.6) 4,933 (72.4) 49,716.5 99.22 1

High 1,867 (27.4) 1,862 (27.6) 18,981.70 98.09 0.98 (0.90-1.07) .671
TyG index

Low 2,054 (30.1) 2,046 (32.0) 22,016.00 92.93 1

High 4,762 (69.9) 4,749 (68.0) 46,682.20 101.73 1.54 (1.40-1.69) <.001
TyG-BMI

Low 1,780 (26.1) 1,772 (26.9) 18,489.80 95.84 1

High 5,036 (73.9) 5,023 (73.1) 50,208.40 100.04 1.45(1.31-1.60)  <.001
TyG-WC

Low 2,700 (39.6) 2,688 (41.3) 28,389.80 94.68 1

High 4,116 (60.4) 4,107 (58.7) 40,308.40 101.89 1.51 (1.38-1.64) <.001
TyG-WHtR

Low 2,522 (37.0) 2,512 (38.7) 26,586.20 94.49 1

High 4,294 (63.0) 4,283 (61.3) 42,112.00 101.70 1.53 (1.41-1.67) <.001

CI, confidence interval; DM, diabetes mellitus; HR, hazard ratio; TyG, triglyceride-glucose; TyG index, triglyceride-glucose index; TyG-WGC, tri-
glyceride-glucose-waist circumference; TyG-BMI, triglyceride-glucose-body mass index; TyG-WHIR, triglyceride glucose-waist-to-height ratio.

2. AFYXI| TyG & X| B0 2 S &5 YYE
EAE TyG ¥ AEE TyG A%, TyG-BMI, TyG-WC,
TyG-WHtRo[H, o] AEF9] FEFAZ vludt 41}, 2159
A7 (Log-rank test)oll A ZF X 2] Aoz 7|£0.2 823+ 7F
AR Aol A2 HATISIEHp< 00D, 5 TG B %
7} & TolA G 7 S0 W2 FET {o5H =

UpehhFigure 2).
3. ZA HHYY S| Zit

ARA A AR QIFARRISH £/, <5
A Z Qolgid Zhzbe] WAy, WA ASE T
F 2= golsteltt. ojnf A H|H Y ©F Y
7| E714S AES Aks o239 2t} Durbin-Watson 573
718381 200 7 A7V dEe] EAIVE Qe AeR ‘%E}
Ja, TARMAIE 14-502 .10 o2 Uepiton] BAlwig
Q1A 4>(variation inflation factor)E E3f &It 21} RE HSE
9] go] 105t =] ghot ths3-49] A7 §les A& Uehydth
vl 7 (proportional hazards assumption)& A5517] 3
21271 E%(og-log plot) THLE E4] el At % 29|
Alo] BRystqiaL, 7 W= ZAte] I moflA Het 02 7l R
oFfi(+, —)ollA of® fAolut A4, AT, 7] 5ol glo] L2A F
Az Basto] A A(linearity)S THESIFATHAppendices 3, 4).
AT, ZF o] o Gt TAY] Bl 92 Folgt Aol 7t

=
(e}
SIS LT
jg]t‘

=)
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UK Table 1). AL 40-494] JH7|E ofH] 50-59A|7F T g
HrA1918lo] 1.1948](95% confidence interval [CI], 1.07-1.31,
p=.001), 60-69417} 1.2281(95% CI, 1.08-1.37; p=.001) Z7}5}=
Aoz yepdt gy 7150 webas "Itk 7h 1.4280(95%
CI, 1.26-1.61; p<.001) Z7}oH= Z o2 vepdet vt o}
ZhA = “Qlth 7} 1.5380(95% CI, 1.38-1.70; p<.001) Z7}sk= A0
& UeRgth(Table 1). TyG & A HE 5 TyG A5 &2 15004
1.544(95% CI, 1.40-1.69; p<.001) Z7}sH= Ao LJelto
TyG-BMI: &2 T180]A] 1.458](95% CI, 1.31-1.60; p<.001),
TyG-WCE =2 T804 1.5181(95% CI, 1.38-1.64; p<.001),
TyG-WHIRS &2 1804 1.5348](95% CI, 1.41-1.67; p<.001)
S7oh= Ao & Yehdth(Table 1),

g BAA foRd SYHeel AY, S 7S, B4
A HAsto] A v BAZ AYT 2, TyG A=,
TyG-BMI, TyG-WC, TyG-WHIRe] w2 i 2h4go] vl 9
2 FOIgt Zel7h ASieh TyG B AR 5 TyG A5 e 3
IeH SR =0 TF o)A 1.4781(95% CI, 1.34-1.62; p<.001)
F7tot= 208 Yegton, TyG-BMI= &2 1504 1.384)
(95% CI, 1.25-1.52; p<.001), TyG-WCY =2 T1Z0]A] 1.414)
(95% CI, 1.29-1.53; p<.001), TyG-WHItRLS -2 150 A] 1.438)
(95% CI, 1.31-1.56; p<.001) Z7}5}= 2 0.2 LebgTHTable 2).
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Figure 2. Cumulative survival curve of diabetes mellitus according to triglyceride-glucose (TyG)-related parameters in adults. (A) Triglyceride-
glucose index (TyG index). (B) Triglyceride-glucose-body mass index (TyG-BMI). (C) Triglyceride-glucose-waist circumference (TyG-WC). (D)

Triglyceride glucose-waist-to-height ratio (TyG-WHtR).

A vrebetch

=99] A5 EolA TyG TA A1} Fierg DAY AT
ChoFolA Urebet. 929 15,4642 thFO2 3 134 5t 54
TS AFolAE G YL} 10,00021E (person-years)d
39.88 0.2 YR, ROCOJA TyG-WHIR2 Z7]0]4(6-12)
it B dlZo] Qlo] 7MY w2 Al g BR8] S
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Table 2. The hazard ratios of diabetes mellitus according to the TyG-
related parameters of participants (N=6,816)

HR (95% Cl) p

Classification

TyG index (ref: low) 1.47 (1.34-1.62) <.001
TyG-BMI (ref: low) 1.38 (1.25-1.52) <.001
TyG-WC (ref: low) 1.41 (1.29-1.53) <.001
TyG-WHTtR (ref: low) 1.43 (1.31-1.56) <.001

The references were TyG index (low), TyG-BMI (low), TyG-WC (low),
and TyG-WHIR (low). The controlled variables were demographic, life-
style, and health-related characteristics.

CI, confidence interval; HR, hazard ratio; TyG, triglyceride-glucose; TyG-
BMLI, triglyceride-glucose-body mass index; TyG index, triglyceride-glu-
cose index; TyG-WC, triglyceride-glucose-waist circumference; TyG-
WHEIR, triglyceride glucose-waist-to-height ratio.
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9] 5,575%& AR ot FF AFoAe 39 Bt 1331
(2.39%) D o] wrA¥sto] TyG 2|59} TyG Bl A HE
@} Fo) AHTATE S-S HFTHS]. 99 A9 FirE e 7]
o] FU 7187 HEA A8, R 71 2 AR AA
U - 2AL7)710] £ AR ZR A &’101 2 Aot "éi}‘é
A Hlwsk7]e oot TS =9 ALE TyG #A 2|39 T
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T TEHSTE T2 9] AL} v ok w(8,28], & A
Al P HAEEC] =2 HYS & 5 Ut & A9 7NERA T
Al AR} AL 40-694| 2 G o] 25| 29 Ltojo] 23
T 71700 ARG 7L oA A EgE A7 ST wht
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Ql A% G’ WP o] 7RIt AFATet FASIG OH
8,28], & AFAE TyG A4, TyG-WHIR, TyG-WC, TyG-
BMI7} 2 1504 D HhAY vl 93 o] 1.548), 1,534, 1.51
Hlj, 1.458] Z71ghe Bt TyG B A= TyG 2|59t of H]
TR EBMI, WC & WHIR)E ZAgst EdA X2 HZ 1 584
o tgt AEo] XP= 1 glom, TyG ITJ = AN R o
2 EAAEE AL AFolA I F840] dSEHI Qe
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dAstP oy, I ool diet 7 A 2E diks AolstAtt
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A 224o] 71535t A QA 28 i oy TR EE o gazg]
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AL FEoFATHIZ-17]. & G TS S07] 9ol TG7} =
FG #3271 57 ghe tdAE 2710 EHdsto] #e2 Bovt
k.

TyG-BMIZ} & 4% Gt g0l 1.388] &7 Yelhdo
™, ol TyG-BMI7} Fieiy @AYo R-oJgt Oﬂé RE R A
T2 AA3HS,18,20,28]. TyG-BMI= TG, FG, A% 9 A4S
ol-&ste] Axloh= A #Z, TG A5 Jﬁfﬁi e E B3l 740l
TFseteg, ARG e A BT AlE 2o0t Al &
BMI:= tldAte] 28g0] oot w2 A9u 28] AL A
ol e A9 =4 398 4 ke Azl AlrH24l.

TyG-WC7} £2 3¢ 3 Tl L4 =4 Yehte
o, @714 0 22-69)e TyG-WC7t G Ao 7M=& ol%
TE Bk 7S FAdH28]. TyG-WCE TG, FG, WCE
ol-g3to] Atehs AER, EFHNES FYohs ARx2E 9HH
o8 WC7t 2of=d], o]2I3t H:of] &Rl kAol 713 F9]0]
ol AAI71 52 ASHAIE 4= AeH24].

TyG-WHtRo] =& 79 Gt HA9]Fo] 1.43u) =4 eyt
o, 37140 8(6-129)= TyG-WHtR®| =g W40 7MY =
< d5ES Evke 78 SEHIHBl TyG-WHIR2 TG,
FG, WHIR H|8-& ol-gs}o] AXlste, WCO| A diel= =71 &
© AFol wet Agolsttts AT olE AgHIE AT A o]
th. 53] FGRANA A B aJAET v 3t APAE 7RIt
BAE T 910m[29,30], wbA SjEEElEdt ofyet AR E &
goto] TATO BN G WS 5ot o] T F AR
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O] AR et opy 2} B ugk 27t g st A2
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Appendix
Appendix 1. Diabetes mellitus incidence according to characteristics of participants (N=6,816)
» DM (N=6,816) ,
Characteristic X (p)
Yes (n=2,440) No (n=4,376)
Gender
Men 1,186 (36.9) 2,026 (63.1) 3.35 (.067)
Women 1,254 (34.8) 2,350 (65.2)
Age (yr)
40-49 1,200 (33.8) 2,346 (66.2) 18.55 (<.001)
50-59 683 (39.9) 1,028 (60.1)
60-69 557 (35.7) 1,002 (64.3)
Marital status
Unmarried 32 (38.6) 51 (61.4) 0.35 (.838)
Married 2,226 (35.8) 3,990 (64.2)
Others (divorced, separated, widowed) 182 (35.2) 335 (64.8)
Occupation
Professional 109 (36.2) 192 (63.8) 0.02 (.878)
Non-professional 2,331 (35.8) 4,184 (64.2)
Monthly income (10,000 won)
<200 1,536 (36.4) 2,678 (63.6) 413 (.127)
200-<400 701 (34.0) 1,358 (66.0)
2400 203 (37.4) 340 (62.6)
Education level
<Middle school 1,280 (35.4) 2,337 (64.6) 0.59 (.746)
High school 802 (36.2) 1,415 (63.8)
>College 358 (36.5) 624 (63.5)
Self-reported health status
Unhealthy 745 (36.0) 1,324 (64.0) 0.90 (.639)
Average 879 (35.1) 1,625 (64.9)
Healthy 816 (36.4) 1,427 (63.6)
Sleep duration per night (hr)
<6 1,064 (36.5) 1,852 (63.5) 1.35 (.508)
7-8 1,202 (35.1) 2,220 (64.9)
>9 174 (36.4) 304 (63.6)
Family history of DM
Yes 291 (43.8) 374 (56.2) 20.32 (<.001)
No 2,149 (34.9) 4,002 (65.1)
Chronic disease
Yes 1,974 (34.1) 3,821 (65.9) 50.63 (<.001)
No 466 (45.6) 555 (54.4)
Cigarette smoking
Never smoker 1,425 (35.0) 2,641 (65.0) 2.56 (.279)
Former smoker 401 (37.2) 676 (62.8)
Current smoker 614 (36.7) 1,059 (63.3)
Alcohol consumption
Never drinker 1,092 (35.3) 2,001 (64.7) 0.62 (.734)
Former drinker 145 (35.9) 259 (64.1)
Current drinker 1,203 (36.2) 2,116 (63.8)

Values are presented as number (%) unless otherwise stated.

DM, diabetes mellitus.
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Appendix 2. Diabetes mellitus incidence according to each phase (N=6,816)

DM Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7
(2003-2004) (2005-2006) (2007-2008) (2011-2012) (2013-2014) (2013-2014) (2015-2016)

Yes 0(0) 257 (3.8) 393 (5.8) 449 (6.6) 574 (8.4) 1,021 (15.0) 1,044 (15.3)

No 6,816 (100.0) 6,559 (96.2) 6,423 (94.2) 6,367 (93.4) 6,242 (91.6) 5,795 (85.0) 5,772 (84.7)

Values are presented as number (%) unless otherwise stated.
DM, diabetes mellitus.
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Appendix 3. Log-log plot graph of triglyceride-glucose (TyG)-related parameters in adults for proportional hazards assumption. (A) Triglyceride-
glucose index (TyG index). (B) Triglyceride-glucose-body mass index (TyG-BMI). (C) Triglyceride-glucose-waist circumference (TyG-WC). (D)
Triglyceride glucose-waist-to-height ratio (TyG-WHIR).
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Appendix 4. Linearity graph of triglyceride-glucose (TyG)-related parameters in adults for proportional hazards assumption. (A) Triglyceride-
glucose index (TyG index). (B) Triglyceride-glucose-body mass index (TyG-BMI). (C) Triglyceride-glucose-waist circumference (TyG-WC). (D)
Triglyceride glucose-waist-to-height ratio (TyG-WHtR).
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Purpose: This study aimed to examine the effects of smoking on the incidence of macrovascular and
microvascular complications in patients with type 2 diabetes.

Methods: We analyzed 35,804 patients diagnosed with type 2 diabetes between 2004 and 2017 using
the Korean National Health Insurance Service-National Health Screening Cohort (2002-2019). Smoking
status was categorized into never, former, and current smokers, with further classification based on du-
ration of smoking and daily smoking amount. We conducted survival analysis using a Cox proportional
hazards model.

Results: Both former and current smokers had significantly elevated risks of macrovascular complica-
tions compared to non-smokers, with hazard ratios (HRs) of 1.60 (95% confidence interval [Cl], 1.49-
1.66) and 1.10 (95% Cl, 1.08-1.17), respectively. Long-term smokers (over 30 years) had significantly
higher risks of both macrovascular (HR, 1.35; 95% Cl, 1.29-1.42) and microvascular complications (HR,
1.36; 95% Cl, 1.30-1.42). Heavy smokers (over 2 packs/day) had a higher risk of developing macrovas-
cular (HR, 1.46; 95% Cl, 1.30-1.64) and microvascular (HR, 1.78; 95% Cl, 1.60-1.98) complications than
never smokers. Notably, former smokers had increased risks of developing neuropathy (HR, 1.40; 95% Cl,
1.31-1.49), nephropathy (HR, 1.27; 95% Cl, 1.16-1.39), and retinopathy (HR, 1.49; 95% Cl, 1.39-1.60).
Conclusion: Patients with type 2 diabetes and a history of smoking are at higher risk of developing mac-
rovascular and microvascular complications. Smoking cessation, along with reducing smoking duration
and amount, is crucial for lowering these risks.

Keywords: Diabetes complications; Diabetes mellitus; Smoking

Introduction

In 2021, diabetes affected approximately 537 million adults worldwide, contributing to 12.2%
of global adult deaths and positioning it among the top 10 causes of mortality, with cases ex-
pected to increase by 46% by 2045 [1]. In Korea, the prevalence of diabetes reached 16.7% in
2020, with diabetes-related deaths increasing by 61% over the previous decade [2]. Chronic dia-
betic complications stem from prolonged high blood glucose, leading to cellular damage and
vascular issues categorized as macrovascular (cardiovascular, cerebrovascular, and peripheral
diseases) and microvascular (retina, kidney, and nerve damage) complications [3,4]. Patients

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution NoDerivs License. (https://cre-
ativecommons.org/licenses/by-nd/4.0)

If the original work is properly cited and
retained without any modification or re-
production, it can be used and re-distrib-
uted in any format and medium.

with one complication often develop additional issues, such as lower-extremity ulcers and am-
putations, significantly reducing their quality of life [5,6].

Smoking adversely impacts pancreatic -cell function, altering insulin secretion and mediat-
ing insulin resistance, which can lead to impaired glycemic control [7]. Additionally, it contrib-

utes to endothelial dysfunction, playing a critical role in the development of both macrovascular
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and microvascular complications [7]. Research on the link be-
tween smoking and cardiovascular disease in diabetes has shown
significant differences in glycated hemoglobin and lipid levels be-
tween smokers and nonsmokers. These findings suggest that
smoking cessation can reduce vascular complications, including
cardiovascular disease [8]. A meta-analysis of prospective cohort
studies found that smoking increased macrovascular complica-
tions and mortality in patients with diabetes, while smoking ces-
sation mitigated this risk [9]. Additionally, a cohort study high-
lighted the role of smoking in worsening diabetic nephropathy in
patients with type 1 and type 2 diabetes [10].

Smoking, a key lifestyle factor, is a modifiable risk factor for nu-
merous chronic diseases. Its cessation is crucial for diabetes man-
agement and prevention of complications [7,11]. Despite strong
recommendations for smoking cessation in diabetes management,
22.3% of individuals aged over 30 with diabetes continue to smoke
post-diagnosis; this trend is more pronounced in men, with 40%
persisting in smoking [2]. This underscores the critical issue of
smoking in patients with diabetes. However, its impact on micro-
vascular complications remains unclear because most studies have
focused on macrovascular outcomes, with limited and inconsis-
tent findings for microvascular effects [7,12].

This study’s primary objective was to examine variations in the
incidence of diabetic complications relative to smoking status, du-
ration of smoking, and daily smoking amount at the time of diag-
nosis among individuals with diabetes. Factors influencing the
development of diabetic complications extend beyond smoking
and include sociodemographic and disease-related variables.
Therefore, controlling for these confounding variables is essential
to accurately understand the sole effect of smoking on diabetic
complications. Through this analysis, we aimed to provide sub-
stantial foundational data to confirm the need for smoking cessa-
tion in patients with diabetes. Furthermore, we emphasize the ne-
cessity of smoking cessation in the early stages of diabetes
management and aim to establish a theoretical basis for nursing
interventions that promote smoking cessation. This study aspires
to aid in preventing diabetic complications, thereby prolonging
healthy life expectancy, curtailing medical expenses, and improv-

ing patients’ quality of life.
Methods
1. Data and sample

This study used data from the National Health Insurance Ser-

vice (NHIS) of Korea, which encompasses extensive health infor-
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mation across the population, including socioeconomic status and
medical service utilization. Data were obtained through the Na-
tional Health Insurance Sharing Service platform by submitting
application documents, which included the research proposal and
the Institutional Review Board approval notification. After review
by the Data Provision Review Committee, data were provided
through a remote research analysis system. This dataset includes
approximately 1 million individuals, representing approximately
2.1% of the Korean population. Using the entire population as the
sampling frame, stratified sampling was performed based on
2,142 strata defined by gender, age, household income, and re-
gion. It contains prospective data spanning 18 years, from 2002 to
2019. In this study, 108,694 individuals diagnosed with type 2 dia-
betes (based on the Korean Standard Classification of Disease
[KCD], KCD-4-KCD-7 codes E11-E14) or those prescribed dia-
betes medications were identified. This study primarily focused
on smoking behavior, excluding type 1 diabetes, which is typically
more prevalent in younger individuals. In the initial group, 7,220
who had previously been diagnosed with diabetic complications
were excluded to concentrate on those without complications at
diabetes diagnosis. To secure a minimum 2-year observation peri-
od from diagnosis to complication onset [13-15], 36,786 individu-
als diagnosed with diabetes between 2002 and 2003, those diag-
nosed between 2018 and 2019, and those who died within 2 years
post-diagnosis were also excluded. Furthermore, 28,884 individu-
als were excluded: 15,306 whose biennial health examination
dates fell outside the 2-year window around their diabetes diagno-
sis, since this period is critical for assessing health status at the
time of diagnosis, and 13,578 with missing smoking-related infor-
mation in their records. Consequently, 35,804 individuals were in-
cluded in this study (Figure 1, Appendix 1).

2. Variables

In this study, diabetic complications were defined as macrovas-
cular (cerebrovascular disease, cardiovascular disease, and periph-
eral vascular disease) and microvascular complications (nephrop-
athy, neuropathy, retinopathy) [16]. Specifically, these include
diseases listed in the Diabetes Complications Severity Index
[15,16], and all relevant disease codes from the 4th to 7th revi-
sions of the KCD. A complication was defined as diabetic if there
was a claim record with a relevant disease code 2 years after being
diagnosed with diabetes.

Smoking variables included smoking status, duration of smok-
ing, and daily smoking amount. Smoking status was categorized

into never smoked, former smoker (previously smoked but cur-
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National sample cohort database from 2002 to 2019 in National Health
Insurance Service (N=1,000,000)

A4

Patients diagnosed with 'E11-E14' code and prescribed at least one
antidiabetic drug in claim data (n=108,694)

A4

Patients without diabetic complications when diagnosed with T2DM
(n=101,474)

A 4

Patients who have previously been diagnosed with a disease code
corresponding to diabetic complications as the principal diagnosis
(n=7,220)

A4

Newly T2DM patients without diabetic complications with at least
2 years of observation period (n=64,688)

\ 4

A4

* Patients diagnosed with T2DM from 2002 to 2003 (n=31,992)
« Patients newly diagnosed T2DM from 2018 to 2019 (n=3,467)
* Patients who died within 2 years of being diagnosed with T2DM (n=1,327)

A4

Final study subjects (n=35,804)

* Patients with health examination dates outside the 2-year window
around T2DM diagnosis (n=15,306)
* Patients with missing smoking-related information (n=13,578)

Figure 1. Flowchart of study population selection. T2DM, type 2 diabetes mellitus.

rently not smoking), and current smoker. Duration of smoking
was classified as never smoked, less than 10 years, more than 10 to
less than 20 years, more than 20 to less than 30 years, and more
than 30 years. Daily smoking amount was divided into does not
smoke, less than one pack, more than one pack to less than two
packs, and more than two packs. These variables were measured
close to the time of diabetes diagnosis and categorized to account
for changes in health examination items over time. The use of
smoking history at the time of diabetes diagnosis in this study re-
flected the study’s objectives and was based on previous research
findings indicating that smoking habits among patients with dia-
betes did not change significantly after the time of diabetes diag-
nosis [17].

Sociodemographic characteristics included gender, age, and
household income level, which were based on the time of diabetes
diagnosis. Income levels were categorized into low-, middle-, and
high-income groups based on health insurance premium brack-
ets. Disease-related characteristics included diabetes medication
use, duration of diabetes, and comorbidities. The variable for dia-
betes medication use was based on the observation period of the
study, using the modified medication possession ratio (MPRm)
[18], and was categorized into poor and good adherence groups
based on an 80% threshold [19]. Comorbidities were included for
the period from 1 year prior to diabetes diagnosis up to the diag-
nosis date and measured using the Charlson comorbidity index
(CCI) [20]. Lifestyle-related variables, besides smoking, included
heavy drinking, binge drinking, and exercise. Heavy drinking was
defined based on the average weekly alcohol consumption (19%

soju 94 mL, men >2 bottles, men aged 265 years & women >1
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bottle, women aged >65 years >1/2 bottle), while binge drinking
was defined by the amount consumed per occasion (men >3/4
bottle, men aged =65 years & women >1/2 bottle, women aged
265 years >1/4 bottle), both adjusted for gender and age [21]. Ex-
ercise was categorized based on the frequency of weekly physical
activity.

3. Statistical analysis

The chi-square tests were employed using SAS software ver. 9.4
(SAS Institute Inc.) to examine differences in the incidence of dia-
betic complications associated with sociodemographic factors,
disease-related factors, and lifestyle-related factors at diabetes di-
agnosis. Furthermore, we conducted survival analysis using the
Cox proportional hazard model with R statistical software ver.
3.3.3 (The R Foundation for Statistical Computing) to evaluate the
incidence rates of diabetic complications in relation to smoking
status, duration of smoking, and daily smoking amount. Each in-
dividual complication was calculated independently, with patients
having multiple complications counted more than once. In con-
trast, the total count of all complications was calculated by exclud-
ing overlapping cases.

To ensure validity of the Cox proportional hazards model, we
assessed the proportional hazards assumption using log-minus-
log survival plots. Graphical inspection revealed no evidence of a
violation of the proportional hazards assumption. To control for
potential confounding effects, gender, age, household income, co-
morbidity index (CCI) score, medication possession ratio, alcohol

consumption, and physical activity were included as covariates in
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the Cox proportional hazards model. These variables were chosen
based on their potential influence on the incidence of diabetic
complications, ensuring that the analysis accurately reflected the
relationship between smoking and diabetic complications while
minimizing biases introduced by other confounding factors. This
study includes only baseline covariates, excluding time-dependent

covariates.
4, Ethical considerations

This study was approved by the Institutional Review Board of
Jeonbuk National University (JBNU 2021-10-006) and was con-
ducted after receiving approval from the NHIS (NHIS-2022-2-
113). The data provided were a subset of records accumulated
during the course of the NHIS’s operations. Personal identifiers
and sensitive information were anonymized before being made
available to the researchers who conducted the study remotely in a

restricted virtual research environment.

Results

1. Differences in the incidence of complications based on
sociodemographic characteristics, disease-related
characteristics, and lifestyle-related factors

The final number of participants included in the analysis was
35,804, comprising 56.2% men and 43.8% women. Those in their
50s and 60s comprised 58.4% of the participants. Regarding the
duration of diabetes, 40.9% had been diagnosed for more than 5
years but less than 10 years, whereas 26.5% had been diagnosed
for over 10 years. During the observation period, the incidence of
at least one type of diabetic complication was 81.6%, showing sta-
tistically significant differences based on gender, age, CCI, dura-
tion of diabetes, smoking status, duration of smoking, daily smok-
ing amount, and physical activity. The groups with the highest
complication rates were women (85.8%), those aged over 70 years
(88.3%), individuals with a diabetes duration of over 10 years
(92.8%), those who had smoked for over 30 years (80.0%), and
those who smoked more than two packs a day (78.0%).

There were significant differences in the incidence rate of all
macrovascular complications based on gender (women), age (70s
and older), duration of diabetes (over 10 years), smoking status
(never smoked), duration of smoking (over 30 years), daily smok-
ing amount, and physical activity (none). Among these, cerebro-
vascular and cardiovascular diseases also showed significant dif-

ferences based on household income level and CCI. Similarly,
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microvascular complications showed significant differences in in-
cidence rates based on gender (women), age (60s), CCI, duration
of diabetes (over 10 years), smoking status (never smoked), dura-
tion of smoking (over 30 years), daily smoking amount, and phys-
ical activity (none). Among the microvascular complications, ne-
phropathy and neuropathy showed significant differences in
incidence rates based on the CCI, whereas only retinopathy
showed a significant difference based on medication adherence
(Table 1).

This study investigated overall trends in the incidence of diabet-
ic complications according to sociodemographic factors, dis-
ease-related factors, and lifestyle-related factors at the time of dia-
betes diagnosis. However, this was not the primary objective of
this study. Therefore, the role of these non-smoking-related fac-
tors in the incidence of diabetic complications requires further

analysis.

2. Differences in the incidence of diabetic complications by
smoking status, duration of smoking, and daily smoking
amount

As shown in Table 2, hazard ratios were adjusted for factors
such as gender, age, household income, CCI score, MPRm, heavy
drinking, and physical activity. The risk of any type of diabetic
complication was significantly influenced by smoking status, du-
ration of smoking, and daily smoking amount. Former and cur-
rent smokers had higher risks compared to those who never
smoked, with former smokers showing 2.09 times the risk (95%
confidence interval [CI], 1.99-2.19) and current smokers 1.21
times the risk (95% CI, 1.17-1.25). The longer the duration of
smoking, especially for those who smoked for more than 30 years,
the higher the risk, with 1.40 times the risk (95% CI, 1.38-1.49).
Furthermore, a higher daily smoking amount also led to an in-
creased risk, particularly for those smoking more than two packs
a day, with 1.90 times the risk (95% CI, 1.72-2.08).

An increased risk of developing overall macrovascular compli-
cations was observed among former and current smokers com-
pared to those who never smoked, with hazard ratios of 1.60 (95%
CI, 1.49-1.66) and 1.10 (95% CI, 1.08-1.17), respectively. Specifi-
cally, the risk of developing cardiovascular diseases was higher, at
1.39 times (95% CI, 1.30-1.49) for former smokers and 1.11 times
(95% CI, 1.06-1.16) for current smokers. In the case of peripheral
vascular disease, only the former smokers had an increased risk of
1.10 times (95% CI, 1.03-1.19) compared to non-smokers. Indi-
viduals with a smoking history of over 30 years showed a signifi-

cantly higher risk of macrovascular complications compared to
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non-smokers: cerebrovascular disease risk increased by 1.36 times
(95% CI, 1.26-1.48), cardiovascular disease by 1.34 times (95%
CI, 1.27-1.42), and peripheral vascular disease by 1.15 times (95%
CI, 1.08-1.22). Additionally, those who smoked for 20-29 years
also showed a heightened risk of cardiovascular disease, 1.16
times higher (95% CI, 1.09-1.24) than non-smokers. The risk of
macrovascular complications increases with daily amount of
smoking. Those smoking more than two packs a day had a 1.46
times higher risk (95% CI, 1.30-1.64) for macrovascular compli-
cations, 1.78 times (95% CI, 1.30-1.98) for cerebrovascular dis-
ease, and 1.33 times (95% CI, 1.15-1.53) for cardiovascular dis-
ease compared to non-smokers. Peripheral vascular disease risk
increased significantly, by 1.08 times (95% CI, 1.02-1.14), in those
smoking between one and less than two packs a day.

Smoking also influenced microvascular complications in dia-
betic patients, increasing the overall risk to 1.81 times (95% CI,
1.72-1.91) in former smokers and 1.16 times (95% CI, 1.11-1.20)
in current smokers. The risk for neuropathy was higher, at 1.40
times (95% CI, 1.31-1.49) and 1.10 times (95% CI, 1.08-1.18), re-
spectively. Nephropathy and retinopathy risks were particularly
higher in former smokers, with increases of 1.27 times (95% CI,
1.16-1.39) and 1.49 times (95% CI, 1.39-1.6), respectively, com-
pared to non-smokers. Individuals with a smoking history of over
30 years exhibited an increased risk of all types of microvascular
complications, ranging from 1.18 to 1.36 times higher. Higher
daily smoking amounts further correlated with increased risks of
nephropathy, neuropathy, and retinopathy, particularly in individ-
uals smoking more than two packs per day, where the risk rose to
1.78 times (95% CI, 1.60-1.98) for overall microvascular compli-

cations.

Discussion

One of the primary objectives of diabetes management is to
prevent complications associated with this condition. The Ameri-
can Diabetes Association (ADA), in its “Standards of Medical
Care in Diabetes,” warns that diabetic patients who smoke may
face more challenges in controlling their blood sugar levels com-
pared to non-smokers, leading to an increased risk of diabetic
complications and potentially early death [11]. The prevalence of
smoking among individuals with type 2 diabetes in South Korea
remains notably high, at approximately 43.1%, significantly above
the global average of 20.8%, as calculated from data across 33
countries, 74 studies, and 3.2 million participants [22].

This study analyzed data from the NHIS of South Korea. This
study focused on patients with type 2 diabetes diagnosed between
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2004 and 2017 to understand the impact of smoking status, dura-
tion of smoking, and daily smoking amount at the time of diagno-
sis on diabetic complications. The findings showed an increased
risk of complications in both former and current smokers com-
pared with non-smokers. This is consistent with previous findings
[7,9,12,23,24]. However, unlike prior research suggesting higher
risks in current smokers [9,23], this study found that former
smokers had a greater risk across all complication types. Consid-
ering the dose-dependent effects of smoking reported in prior
studies [23,25-27], smoking status must be interpreted in con-
junction with duration of smoking and daily smoking amount to
provide a more comprehensive understanding. However, in this
study, smoking status only reflected smoking exposure at the time
of diabetes diagnosis, while quantitative aspects were not consid-
ered. According to previous research, smoking habits did not sig-
nificantly change immediately after a diagnosis of diabetes [17].
This suggests that modifying smoking habits is a challenging task.
Based on prior studies, it can be inferred that the former smoker
group in this study may have included a substantial number of
patients who had quit smoking at the time of diagnosis but had
engaged in long-term smoking prior to quitting, possibly due to
difficulties in altering their habits [17,23,25-27]. These individuals
may have already experienced significant smoking exposure as a
result of prolonged smoking durations and increased smoking
amounts. The findings of this study may reflect the tendency of
patients with diabetes in Korea to face challenges in changing
their smoking behaviors. To validate this finding and address the
study’s limitation in establishing causal relationships, further stud-
ies are required to analyze the differences in the incidence of dia-
betic complications based on smoking duration and amount
among current and former smokers. These studies should consid-
er that survey questions related to smoking habits vary depending
on the year of examination, which may limit the analyses to data
collected at specific time points.

Regardless of complication type, patients with diabetes and a
history of smoking, particularly those with longer smoking dura-
tions or higher daily smoking amounts, face an increased risk of
developing complications. In complications other than peripheral
vascular disease, the greatest risk was observed in patients with
the longest smoking history and the highest daily smoking
amount. This suggests a potential association, indicating that be-
yond the presence or absence of smoking, the duration and
amount of smoking may play a more significant role in influenc-
ing the risk of developing diabetic complications. However, the
observational nature of this study precludes establishing a defini-

tive dose-response relationship. These findings underscore the

https://www.jkan.or.kr



Smoking impact on diabetic complications

importance of early intervention to reduce long-term and heavy
smoking in patients with type 2, to mitigate the risk of complica-
tions.

In terms of smoking duration, when it was 20 years or more,
and in terms of daily smoking amount, even if it was less than one
pack, the risk of developing macrovascular complications was sig-
nificantly higher in patients with diabetes and a smoking history
than in non-smokers. This suggests that long-term smokers with
type 2 diabetes may have a relatively higher risk of developing
macrovascular complications, and this observed association
seems to be stronger with increased daily smoking. Tang et al.
[28] reported that patients with type 2 diabetes who smoked one
pack a day for over 20 years had a significantly increased risk of
cardiovascular diseases compared to non-smokers. Although the
present study found no significant differences in cerebrovascular
disease risk by overall smoking status, patients with a smoking
history of less than 20 years showed a surprisingly lower risk than
non-smokers. However, in those with a smoking history of over
30 years, the risk increased significantly and escalated further with
higher daily smoking amounts. According to prior research, in
patients with type 2 diabetes, factors such as hemoglobin Alc lev-
els, hypertension, and hyperlipidemia may play a more substantial
role in the risk of developing cerebrovascular disease compared to
smoking, unless the duration of smoking exceeds 30 years or the
daily smoking amount is high [29]. This interpretation, while in-
formative, is based on existing literature and was not directly test-
ed in this study, requiring cautious consideration. Furthermore,
the finding that patients with a smoking history of less than 20
years had a significantly lower risk of cerebrovascular disease
compared to non-smokers may be partially explained by the pos-
sibility that some of these patients smoked less during their smok-
ing period or had already quit, thereby potentially adopting
healthier lifestyles that might have mitigated the effects of smok-
ing. However, further research is needed to confirm these inter-
pretations. Additionally, among patients with type 2 diabetes and
a history of smoking (39.4% of the total), the proportion of those
with a smoking history of less than 20 years was relatively low
(<10 years: 8.2%; 10 to <20 years: 23.4%). Moreover, the number
of cerebrovascular disease cases within these groups was also
small (<10 years: 9.4%; 10 to <20 years: 8.6%), which may have re-
duced the statistical power and potentially led to an underestima-
tion of the true difference [30]. In this study, patients who smoked
more than one pack a day but did not exceed two packs, and those
who smoked for over 30 years, showed a significantly higher risk
of peripheral vascular disease. This suggests that smoking may be

associated with structural abnormalities in the peripheral vascula-
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ture and reduced circulation, which could potentially contribute
to peripheral vascular diseases such as foot ulcers. Smoking inten-
sity, including duration and amount, appears to have a significant
impact [31].

In cases of microvascular complications, even short smoking
durations and less than one pack a day were associated with a sig-
nificantly increased risk compared to non-smokers. This finding
suggests that even minimal exposure to smoking may be associat-
ed with an increased risk of early microvascular complications in
patients with type 2 diabetes. Specifically, the analysis indicated
that those who smoked for more than a year or more than one
pack a day appeared to have a higher likelihood of retinopathy
compared to non-smokers. Contrasting findings were reported by
Cai et al. [32], where smoking decreased the risk of retinopathy in
patients with type 2 diabetes, while Park et al. [33] indicated that
increased smoking duration or amount did not significantly in-
crease the risk of retinopathy. Cai et al. [32] defined smoking sta-
tus ambiguously and Park et al. [33] included patients with both
type 1 and type 2 diabetes. These differences, indicating a distinc-
tion from the present study, likely contributed to the differing out-
comes for retinopathy. Additionally, Park et al. [33] applied a nar-
rower range of retinopathy definitions than those used in this
study, which may explain the differing results. Consequently, fur-
ther research is necessary to clarify the relationship between
smoking and the risk of developing retinopathy. For nephropathy
and neuropathy, similar to macrovascular complications, the risk
of occurrence increased with smoking duration of over 20 years
or with higher daily smoking amounts. The finding that the risk
of developing overall microvascular complications significantly
increased even with a smoking duration of just over 1 year may
reflect the influence of retinopathy; however, this should be inter-
preted cautiously, given the potential limitations of the study.

This study demonstrated that smoking habits at the time of dia-
betes diagnosis significantly affected the risk of both macrovascu-
lar and microvascular complications in patients with type 2 diabe-
tes. Longer smoking duration and greater daily smoking amount
appear to be associated with an increased risk of early complica-
tions following diabetes diagnosis. Hence, smoking cessation from
an early stage of diabetes management is vital to prevent compli-
cations and maintain quality of life [34]. Regarding smoking dura-
tion, the risk of diabetic complications generally increased with
long-term smoking of 20 years or more, except for retinopathy.
However, daily smoking amounts of less than one pack were still
significantly associated with an increased risk of complications.
Thus, for patients who find immediate smoking cessation chal-

lenging, gradually reducing smoking is crucial.

231



Seonmi Yeom - Youngran Yang

To support patients with diabetes in smoking cessation and
managing related complications, nurses can play a pivotal role in
the early stages of diabetes diagnosis through patient education
and tailored interventions. Nurses can provide targeted smoking
cessation counseling, particularly to patients with a long smoking
history or high daily smoking intake. Incorporating educational
sessions into routine diabetes care, following an assessment of
each patient’s smoking behavior, can enhance awareness of the
risks associated with prolonged and heavy smoking [35,36]. In
personalized intervention plans, motivational interviewing can be
employed to strengthen the patients’ commitment to quitting [35].
Additionally, nurses can collaborate with multidisciplinary teams
to offer resources such as nicotine replacement therapies and be-
havioral support programs, which have proven to be effective in
facilitating smoking cessation [36].

This study has certain limitations, primarily due to the reliance
on self-reported smoking data from health checkup question-
naires, which may not accurately reflect actual behavior due to
participants’ reliance on memory. Additionally, health checkup
data may omit patients with type 2 diabetes who do not attend
health checkups, potentially leading to undercoverage. Therefore,
recall bias and undercoverage should be considered when inter-
preting the results. Furthermore, this study reflected smoking
habits at the time of diabetes diagnosis, making it difficult to de-
termine the differences in the incidence of complications based
on changes in smoking habits up to the time of complication de-
velopment. Therefore, additional research is required to continu-
ously track changes in smoking habits from the time of diabetes
diagnosis to the onset of complications. However, the data utilized
in this study may be limited to health insurance workplace sub-
scribers or individuals who regularly undergo health checkups
and actively practice healthy behaviors, leading to potential selec-
tion bias. Additionally, individuals with missing smoking-related
variables were excluded during the participant selection process.
This exclusion may have introduced missing data not at random
bias, potentially leading to biased results. Although methods such
as multiple imputation or sensitivity analysis could address this is-
sue, they were not implemented in the present study. These factors

should be considered when interpreting the results.

Conclusion

In conclusion, this study demonstrates a significant health con-
cern, as it links smoking to increased macrovascular and micro-
vascular complication risks in South Korean patients with type 2

diabetes. This study underscores the importance of smoking ces-
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sation and exposure reduction for managing these health risks.
The findings highlight the cumulative impact of smoking on dia-
betic complications, suggesting a pressing need for nursing inter-
ventions focused on long-term smoking behavior, including dura-
tion and cessation. This insight is crucial for formulating effective
nursing interventions to mitigate the burden of diabetes-related
complications and for establishing a theoretical basis for such in-

terventions it.
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Smoking impact on diabetic complications

Appendix
Appendix 1. Exclusion strategy based on the timing of the onset of diabetes and diabetic complications.

Patients newly diagnosed with diabetes
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Analysis of the relative importance

of key factors in nursing workforce
management for pandemic response
in general hospitals and long-term care
hospitals

Jeong Eun Cha’, Eun Kyoung Yun'?

'College of Nursing Science, Kyung Hee University, Seoul, Korea
“East-West Nursing Research Institute, Kyung Hee University, Seoul, Korea

Purpose: This study aimed to identify the key factors in nursing workforce management for pandemic
response in general hospitals and long-term care hospitals and to analyze the relative importance of
these factors.

Methods: A validity test was conducted with experts to select four categories and 30 key factors related
to nursing workforce management for pandemic response. Surveys were collected from 25 nursing
managers in general hospitals and 21 nursing managers in long-term care hospitals, and the relative
importance of the key factors was analyzed using the analytic hierarchy process method.

Results: Differences were found between the two groups in the relative importance of nursing work-
force management for pandemic response. Specifically, the highest-ranking category was "workforce
recruitment and redeployment"” for general hospitals, but "workforce support and protection” for long-
term care hospitals. The most important factor regarding nursing workforce management was the
"nurse-to-patient ratio” for both general and long-term care hospitals.

Conclusion: General and long-term care hospitals need to establish nursing workforce management
strategies to effectively respond to pandemics with appropriate consideration of the relative importance
and prioritization of key factors based on hospital characteristics.

Keywords: Analytic hierarchy process; Nurses; Pandemics; Workforce
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Workforce support and
protection

® PPE inventory

® Overtime hours

 Time spent wearing Level D PPE

® Quarantine days

1 © Annual leave usage rate

® Workforce vaccination rate

® Actual work operation rate versus planned rate
® Wage disparity rate among personnel

® Presence of compensation and reward systems

Workforce capacity
= development and —
enhancement

® Presence of a pandemic response manual

® Completion rate of pandemic response education

® Completion rate of pandemic response training

® Completion rate of pandemic response leadership education

e Completion rate of critical care education

® Number of nurses trained in critical care unit special equipment

Nursing workforce
management for
pandemic response

Workforce recruitment
and redeployment

® Number of standby replacement employees

® |solation bed occupancy rate

® Operation rate of essential services maintenance departments
® Nurse-to-patient ratio

- || e Staff reinforcement rate

® Ratio of excluded employees

® Resignation rate

® Ratio of new employees

® Presence of a pandemic response plan

® Presence of a pandemic-focused organization

® Presence of a workforce placement plan

— Governance —1 e Presence of management system for employees with confirmed/suspected infectious diseases
® Presence of cooperation systems for collaboration with related external organizations

® Presence of a crisis response communication system

® Government subsidies

Figure 1. Hierarchical structure of key factors in nursing workforce management for pandemic response. PPE, personal protective equipment.

Table 1. General characteristics of participants (N=46)

General hospitals Long-term care

Characteristic

(n=25) hospitals (n=21)

Gender

Women 22 (85.0) 20 (95.2)

Men 3(15.0) 1(4.8)
Age (yr) 50.8+5.82 53.2+4.54
Educational level

Bachelor's 2 (8.0) 18 (85.7)

Master's 18 (72.0) 2 (9.5)

Doctoral 5 (20.0) 1(4.8)
Work experience (yr) 26.40+5.37 27.14+5.14

Values are presented as number (%) or meantstandard deviation.
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Table 2. Relative importance of nursing workforce management categories for pandemic response

General hospitals

Long-term care hospitals

Category — .
Importance Priority Importance Priority
Workforce support and protection .289 2 329 1
Workforce capacity development and enhancement .239 3 .183 3
Workforce recruitment and redeployment 313 1 314 2
Governance .159 4 174 4

Table 3. Relative importance of key factors in nursing workforce management for pandemic response

General hospitals Long-term care hospitals

Factors - I
Importance Priority  Importance Priority
Workforce support and protection
PPE inventory 120 5 .12 4
Overtime hours 125 3 143 2
Hours spent wearing Level D PPE 123 4 .093 6
Quarantine days .072 6 .065 9
Annual leave usage rate .057 9 .066 8
Workforce vaccination rate .070 7 .067 7
Actual work operation rate versus planned rate 157 2 102 5
Wage disparities among personnel .062 8 141 3
Presence of compensation and reward systems 214 1 21 1
Workforce capacity development and enhancement
Presence of a pandemic response manual 324 1 .264 1
Completion rate of pandemic response education A4 4 153 3
Completion rate of pandemic response training .158 3 .202 2
Completion rate of pandemic response leadership education 104 5 140 4
Completion rate of critical care education .090 6 120 6
Number of nurses trained in critical care unit special equipment 183 2 a21 5
Workforce recruitment and redeployment
Number of standby replacement employees 129 3 .093 5
Isolation bed occupancy rate .079 5 .071 7
Operation rate of essential services maintenance departments 102 4 101 4
Nurse-to-patient ratio 292 1 .309 1
Staff reinforcement rate 232 2 191 2
Ratio of excluded employees .066 6 .108 3
Resignation rate .044 8 .079 6
Ratio of new employees .056 7 .048 8
Governance
Presence of a pandemic response plan 213 2 229 1
Presence of a pandemic-focused organization 212 3 177 3
Presence of a workforce placement plan 229 1 .186 2
Presence of a management system for employees with confirmed/suspected infectious diseases .077 6 143 4
Presence of systems for collaboration with related external organizations .059 7 .060 7
Presence of crisis response communication system 103 5 .078 6
Government subsidies 107 4 127 5

PPE, personal protective equipment.
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Table 4. Overall results of the relative importance of key factors with applied weights
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General hospital

Long term-care hospital

Factors . .
Importance Priority  Importance  Priority
Workforce support and protection
PPE inventory .035 n .037 8
Overtime hours .036 9 .047 5
Hours spent wearing Level D PPE .035 n .030 15
Quarantine days .021 19 .021 27
Annual leave usage rate 017 25 .022 22
Workforce vaccination rate .020 22 .022 22
Actual work operation rate versus planned rate .045 5 .033 "
Wage disparity rate among personnel 018 23 .046 6
Presence of compensation and reward systems .062 4 .070 2
Workforce capacity development and enhancement
Presence of a pandemic response manual .077 2 .048 4
Completion rate of pandemic response education .034 13 .028 17
Completion rate of pandemic response training .038 8 .037 8
Completion rate of pandemic response leadership education .025 17 .026 18
Completion rate of critical care education .021 19 .022 22
Number of nurses trained in critical care unit special equipment .044 6 .022 22
Workforce recruitment and redeployment
Number of standby replacement employees .040 7 .029 16
Isolation bed occupancy rate .025 17 .023 21
Operation rate of essential services maintenance departments .032 16 .032 12
Nurse-to-patient ratio .091 1 .097 1
Staff reinforcement rate .073 3 .060 3
Ratio of excluded employees .021 19 .034 10
Resignation rate 014 28 .025 19
Ratio of new employees .018 23 .015 28
Governance
Presence of a pandemic response plan .034 13 .040 7
Presence of a pandemic-focused organization .034 13 .031 14
Presence of a workforce placement plan .036 9 .032 12
Presence of management system for employees with confirmed/suspected infectious diseases 012 29 .025 19
Presence of systems for collaboration with related external organizations .009 30 .010 30
Presence of a crisis response communication system 016 27 .014 29
Government subsidies 017 25 .022 22
PPE, personal protective equipment.
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°College of Nursing, Research Institute of Nursing Science, Ajou University, Suwon, Korea
College of Nursing, The Catholic University of Korea, Seoul, Korea

Purpose: This study aimed to identify core domains for pre-registered nurses by comparing licensing
competencies with program outcomes (POs) in undergraduate nursing education. This was accom-
plished in preparation for the transition of the Korean Nurse Licensing Examination (KNLE) from a tradi-
tion seven-subject format to a newly integrated, competency-based single-subject format that reflects
current trends in nursing assessment.

Methods: A literature review and survey were conducted. From 828 studies retrieved via PubMed, Cl-
NAHL, and Google Scholar using keywords such as "newly graduated registered nurses" and "compe-
tency OR competence,” 18 were selected according to pre-established inclusion and exclusion criteria.
Documents from national and international nursing organizations were included to extract relevant
licensing competencies. We also reviewed POs from all undergraduate nursing schools in South Korea to
align educational outcomes with the identified core domains.

Results: The core domains identified were clinical performance and decision-making, professional at-
titudes and ethics, communication and interpersonal skills, leadership and teamwork, quality improve-
ment and safety, health promotion and prevention, and information technology and digital health. These
domains showed strong alignment with POs under the fourth-cycle accreditation standards.
Conclusion: It concludes the seven core domains will be appropriate for evaluating pre-registered
nurses in the integrated KNLE. Based on the seven identified core domains, expert consensus should
be sought in the next phase to support the development of integrated, competency-based test items
grounded in these domains.

Keywords: Baccalaureate nursing education; Clinical competence; Nursing licensure; Professional com-
petence
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Figure 2. Miller’s pyramid of clinical competence. MCQ, multiple-choice questions; OSCE, objective structured clinical examinations. Figure is used
with permission of the iDesign Educational Assets (iDea) Book (https://openpress.usask.ca/ideabook). This figure was adapted from Ramani and

Leinster [17] by iDesign.
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Self-management
& patient
competency
improvement
Professional devel-

opment

Information
technology &

digital health

Knowledge inte-
gration skills

planning of
nursing care

skills

Organization &
tion

Managing situa-
Management

Health
promotion &
prevention

safety

Quality
improvement &

Education &
research
consultation,
critical think-
ing & research

competence

Teaching-coach- Ensuring quality
ing

Education &
Teaching skills

teamwork

Leadership &
skills

Leadership

skills
lationship

Interpersonal re- Leadership
skills

Communication
Helping role
Interpersonal

Professional

attitudes & & interpersonal
ethics

practice

Clinical
performance &
decision-making
tions, thera-
peutic inter-
skills, critical
thinking skills

ventions

Clinical nursing Legal & ethical
intervention

Diagnostic func- Work role

Assessment &

Numminen
(2017)

Tong (2024)

Wan (2023)

AACN, American Association of Colleges of Nursing; BE, Belgium; CA, Canada; ICN, International Council of Nurses; JANPU, Japanese Association of Nursing Programs in Universities; KABONE,

Korean Accreditation Board of Nursing Education; NL, Netherlands; NMC, The Nursing & Midwifery Council; UK, United Kingdom; US, United States.
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Core domains from program outcomes and licensing competencies

Table 2. Program learning outcome status of nursing schools (N=186)

Fourth-cycle accredited

Third-cycle accredited

Classification Examples of PO statements Total universities (n=1277) universities (n=59°)
Fourth-cycle POs
1. Knowledge of nursing  Apply integrated knowledge from nursing studies 183 (98.4) 124 (97.6) 59 (100.0)
practice and various academic fields.
2. Patient-centered nursing Provide nursing care appropriate to the situation 183 (98.4) 124 (97.6) 59 (100.0)
(e.g., critical thinking, through clinical reasoning.
nursing process)
3. Population health Manage population health within the healthcare 161 (86.6) 113 (89.0) 48 (81.4)
system.
4. Legal and ethical stan-  Perform nursing care in accordance with legal and 186 (100.0) 127 (100.0) 59 (100.0)
dards (including profes-  ethical standards.
sional standards)
5. Safety and quality Apply the principles of safety and quality im- 161 (86.6) 112 (88.2) 49 (83.1)
provement.
6. Interprofessional part-  Cooperate with the healthcare team to promote 168 (90.3) 116 (91.3) 52 (88.1)
nership (healthcare team  health and solve health-related problems.
cooperation)
7. Professionalism and Develop leadership for personal and professional 186 (100.0) 127 (100.0) 59 (100.0)
leadership development.
8. ICT and healthcare tech- Apply ICT and the latest healthcare technology. 162 (87.1) 112 (88.2) 52 (88.1)
nology
Third-cycle POs
1. Core nursing skills Select and perform core nursing skills appropriate 26 (14.0) 16 (12.6) 10 (16.9)
to clinical situations.
2. (Therapeutic) Communi- Apply therapeutic communication skills through 32(17.2) 22 (17.3) 10 (16.9)
cation verbal and non-verbal interactions.
3. Research Participate in scientific research activities. 23(12.4) 15 (11.8) 8(13.6)
School-specific POs
1. Bioethics Recognize the value of life and practice bioethics. (1.1) 1(0.8) 1(1.7)
2. Spiritual care Provide spiritual care based on a holistic under- 11 (6.0) 8 (6.3) 3(5.1)
standing of human beings.
3. Global competence Understand global nursing and practice cultural 26 (14.0) 15(11.8) 11 (18.6)
competence.
4. Self-leadership Enhance adaptability to the nursing environment 4(2.2) 2 (1.6) 2 (3.4)
and continuously develop oneself.
5. Care and calling Realize the value of caring based on a sense of 8 (4.3) 6 (4.7) 2 (3.4)
calling and respect for human beings.
6. Inclusive character Cultivate inclusive character and artistic sensitivi- 9 (4.8) 8 (6.3) 1(1.7)
development ty to practice nursing care that values differenc-
es.
7. Self-direction Demonstrate self-direction in cultivating nursing 1(0.5) 0(0) 1(1.7)
knowledge and skills.
6. Rehabilitation care Apply the principles of rehabilitation care in nurs- 1(0.5) 1(0.8) 0(0)
ing practice.
7. Service practice Practice service for individuals, families, and local 6(3.2) 6 (4.7) 0(0)

communities.

Values are presented as number (%).

ICT, information and communication technology; PO, program learning outcome.

“The number of nursing schools whose POs are disclosed on their websites or whose PO information was identified through direct contact.
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Table 3. Core domains between the competencies for pre-registered nurses and fourth-cycle program learning outcomes

Competencies for pre-registered nurses”

Core domains PO PO no.

Clinical performance and decision-making

Patient-centered nursing

Professional attitudes and ethics
Communication and interpersonal skills

Leadership and teamwork

Interprofessional partnership

Education and research”
Quality improvement and safety

Health promotion and prevention

Organization and planning of nursing”
Information technology and digital health

Self-management and patient competency improve-
ment”

Legal and ethical standards

Interprofessional partnership

Safety and quality

Population health

Knowledge of nursing practice  Apply integrated knowledge from nursing studies PO1

and various academic fields.

Provide nursing care appropriate to the situation PO2
through clinical reasoning.

Perform nursing care in accordance with legal and P04
ethical standards.

Cooperate with the healthcare team to promote PO6
health and solve health-related problems.

Professionalism and leadership  Develop leadership for personal and professional PO7

development.
Cooperate with the healthcare team to promote PO6
health and solve health-related problems.

Apply the principles of safety and quality improve-  PO5
ment.

Manage population health within the healthcare PO3
system.

ICT and healthcare technology  Apply ICT and the latest healthcare technology. PO8

The program learning outcomes are presented in the Fourth-Cycle Accreditation Evaluation Manual, page 43.
ICT, information and communication technology; PO, program learning outcome.
JCompetencies for pre-registered nurses derived from the literature review. Competencies with no linked POs.
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Core domains from program outcomes and licensing competencies
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Appendix 2. Core competencies of newly graduated nurses

1. Core competencies for professional nursing education for entry level

American Association of Colleges of Nursing (AACN). The essentials: core competencies for professional nursing education. AACN; 2021.
https://www.aacnnursing.org/Portals/0/PDFs/Publications/Essentials-2021.pdf
Domains for nursing

Domain 1: Knowledge for nursing practice

Domain 2: Person-centered care

Domain 3: Population health

Domain 4: Scholarship for nursing discipline

Domain 5: Quality and safety

Domain 6: Interprofessional partnerships

Domain 7: Systems-based practice

Domain 8: Informatics and healthcare technologies

Domain 9: Professionalism

Domain 10: Personal, professional, and leadership development

2. Standard for competence for RN (NMC, 2019)

Nursing and Midwifery Council (NMC). Standards for competence for registered nurses. NMC; 2010.
nmc-standards-for-competence-for-registered-nurses.pdf

Domain 1. Professional values

Domain 2. Communication and interpersonal skills

Domain 3. Nursing practice and decision making

Domain 4. Leadership, management and team working

3. Korean Accreditation Board of Nursing Education (2012)

1) Ability to integrate nursing knowledge and skills for providing holistic nursing care.

2) Ability to communicate and collaborate across disciplines to improve patient health outcomes.

3) Critical thinking skills for solving nursing problems.

4) Ability to perceive legal and ethical responsibilities for the advancement of the nursing profession.
5) Leadership skills to achieve nursing goals.

6) Ability to conduct research for the scientific development of nursing practice.

7) Ability to respond to changes in global healthcare policies to adapt to evolving healthcare environments.
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4. Nursing competencies in the Netherlands (NL), Belgium (BE), Canada (CA), the United Kingdom (UK), or the United

States (US)

Wit RF, de Veer AJ, Batenburg RS, Francke AL. International comparison of professional competency frameworks for nurses: a docu-

ment analysis. BMC Nurs. 2023:22(1):343. https://doi.org/10.1186/s12912-023-01514-3

1) Professional attitude

2) Clinical care in practice

3) Communication and collaboration
4) Health promotion and prevention

5) Organization and planning of care
6) Leadership

7) Quality and safety of care

8) Training and (continuing) education
9) Technology and e-health

10) Support of self-management and patient empowerment

5. Australia Nursing Competency

Moreno-Lacalle RC. Comparative analysis between nursing core competency standards of Australia and the Philippines. Belitung Nurs J.

2019;5(5):176-179.
https://belitungraya.org/BRP/index.php/bnj/index
1) Professional practice

2) Critical thinking and analysis

3) Provision and coordination of care

4) Collaborative and therapeutic practice

6. Japanese Association of Nursing Programs in Universities (JANPU)

1) Basic ability to holistically understand the subject

2) Practice skills related to the nursing environment and teamwork
3) Practice skills in evidence-based nursing and fundamentals of care
4) Practice skills in responding to specific health issues

5) Practice skills in care environments and team-based systems

6) Ability to continue research as a professional
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Appendix 4. General characteristics of the nursing schools analyzed (N=195)

Characteristic Category No. (%)
School type University 112 (57.4)
Community college 83 (42.6)
PO announcement status Announced on homepage 185 (94.9)
Not announced on homepage 10 (5.1)
Accreditation status Completed third-cycle accreditation 64 (32.8)
Announced on homepage 58 (29.7)
Not announced on homepage 6 (3.1)
Completed fourth-cycle accreditation 131 (67.2)
Announced on homepage 127 (65.1)
Not announced on homepage 4(2.1)
Region Seoul/Gyeonggi 36 (18.5)
Gyeongsang 34(17.5)
Chungcheong 28 (14.4)
Jeolla 25(12.9)
Busan 16 (8.2)
Gangwon 13 (6.7)
Gwangju 12 (6.2)
Daegu 10 (5.1)
Daejeon 10 (5.1)
Incheon 5 (2.6)
Ulsan 3(1.5)
Jeju 3(1.5)

PO, program learning outcome.
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Development of a communication
self-efficacy scale for nurses: a
psychometric validation study

Kuem Sun Han, Jihye Shin, Soo Yeon Lee

College of Nursing, Korea University, Seoul, Korea

Purpose: This methodological study was conducted to develop a scale to measure communication
self-efficacy in nurses and examine its validity and reliability.

Methods: We selected 54 initial items from literature reviews and interviews with 10 clinical nurses.
Thirty-two preliminary items were derived from consultations with 10 experts. To verify the scale's factor
structure, we conducted exploratory factor analysis (EFA), and confirmatory factor analysis (CFA) among
469 nurses. Data were analyzed using item analysis, EFA, CFA, discriminant validity, convergent validity,
and internal consistency using IBM SPSS Statistics ver. 29.0 (IBM Corp.) and IBM SPSS AMOS ver. 20.0
(IBM Corp.).

Results: The scale consisted of 18 items with three factors (ability to apply therapeutic communica-
tion skills, crisis management capabilities, and communication competence), which explained 46.1%
of the total variance. Convergent validity and discriminant validity were confirmed for the factors. CFA
supported the fit of the measurement model comprising three factors (standardized root mean square
residual=.04, root mean square error of approximation=.03, goodness of fit index=.92, Tucker-Lewis
index=.97, comparative fit index=.98, normed fit index=.89, critical N=216). Internal consistency was
confirmed by a Cronbach's a@ coefficient of .91.

Conclusion: The communication self-efficacy scale for nurses is expected to measure communication
self-efficacy among nurses. It will be useful for improving nurses' professional communication abilities.

Keywords: Communication; Nurses; Psychometrics; Self efficacy
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(1) 22 QoI A

EEEA A ERIgE Z3o] KQ1EA 0] Aotet AERIAE
517] 9Jslf KMOS} Bartlett®] 73/ ghRlstoitt. KMO 42 .94
o]a Bartlett9] @4 HF Al 7HolAlE A2 4,874.256, §-21€)
E& 0015} Z9keh MAH 365230l el AFAS wEshA] &
= A=E0] o] FHR/RJNFFTHE ARSI, QA3
varimax WHE ARSIt A ERE QI A3t 2912 3
N2 gRI=o] /N a1} 5L Ao R Yepgth =54 37 8
219 4 HiE2 46.1%%020m, QRIFsIFS 37-.7008 Q%]
40 At 202 FRIFAT 821 4 A2 QRIFoFk(fac-
tor loading) .30 o] 2.2 o5} 0 [38], AT 7] EIS} FF AHT
FolgZ LR o] 3712 A5k

Characteristic Total (N=469) EFA (n=246) CFA (n=223)
Gender
Men 26 (5.5) 16 (6.5) 10 (4.5)
Women 443 (94.5) 230 (93.5) 213 (95.5)
Age (yr)
20-29 181+38.6 91+£37.0 90+40.4
30-39 190+40.5 97+39.4 93+41.7
240 98+20.9 58+23.6 40£18.0
Mean age (yr) 33.316.9 33.747.1 32.9+6.7
Total career (yr)
<1 27 (5.8 12 (4.9) 15 (6.7)
1-<3 90 (19. 2) 51 (20.7) 39 (17.5)
3-<5 79 (16.8) 37 (15.0) 42 (18.8)
5-<10 112 (23.9) 59 (24.0) 53 (23.8)
210 161 (34.3) 87 (35.4) 74 (33.2)
Mean total career (yr) 8.71+7.43 8.86+7.49 8.54+7.37
Communication education experience
Yes 356 (75.9) 179 (72.8) 177 (79.4)
No 113 (24.1) 67 (27.2) 46 (20.6)
Department
Ward 252 (53.7) 143 (58.1) 109 (48.9)
Outpatient center 27 (5.5) 11 (4.5) 15 (6.7)
ICU, OR, ER 167 (35.6) 90 (36.6) 77 (34.5)
Others 24 (5.1) 2 (0.8) 22 (9.9)

Values are presented as number (%) or meantstandard deviation.

CFA, confirmatory factor analysis; EFA, exploratory factor analysis; ER, emergency room; ICU, intensive care unit; OR, operation room.
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T3 15 37 & ELE 3
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o gjoh XA ohago] Wagh 71&o] Zso] glo] AwA

o w5} ﬂ%%% Y 4 QUeke Al Tt Wgo) )
of glol ‘oAt 202 8919 2YSATHTable 2).

e 371 221, 1871 &l Histo] gl
L BHRIF 2 RlEA o] ARG 232752 A}
Q124 "H*J’ﬂﬂ FSEEHA A skt 23] A%
L5 Brlek] Al Aol A=Al x°/df, SRMR, RMSEA,
GFI, TLI, CFI, NFI, CN& %]-85}0] 3QI5titt. Z2=4]+= EM tj
A5 Agsto] Astgint. E3HEANAM Fde WA ot 3
7h 291 EGig2 ZJEHTE‘?E (maximum-likelihood)S- ©]-&5}9tt.
z27] By HP{EA|$+E x*=1,286.76 (p<.001), CMIN/DF=2.18,
SRMR=.06, RMSEA:.07 GFI=.76, TLI=.82, CFI=.83, NFI=.73,
CN=112%t}. 7] 204 £ A $(modification index) 10 ©]
g oA A7 7P =& B3 179 23S HA Ak
A, =o' A Ae7E 10 o)l 244, 264, 127, 36w, 23
W, 6 F3}2 2HA5tA th(Supplementary Table 2). 013 QQ1%-5}
T BB 0f tisf 2 el fﬁﬂﬂ“ 508 7lEew
[38], RAHoIFe] B2 7E 50 wFhel FEL 7HAE 144,

319, 309, 84, 3491 3 <AH o2 ’5‘]7116}%‘:}. Uel®, o
FAUASOl 272 A2 gk Kol 258 92 AMAskeith
o]% A7 4 ol Rl EFEE CFL x/df 5 2% H7/HES
A A 164, 289, 119, 131, 299
AlSFATH39]. 18—5—63% AAR 2F 18732 B AdeA e
x*=167.96 (p<.001), CMIN/DF=1.27, SRMR=.04, RMSEA=.04,
GFI=.92, TLI=97, CFI=98, CN=212% $8&7|&Z =559 th
(Supplementary Figure 1), weha] B A310] e 5ot B

(s
ot .
1=
O
fo

f

Ol

bg eAfE R 4t

r~11:l
o

S Folstgth(Table 3).

() gt T s
B30 e Ee Mg EE o3y 22 71ES A 8ot
ﬂola}oq f&a}oﬂu}. HA =2E 295 1‘41%}04 %"éﬂiﬁ% =

= 80-.82, CRf 92-98% &= E}%Eﬂ A= =
d& A5 }Oﬂt} ‘:’r~i, =S golsteH 72 89l 7F

—v-""Jg ”‘Xﬂs al, A"“]Tﬂ 4 °] el
= x/df & E’-‘é B EE T A EH shty 73
= 11]7‘]5}01 E%‘% o= o R ”&%E}%}E% ot
[39] (Table 3).

Z94E 694 (B 3. 83@)010‘1:]- X*ﬂ-*é 747(4(Shap1ro -Wilk test)
T SIAEIRS IHE Ay} £330 BE= FyExo 7t
et 9‘1‘”‘—4' E3 7‘1]1’\}—‘:"—-?4—/?((21)% 63@3i UER T o

ShH, ROC ZAloflA, Pt 249 A ZH cut-off value) +
57] I8l T = (sensitivity)2}F E0] = (specificity)2] §ho] F|tis}E]
= 2 9U]sk= Youden's indexE &-83519 oW, 7t E 81, &
ol .83, ¥4 dl&L(positive predicted value) .92, 24 &
(negative predicted value) .63°.2 LEFs}TE Python9] sklearn 2t

Table 2. Factor loadings of items according to the factors and eigenvalues (35 items) (N=246)

Factor loading

Factors/items Communality
1 2 3
1. Ability to apply therapeutic communication skills
Q3. | can create a good conversation atmosphere by observing the individual’s reactions. .53 .69 13 19
Q5. | can look at a individual comfortably and sensitively notice changes in facial expression. .50 .69 A3 .10
Q1. | can appropriately adjust the volume and tone of my voice when talking to a individual. 45 .64 -.03 .18
Q16. | can recognize that a crisis situation has occurred during the communication process 46 .61 .30 .09
with the individual.
Q7. | can express difficult medical terms in simple terms so that the patient can easily under- 43 .61 .05 .24

stand them.
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Table 2. Continued
Factors/items Communality Facztor loading 3
Q8. | can explain the individual’s health condition to the individual’s guardian so that they can 46 .60 .10 31
understand it.
Q4. | can effectively establish a counseling plan with the individual. 44 .59 .26 .16
Q2. | can convey the content of the conversation clearly to the individual without using 42 .58 .05 .28
ambiguous expressions.
Q18. | can appropriately address the individual’s needs when the individual does not want to .53 .54 48 .07
talk about an experience.
Q6. | can help the individual express his or her feelings honestly. 40 .52 .31 A7
Q24. | can create an appropriate environment during counseling so that the individual can feel .51 .51 49 N
comfortable.
Q17.1 can remain calm with people who don’t quite understand my explanations. 44 .51 .37 21
Q19. | can express my positive interest in the individual. 41 .50 40 .06
Q28. | can communicate with people who display attitudes that make it difficult to make de- .38 .50 .26 .25
cisions.
Q11. 1 can encourage patients to practice healthy behaviors. 48 48 .35 .36
Q33. | can apologize if | hurt someone, even if | didn't intend to. 27 .50 .23 .03
Q22. | can express myself using concrete rather than abstract terms when communicating .37 45 21 .36
with my audience.
Q34. If | experience internal conflict while communicating with the individual, | can ask my .30 45 31 .05
superior for help.
2. Crisis management capabilities
Q35. | know how to counsel people who are experiencing a crisis in their lives and | can do so .59 .30 .70 .08
confidently.
Q27. 1 can communicate with people who are unaware of or in denial about their illness. .58 .10 .69 .32
Q23. | can also communicate with individual who have experienced psychological trauma. .53 14 .66 27
Q25. | can counsel people who are at risk for suicide attempts. 46 .01 .66 .16
Q13. | can have the heart to think of the individual as a valuable human being and respect him/her. .55 12 .61 .40
Q20. | can continue to communicate with people who are resistant to counseling. 48 1 .60 .34
Q26. | can appropriately adjust the spatial distance during counseling so that the individual 155 42 .59 14
can feel close to me.
Q36. | can evaluate myself to see if | did a good job of counseling. 43 .30 .59 .00
Q31. | am usually able to take good care of my own emotional state so that | do not become 41 .26 .58 .07
exhausted.
Q21. | can calmly deal with crisis situations that arise during communication. .57 .38 .56 .34
Q29. | can communicate well with patients in severe pain. 47 15 .54 .39
Q32. | am confident that | will not arbitrarily interpret or judge what the individual expresses. 43 .16 .50 40
Q14. Since | usually maintain a cooperative relationship with my clients, | am able to deal well 44 .38 40 .36
with crisis situations that arise during counseling.
Q15. | can respond calmly in front of angry patients or guardians. .35 3 .37 .34
3. Communication competence
Q10. | can communicate well with people who are impatient with their words or actions. .57 42 .29 .56
Q30. | can communicate well with fellow nurses who disagree with my opinions. .52 21 41 .55
Q12. | can accept the situation the individual is in as it is, without any preconceptions. .50 .36 .30 .54
Q9. | am confident in communicating with people from other professions, not just nurses, in 45 A4 .21 A7
the medical field.
Eigen value 1338 2.41 0.99
% of variance 6.97 6.59 3.50
Cumulative (%) 19.37 37.67 46.14
KMO values .94

Bartlett's sphere formation test

x’=4,874.26, df=630, p<.001

KMO, Kaiser-Meyer-Olkin; df, degrees of freedom.
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Table 3. Construct validity of communication self-efficacy scale for nurses based on confirmatory factor analysis (N=223)

Factorsfitems Starldardized SE CR Factors (r) AVE No. of Cronbach’s
estimate (p) 1 2 3 items a
Factor 1 1 .82 .98 9 .85
Q1. | can appropriately adjust the volume and tone .64 - -
of my voice when talking to a individual.
Q2. | can convey the content of the conversation 71 14 796
clearly to the individual without using ambigu-
0us expressions.
Q3. | can create a good conversation atmosphere 7 16 8.07
by observing the individual’s reactions.
Q4. | can effectively establish a counseling plan 72 16 793
with the individual.
Q5. | can look at the individual comfortably and .66 15 7.62
sensitively notice changes in facial expression.
Q7. | can express difficult medical terms in simple .56 14 629
terms so that the patient can easily understand
them.
Q19. | can express my positive interest in the indi- .66 13 7.51
vidual.
Q22. | can express myself using concrete rather .61 15 6.73
than abstract terms when communicating with
my audience.
Q33. | can apologize if | hurt someone, even if | 51 14 6.17
didn't intend to.
Factor 2 .87 (.75) 1 .81 .96 6 .84
Q18. | can appropriately address the individual’s .75 - -
needs when the individual does not want to talk
about an experience.
Q20. | can continue to communicate with people .76 .11 10.32
who are resistant to counseling.
Q21. | can calmly deal with crisis situations that 74 .10 10.00
arise during communication.
Q27. | can communicate with people who are un- .67 1923
aware of or in denial about their illness.
Q32. | am confident that | will not arbitrarily inter- .65 .10 8.58
pret or judge what the individual expresses.
Q35. | know how to counsel people who are expe- .70 11 955
riencing a crisis in their lives and | can do so
confidently.
Factor 3 .82 (.68) .89 (.80) 1 80 .92 3 .69
Q9. | am confident in communicating with people .62 - -
from other professions, not just nurses, in the
medical field.
Q10. | can communicate well with people who are .69 17 7.08
impatient with their words or actions.
Q15. | can respond calmly in front of angry pa- .68 20 7.6

tients or guardians.
Fitness index

X'=164.87, x([df=1.25, SRMR=.04, RMSEA=.03, GFI=.92, TLI=.97, CFI=.98, NFI=.89, CN=216

AVE, average variance extracted; CFI, comparative fit index; CN, critical N; CR, construct reliability; C.R., critical ratio; df, degrees of freedom; GFI,
goodness of fit index; NFI, normed fit index; RMSEA, root mean square error of approximation; SE, standard error; SRMR, standardized root mean

square residual; TLI, Turker-Lewis index.
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A2 ACtA(well-dying) 214 = 71

Development of a well-dying awareness
scale for middle-aged adults in Korea:
a mixed-methods study

Yu Jin Jung', Eun Joung Choi®

'Department of Nursing, Kyungnam College of Information & Technology, Busan, Korea

“College of Nursing, Kosin University, Busan, Korea

Purpose: This study aimed to develop a valid and reliable tool to measure awareness of well-dying
among middle-aged adults.

Methods: A mixed-methods approach was adopted, consisting of a qualitative phase to identify the
characteristics of well-dying and a quantitative phase to validate the instrument with middle-aged
participants. Initially, 76 items were generated through a literature review and in-depth interviews, and
these were reduced to 35 items through expert validation. A pilot survey was conducted with 112 indi-
viduals aged 40-65, selected via quota sampling from 17 administrative regions in South Korea. Based
on the pilot survey results, the instrument was refined to 32 items for the main survey. The main survey
included 314 participants recruited through quota sampling in Busan and Ulsan Metropolitan Cities and
Gyeongsang Region. Exploratory factor analysis (EFA), confirmatory factor analysis (CFA), and reliability
testing were performed to validate the instrument.

Results: The final scale comprised 23 items across six factors. EFA demonstrated an explanatory power
of 69.1%, with factor loadings ranging from .53 to .88 CFA confirmed the instrument's validity, and
reliability was established with a Cronbach'’s a of .93.

Conclusion: This instrument is a validated and reliable tool for measuring middle-aged individuals'
awareness of well-dying. It can serve as an effective resource for evaluating and assessing well-dying
awareness in the middle-aged population.

Keywords: Advance directives; Awareness; Death; Middle aged; Withholding treatment
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Process Devellis's development steps

Specific procedure

1. Determine clearly what it is

Literature analysis

Literature analysis

you want to measure

In-depth interviews

General population under 40-65 years old (N=11)

N

. Generate an item pool

Deriving preliminary items

Preliminary items developed through a literature
analysis and in-depth interviews

w

. Determine the format for
measurement

Decision on the format of the
scale's items

Decision on the categories for the Likert scale

l. Scale development

1st round content validity test
by experts

9 Experts (5 nursing professors, 1 hospice &
palliative care specialist, 3 hospice nurses)

4. Have initial item pool
reviewed by experts

2nd round content validity test
by experts

5 Experts (5 nursing professors, 1 hospice &
palliative care specialist, 3 hospice nurses)

Extraction of preliminary scale

Extraction of preliminary scale

Review of items by experts

1 Expert in Korean language and literature

5. Consider inclusion of

Pilot test

General population under 40-65 years old (N=112)

validation items

Finalization of survey items

1 Nursing professor

6. Administer items to a
development sample

Main survey

General population under 40-65 years old (N=314)

Item analysis

Selection of preliminary items for factor analysis

ll. Scale validation 7. Evaluate the items

Construct validity test

Exploratory factor analysis

Correlation analysis between total score and factors
Confirmatory factor analysis

Convergent validity test

Discriminant validity test

Criterion validity test

Correlation analysis with existing scales

Reliability test

Internal consistency test

8. Optimize scale length

Selection of final items

Confirmation of final items

Figure 1. Stages and procedures for the development of the Well-Dying Awareness scale.
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Table 1. Dimensions, components, and sub-components derived from in-depth interviews (N=11)

Dimension

Component

Sub-component

Physical well-dying

Experiencing physical comfort without pain, and pass-
ing away as if in sleep

No prolonged illness or lengthy dying process; passing
away naturally

Psychological well-dying Accepting death without fear

Social well-dying

Spiritual well-dying

Individual well-dying

Free from psychological suffering and at peace

Psychologically stable and convenient place to pass
away

Fulfilling responsibilities to one's family without being

a burden

Having a beautiful closure with loved ones, leaving be-
hind cherished memories

Death accepted by those around
Leaving financial resources for oneself and one's family

Leaving a social legacy

Putting one's affairs in order before death

Living fully in the present and achieving one's goals
before death

Funeral preparations

Receiving religious support and having spiritual assur-
ance

Maintaining independent living until death

Having one’s privacy respected in death

Choosing how one dies

® Death with physical comfort

® Death as if sleeping
® Death following the natural order of life

® Death without a long illness or dying process

® Death that acknowledges the inevitability of death

® Death that is reflected upon without fear

® Death free from psychological suffering and at ease
® Death with no regrets or worries

® Death in a place that provides psychological stability

® Convenient location for funeral procedures
e Fulfilling financial and parental responsibilities before death

® Death without being a burden on family through caregiving

® Not financially burdening the family, e.g., with medical costs

® Death with forgiveness and reconciliation, resolving misunder-
standings

® Dying with close loved ones around

® [eaving memories with loved ones

® Providing an opportunity for filial duty before passing

® Death accepted by people around

® Having prepared hospital expenses in advance

® Leaving financial resources for the family before death

® Death after living a life dedicated to service and good deeds

® Donating organs or body after death

e Letting go of attachments and organizing personal belongings

® Resolving financial debts before passing

® Resolving emotional debts

® Receiving necessary medical care before death

e Fulfilling all desires before passing (living fully before dying)
® Dying after living life to the fullest

® Dying after thoroughly maintaining one's health

® Dying after achieving one's goals

® Having funeral preparations in place

® Setting up a will and post-death body arrangements

® Death with the desired religious support

® Death with spiritual certainty from faith

® Dying while still physically independent until the end

® Dying while maintaining cognitive clarity until the end

® Dying with independent living until the very end

® Death that maintains privacy without revealing any undigni-
fied appearance

® Death that reflects one's personal wishes

® Not placing the burden of death-related decisions on the family

® Sharing death-related decisions with the family

® Choosing the location of death

® Dying in one's desired manner

® Death without undergoing futile life-prolonging treatments
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) QAT
QA% 57 700) JVAE B HIES A5 9

o, 2 217849k 34 AJo|] Pearson AuASE SHelstec

19
&S
fo

B7H=E 93] 217 2 Q¥4 (confirmatory factor analysis)S AIA]
stolct. gheld QolkAe o] Trlxkel A (unidimensionality)
= A¥oke FES AlAsHY, A QRIEAS Bl EEH =%
S0l ZF g2’ AsHA Fet=AE HE st g oltH30].
1M QRIEAS FAlA QRIRA 9 AuE HAYsto] Kt 413
5 Q= 220 Yl E o, YFEF/oly mHEMG A H
SALAY B Aol ol 8Hrt. wEkA 1Yol At HAS
8l A=A H7FsIoH, ¥ (p), chi-square minimum/de-

gree of freedom (CMIN/df), root mean square residual (RMR),
root mean square error of approximation (RMSEA), goodness of
fit index (GFI), adjusted goodness of fit index (AGFI), normed
fit index (NFI), incremental fit index (IFI), Tucker-Lewis index
(TLI), comparative fit index (CFD)E &?15}¥tt. o5 Y3l zZt &
o] 291 AW XEBE AARRS Hd 50 040l
95 ofafofof Hth 7158 X galairh30]

HASHIE A7 21 84S Bt =&d £39 ®&
stel QAESHF()N), FdEAEZ(average variance extracted
[AVE]D} 73 41=] = (construct reliability [CR]) gt= €Ittt
B3 QolRslEFo] 50-.950]11 AVE Frol .50 ©]4}, CR 4 .70
o9} 71%E A-&sto] JFEFEE ASIATH31L.

e E A e TS A 6 A viAlR, 291 7t
o A ke lsleiTt 5 WA, %) A BT AVE
g2 Hlmelg o FAHISe] AVE grol Aol At 2
79 grEerAol gl 21°) 712 A8l ARsATHBL

Q) &A= A%

ARG EE SH =T BES kst HoR, 2 At
A 2ABGE AL 918 Schwartz S[19]0] 7+55}3} 5H4, o)z}
st o, SAMA ZFe AL, et tigteldS v o AEt
=21 The Concept of a Good Death MeasureE A8}t
Schwartz 5{19]19] == 37 2.91(closure 97}, personal control 3
7N, clinical 57}), & 17204 5198 <2¥ Cronbach’'s o= .62-
75014k

@ A== H23

=7 WH ¥ A4e AAsiA 2 8903 539 Cronbach's
o AlSE &g} A E A4 Wyl g2 A Agats)]
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A E39] A= 70 H=9] AlF =W 48 7F5[32], Cronbach’s a
+ .80-.900] 7} £t}+= 7|£0 2 BFrsHATH26).
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1. CHAXE

lo

ooty £

AT & 314902, Hak A2 51.8+7.29M| = 40-64
A AT}, AR G FATOIA| 7} 140 (44.6%) 0.2 71 w9}
on I thgog AALE 1375(43.6%) SARTHA] 377(11.8%)
Z=0]9lt}. ABA I 7] EA7} 2737(86.9%) 0.2 Ttk AA| 3
I A S 29o] 1729(54.8%) 0.8 71 Wttt stgle diExt
7H 16278 (51.6%) 0% 7P Bt 1 tha o2 11 957(30.3%),
tiaked o4} 32(10.1%), 2= 0|5} 25%(8.0%)°] HE o]t 2
o] Q= B9= 2607(82.8%)°1 %01, P42 4005+ ¢ o]fo]
805(25.5%) 0.2 71 Wk, 300-400%t Y wlgto] 7715(24.5%),
200-3007F A m]gko] 677(21.3%) 0= YERHTE A 173/l
£ A7t 17598(55.7%), H50] 898(28.3%), 7314 E5}ct
7} 29%8(9.2%) 0. LtERITY.

2.

a2

Mo

TEH 327 £ 248 flo] B W, 2EUEAL d=, A
T SRlst=d|, B3] Hagh 3.52-4.35%, EEHARE= 0.71-
1.307, Hii= -0.4304 -1.44%, H== -0.840]4] 3.20F 0 & =
T2 gro] flojAl AAlE £ flolth Egt 39 7o mE El
St 32719 -5 7 AR gk 43-789 EXE V)&
91 .30-.795 &Z319it). 181 AA £49] Cronbach’'s a= .95
Fom, o] AAH - Cronbach’s a Flo] F716l= £ ¢
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= 103 12 71Ee® BAS Ay KMOZR 942 Uelgo

d A

2 o5 Aoz gRlE|o] gl Hget Arr o] ASEHU
o}, olnf 67] 2.919] AL 67.5%, QJAXANZHS 41-.87 Afo| %
1, 7+ BFO] 3842 .53-.88 Alo] & LRt @18 Agko] 5
o]ekel 37) o] AAH UL, ol 52 AR 23 HAA g RlwA
< AR

27} g QRIEAM oAM= 8R19] 5 67112 1L7gsto] EAst
gom, I A3 KMO k2 9302 YRk, Bartlett 784 A3
(4°=6,039.47, df=406, p<.001)o A= EAZ o g GolsA Lehyt
ot 27} 2425}, 671 2219 A 68.5%, 2AXAG .50~
88 Afol& W= oA 50 o] 7155kl 368 .53-.90
Aol vrEbgth. Z2u w3t a0 Agko] 40 o] }ES W
HERG Lo ZAIE 4o 4= Qlo] 371 2 AAlskaL 33 4%
[ARAS HAISI3IH

HEF 32 SAA QA AFelA KMO #2927 vrel
© ] Bartlett 7379 774 A #}(3?=5,096.03, df=325, p<.001) %} 4|
SAAC® ottt o] EAelA 6719 2l drEe
69.1% %2 AH L, 2JAX A 53-.88 Ao, 542 56—
90 AFo & KL 40 oS A ST B A Q1A AdtE
HFHom 6709 29le] FEHUL, 21l 2
291 29] WS 14.9%, 221 32 12.9%, 2%
8.7%, 271 62 8.0%2] WS AL o 671 a<1e] & ¥
FZ 69.1%A). HFA 0w FE2E 6719 21 Aty o v

S-S whgste] Ao, 747 Abs] A Ak e
el A& Aokl A duke)) g4 Ao, Y

drje) o= g = I th(Table 2).
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(2) Do) QAT $-RQ) 7 ATEA

o7 2912 B3] A WLet $7 7o) ATAZ BAslo] B
JES A5 AT ASlA Aok r=91 (p<.001), 24 Lrte)
r=.85 (p<.001), A&7 Ar}e] r=.76 (p<.001), 212 At r=58
(p<.001), 934 A} r=.59 (p<.001), 52 At r=.80
(p<.00) 2.2 5= oI5t o] ARTA Qe A0 Uehith

l‘lO O
o)

292

i

g1z gRIBAHL2 6719 9913t 267 oz ALt 2
Asl= 0 Q9185 (standardized fac-
tor loading)& 915} 0 H, BE Hafo] 50 o]4FO& 50-950]
W Aottt 71500 FRtetglnt. B9 v EES AsE EEAL
2 U 78] (critical ratio) Zko] +1.96 o] 402 G-0J51] Lrekit
3, BE RS 749] AA |5 (correlations)= .03-.760F R
A AEEA7E Jon, BE 90 o]tz A ko] Wy
< AY U} 22aL EAik(variances)oll A AR mRo] A
Zro] glo] Heywood cases= EAYstA] Qhoftt, mAAGLOA x2
(¢)=902.58 (p<.001), CMIN/df=3.18, RMR=.05, RMSEA=.08,
GFI=.82, AGFI=.78, NFI=.83, IFI=.88, TLI=.86, CFI=.88°2.%
ndo AHgket Ao woEQlet 18y squared multiple cor-
relations (SMC)= .40 o]/do]ofof A7 S M5E9] HEkS
Z dgshe A 02 4=, SMC Fho] .409] 7] ulx|A] &
Fe B3 27071 Qlo] 27go] 84t E Ytk 2709 B3 AAT 23k

1A QRIEAE AASAN, AT 42 (p)=736.89
(p<.001), CMIN/df=3.11, RMR=.05, RMSEA=.08, GFI=.84,
AGFI=.80, NFI=.85, IFI=.89, TLI=.87, CFI=.892 %% g2
A3gt A0 Wt Qlet. 2=y SMCollA 17] E3o] 710 v
A A ZotRoHE BP9l f27Jo] @]y, T12)1l SMCTF @Sk
A I £ AASHL 32t 214 Q84S AAstg o, B
Ao A ¢ (p)=684.57 (p<.001), CMIN/df=3.20, RMR=.05,
RMSEA=.08, GFI=.84, AGFI=.80, NFI=.85, IFI=.89, TLI=.88,
CFl=89% 4785 Hde et o2 wdElet. ojuf SMC7t
.409] 7|20 "X Fols £ YRR ookoy, mElo] =%

o] 37E|A] grof FF wdlZ S5 TH(Table 3, Figure 2).
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At ol& flof #E3FE Q1Kskefo] .50-.950]3L AVE gto] .5
o], CR 4t .70 o]do|zte 71&S A8 w(30], £ AollAl
L Q918351=K\)o] .65-.95, AVEZ} .60-.78, CRo] .86-.92= }ek
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HHEEE HAS foto] A WA= 291 7He] AAIS 2 &
Ast=l, 891 719 A 32 .03-76208 902 HA| &%
oung WHEFE} Sl ACE FRIFUT T AHTA ol
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Table 2. Final results of exploratory factor analysis (N=314)

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Communality
14 .65 .25 .06 .10 21 12 .57
28 .64 A7 32 A7 .06 22 .62
13 .64 .08 .01 .20 .28 .16 .56
30 .63 .16 .20 .09 24 .29 .61
10 .62 34 .23 .26 .00 -.04 .62
29 .54 .18 21 .23 -.03 37 .56
16 .53 32 24 .10 44 .04 .65
15 .53 B35 .46 -.08 .08 .07 .63
6 7 .76 .09 .23 A3 32 .79
8 37 /5] .06 .09 .09 .18 .76
5 12 .75 .16 24 .28 .07 .75
7 .29 /5] 13 .10 -.01 21 71
4 .06 .59 37 .26 .23 .03 .61
© 39 .54 .25 27 .02 A3 .59
23 .19 .20 .81 .09 12 14 .78
22 21 .19 .81 12 .03 A7 .78
21 .08 .08 .79 .10 19 24 74
32 43 .08 .54 .03 .27 .05 .56
3 .07 14 . .85 -.02 .19 .79
1 .18 .23 .05 .78 -.07 .06 .70
2 .33 24 . .64 .03 .05 .59
17 24 N .18 -.08 .88 .10 .90
18 7 .19 .16 -.05 .86 14 .86
19 .22 .26 .23 .16 .20 77 .82
20 .23 .29 .26 .10 A3 74 .78
24 .45 .16 41 13 .02 151 .66
Eigenvalue 10.77 2.22 1.63 1.32 1.04 1.01

Explained variance (%) 15.8 14.9 12.9 8.9 8.7 8.0

Cumulative variance (%) 15.8 30.7 435 52.4 61.1 69.1
Kaiser-Meyer-0Olkin .92

Bartlett's test of sphericity X2=5096.03, df=325, p<.001

df, degrees of freedom.

Table 3. Fit indices for the measurement model evaluation (N=314)

Absolute fit index Incremental fit index
Model 2 B
X (p) X [df RMR RMSEA GFI AGFI NFI IFI TLI CFI
1 902.58 (<.001) 3.18 .05 .08 .82 .78 .83 .88 .86 .88
2 736.89 (<.001) 3.1 .05 .08 .84 .80 .85 .89 .87 .89
3 684.57 (<.001) 3.20 .05 .08 .84 .80 .85 .89 .88 .89

AGFTI, adjusted goodness of fit index; CFI, comparative fit index; df, degrees of freedom; GFI, goodness of fit index; IFI, incremental fit index; NFI,
normed fit index; RMR, root mean square residual; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis index.

4. ZHEMLE HH Pearson J#AGE EAHT Aot QU4 =9 519 8217} A
Tts Rouiet Fo] ATEAE BElon, o g9l AAlS
& Aol A AdE =79} Schwartz 5{19]0] 73t =21 The © .26-.57, AA 2% 1 ARG 5601k

Concept of a Good Death Measure9] FAEL L E AXo17| H5]
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Figure 2. Results of confirmatory factor analysis (N=314).
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Successful aging among the elderly
with mild cognitive impairment facing
the crisis of old age: a grounded theory
study

Haeyun Shin', Suhye Kwon?

'Department of Nursing, Dongwon Institute of Science and Technology, Yangsan, Korea
*College of Nursing, Kosin University, Busan, Korea

Purpose: The purpose of this study was to understand experiences of successful aging experience in
older adults with mild cognitive impairment.

Methods: The participants were 15 older adults with mild cognitive impairment who had experienced
successful aging. Data were collected from January to October 2021 through individual deep, unstruc-
tured interviews. Data analysis was performed using Charmaz's grounded theory method. In addition,
the consolidated criteria for reporting qualitative research checklist was used to ensure the quality of
the study.

Results: The key category representing experiences of successful aging experience in older adults with
mild cognitive impairment was “raising oneself up in the unsettling crisis of old age.” Four stages were
derived: "feeling anguished due to the strange signals of memory," “being shaken by fading memory,”
"maintaining balance for a healthy old age," and “recovering the composure of old age.”

Conclusion: Participants tried to successfully achieve aging while implementing their own plans and
strategies in the midst of the challenges of old age, when the mind and body were unsettled by mild
cognitive impairment. The results of this study provide a deep understanding of experiences of success-
ful aging in older adults with mild cognitive impairment, potentially contributing to the development
and implement of nursing intervention programs to promote the successful pursuit of aging in this
population.

Keywords: Aged; Aging; Cognitive dysfunction; Qualitative research
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(COREQ): a 32-item checklistZ 0]-&3}3tH35].
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HEAE 2RS FEQA e =oEolA) BEE AR A
o] glomz WAl et ol e WASA JEH O BEA]
2 groan AEAAg) =19 432 1ok FHe] Ht ojsh]
WIS ol 1At Shik. B AR whArsle) whgel A WA o
o] o) 23 AR B A4S PeFoh7] i) A AL, A
2 ATEAR, 7Eol2 R WA wikE ol4sigon], 44 o
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<= 7ok 21, 2E 39, 5 2%, A& 5%, HIE 390U, FAe
1L 8%, 71l 27, Al 19, ol 4olH, A2 Had, A
A R A9 57, AT 77, 4] 3o lrk(Table 1).

& 7= Charmaz [30]9] F4459] 270l WHo= &4t
23}, 69719] 7id, 14709 stefds, 4719] M7t =& E ol 2
AFoA o224 FFE ST A=A =19 HEA =31 7
A2 A7 Aol met 71949 01*0“1£0ﬂ ¥, AHA7E

71999l s85p7],) AT =55 98 SRV =9 B4
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O A AS71"9 3702 YeRdth(Tables 2, 3). HE IS 452
Sots 2oz gl oY, 53] ‘AA7= 719 Fa35P7] %
oM 589 Ar7t SAsHA e 2B R Figure 19 E58]=
SHte} A AT AL 589 JElE Ao E AT Aotk
ZF A= AR 5] met XAl ol MEEX] A o
& A §iglol met e dA7) REEA 0 HSE = -84
g o7 A= JcHFigure 1).
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HolAEe W9t T2 oALEA S AYEL 17 43t B
3 O ALEY] PTANE S AFA T 23] 7] o AL wF
o 9718 Azste 3ol WA F43] A5t 7o)
Aelflon 2 SR AT EYel G0l A5
wlQL e Sl ol B AT|HALE W Bt 7)o

e BF AL 2542 ARAANGolS  AAHo] B BAP} USS Aty ﬁ_fco]x]ﬂoﬂa}b L]
A2 71712 4 67H oA Fv 12711714 o] BEE H . 219 RS whar Aojof] ws} oA 5 7PEA =AX = Ao
Table 1. General characteristics of the participants

Participants Gender  Age (yr) Cohabitation status Education Religion Occupation Duration since diagnosis (mo)
1 Woman 70 Spouse Middle school Buddhism Homemaker 6

2 Man 73 Alone College None None n

3 Woman 72 Spouse High school Buddhism Homemaker 7

4 Woman 66  Spouse High school Buddhism Homemaker 10

5 Woman 66  Alone Middle school None Cleaner 10

6 Man 73 Alone College Buddhism Self-employed 7

7 Man 82  Alone Elementary school None None 9

8 Woman 83  Alone None Buddhism Homemaker "

9 Woman 74 Alone Elementary school Buddhism Homemaker 12

10 Man 84  Alone High school Catholicism None n

n Woman 66  Daughter, granddaughter None None Homemaker 9

12 Man 70 Spouse High school Protestantism  Self-employed 10

13 Woman 70 Spouse College Protestantism  Child care helper

14 Woman 70  Alone Elementary school Buddhism Homemaker

15 Woman 68  Spouse High school Buddhism Temple keeper 12

https://www.jkan.or.kr
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Table 2. Conceptual structure of successful aging in older adults with mild cognitive impairment

Phase Category Subcategory
1. Feeling anguished due to the strange signals Bewilderment due to an ominous signal Anxiety about sudden memory loss
of memory
Fear of a looming predisposition to dementia
2. Being shaken by fading memory Body and mind agitated by the decline of Aged body suffering from forgetfulness
memory

Inside of the mind burning with haunting memo-
ries

Growing inferiority complex due to self-distrust
and atrophy

3. Maintaining balance for a healthy old age Effort in old age to hold on to memory and  Pursuing information for cognitive recovery

stand up again

Developing habits to prevent memory loss
Looking at the optimistic view
Gaining a sense of control of life

4. Recovering the composure of old age Reconstruction of a hopeful life Balance and harmony of life in old age

Table 3. Factors affecting the process of successful aging

Category Factors
Aggravating/mitigating factors of unsettling experiences - Self-acceptance of disease

- Assessment of past life
Driving force for successful aging - Supportive resources

- Individual tendency to deal with situations

2. Being shaken
by fading memory

Aggravating/mitigating factors of

1 : Driving force for successful aging
unsettling experiences

1. Feeling
anguished due
to the strange
signals of
memory

Raising oneself up
in the unsettling
crisis of old age

3. Maintaining
balance for a
healthy old age

« Self-acceptance of disease
(high/low)

« Assessment of past life
(positive/negative)

- External factor:
Supportive resources
« Internal factor:
Individual tendency to deal with situations

4. Recovering
the composure
of old age

Figure 1. Theoretical model of the experiences of successful aging in older adults with mild cognitive impairment.

Azo] FEAo] BYlom BT =Y AYEW =y A7k 1) BEARIR Y2 Mol gorzt
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719je) Aste] Bolt ko A} Mxe] FelgoR £EE o] HAU A4S Lyl Yt okgith Jejd oln &, 34
9iet. 3 71912e] At o413t el 47 HeEA g v]oog o

P2 Ao AT FolAEL SR ekt AYSA
of SlofsfataA 4ol WMHB4E A1) QAX|eo] A} 92
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Purpose: As nursing continues to advance through digital health, clinical specialization, and interdisciplinary
research, early-career nurse scientists are central to advancing innovation. However, Korea lacks a structured
platform to support their research, collaboration, and career development. This review aimed to identify the
needs of early-career nurse scientists and examine international best practices to guide the creation of an
effective communication platform.

Methods: This study involved a secondary analysis of the final report from the project “Establishment of a
communication platform for young nursing scientists,” carried out by the Korean Society of Nursing Science.
The report comprises data from focus group interviews with domestic graduate students and early-career re-
searchers, a literature review of international communication and support systems, and a global policy analysis
related to young nursing scientists. Based on this report, the present review synthesizes key findings and draws
implications for the development of a communication platform in Korea.

Results: International examples, such as grant writing programs, mentoring initiatives, and digital collaboration
hubs, showed positive outcomes in strengthening research capacity and promoting the professional growth of
nurse scientists. Based on these findings, key considerations for platform development include: (1) establishing
clear leadership and a participatory governance model; (2) providing demand-driven content such as research
guides, mentoring, and mental health resources; (3) implementing mechanisms to ensure sustainability, content
quality, and user data protection; and (4) designing an integrated platform that fosters synergy across research,
policy development, education, and global networking.

Conclusion: A digital platform for early-career nurse scientists should function not merely as an information
portal, but also as dynamic infrastructure for collaboration, mentorship, and growth. It is recommended that
the Korean Society of Nursing Science spearhead this initiative, with governmental support, to enhance the
research capacity and expand the global engagement of Korean nursing scientists.

Keywords: Communication; Mentors; Nursing research; Online social networking; Professional competence
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Figure 1. Keyword frequency distribution based on focus group interview data from early-career nurse scientists across eight universities. Each
cell represents the frequency with which a specific keyword—Research, Communication, Collaboration, Time, or Mentoring—was mentioned
during focus group interviews conducted at each university (A-H). Higher values indicate more frequent mentions. The color intensity reflects the
frequency level, with darker shades indicating higher frequency.
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7r5st we 9 A 35
TJEi 7*2‘3 AR D A=E 71Z°i Akt £ AEA L
B SHA P oH, AEH

I QO
23 JﬂL g dle vy B8 cHTable 1).

oﬁ,

4%, e dE

A

1) £Z(Hong Kong, China)

BT R ARAL B4 119] FEe £4151] Sle) thdRt =
2IHE sk Q. cﬂ/ﬂﬂg%%ﬂ(lnnovation and Technol-
ogy Commission)= 7|&A+ 9 83+ 913 A ¥S AlFoiH,
T F AFEZZFY Y3 (Research Grants Council)= A 7+a v}sh
AES 3t Hd €8 A+ 72 (Young Collaborative Research
Grant) 9 AZFH FA] 7]2(Strategic Topics Grant)S 53] F=%]
et A9 =4I| fES A
A17]1&= A (Hong Kong-Shenzhen Innovation and Technology
Park) Z2AEL ofxjot 9 2A|4 AT - Hfge] HER F55H,

a3 ik, 53] -4 9

Table 1. International comparison of communication platforms and support systems for early-career nurse scientists

Research support system

Communication platform

Country Graduate school information Research funding Career/employment support ~ Counseling & mentoring Digital platform/hub
Hongkong 0 0 0 0

Japan 0 0 0 0 0
Singapore 0 0

Taiwan 0 0

United Kingdom 0 0 0 0 0

United States 0 0 0 0 0

O indicates the presence of structured programs or infrastructure identified through institutional or national sources.
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Z158e BT TR Rote] A7 4§31E Sk k2],
F3ol 22719 89 50f LIl om, °f F FFeE

(University of Hong Kong), €%-o]&thstw(Hong Kong Poly-
S5 gw(Chinese University of Hong
Kong) 5-& 7t38} A - viAl H4-& 2FohH Al ALAIES AF
3k QItH23]. A7) E-H = (Research Endowment Fund):= 917
o2 AEQ} tl&Eo] tfshAeF Y35 (University Grants Commit-
tee)S A L3tH, Z-F-L ofAorY I EAZH(Asia Workforce Fo-
rum), oFAlo}7FS A (Asian American Nurses Association) 5 =+
Al stedAte] He e st E3t %%{}i%ﬂ(Hong Kong
Nurses Association)= st&t]3] @ 942 E5] ALEYE +&
o AB BAEE B, 262 2 A 236] 7otk 3
oH24].

technic University),

= S ATE AL 91o) S precep-
F &k (University of Tokyo)2]
A7k Alget Rl whad, trAQl gAE &%
ZPEoE gy 98X Y ELI(University Hospital
Medical Information Network)7} 100, o] 9|8 A&7} 7+9] &
T X, HY 1 B, gmEA Y, 14 —E— A, AR A
T 5 AT 715S skl Qlok. skl Xgk we AR &2
st u|H](Daigakuin Net)2h= 2% Z3HE (https://www.daiga-
kuin.ne.jp/gakumon/ishiyaku/)& &3l A5=™, Xgd st
27N BAERE Rl 2FHE o] Qlrt ER YESEHS AT (a-
pan Society for the Promotion of Science)2 4] 42| 44
71Ho g, 2 ATAES I3 ot ATl T2 IS &Y
star St ol A= I W Hd 11 eRlY] WSt A+
o 733HE Sska Slck

d

3) Atz =

A7FE 2o A= 7L A HH(National Research Foundation
[NRF])o] =9 A4 Al NRF B Z-2A(NRF Fellowship) 5 ©f
&t A0S Algokal, FAATFZ 2 I3 (Competitive Research
Program)& 55 AH2]4] @St 22 913t oAl A A& A&st

I 9t} BHo)=m Fofox= =g olehd 9]¢ 3] (National Medi-
cal Research Council)7} A%HA] YA (Transition Award) 52 &3
AL 3 7] AY AA] 59 A4S A YeHR5). AR 4
< G4 Ee B W9 HARHY 5 F Fd 84 olyl9] AFAE
oz sk, o 5|7l AR|et FolE xakeh 283 XY
< Algeteh B3 sk & A7) Ahol A= AlEd, 134, W
Al XA A early-career researchers)2]
AFFA A, IENT, A S AYstL Sloh 8 713l

A7t e fsta 7HS ofsK(National University of Singapore,
AT S wS(re-
search-intensive education)2 7}%stY, =4 F-5d5(interna-
tional collaborative research)®} sh&u Fo| &= =4 0 2 Zojstal

s

Alice Lee Centre for Nursing Studies)2

4) tjet

tjuk-e Zdjvtdjst(National Taiwan University), =& 4
55t (National Yang Ming Chiao Tung University), =%t
W7+ A7 (National Taipei University of Nursing and
Health Sciences) 5 F8 tjsto|A] 7t5 st A - dhA} 34 2935}
1 Qlth. o= ek thertt a9 T2 9 B9 (ol wa2
2 94 AR P SR AR FA &= A AlFStL )L
o} AFA Y AA SHojA, IR
Technology)= =t ATAECNA A<} a2 A Ystal 3
o E3] Fd ATAHyoung researchers)Z I3+ W= mE Y
S 295t ot E3t ks (Taiwan Scholarship) A=E 5
off 3] fegelAE AT & Y 71315 AlFskaL UTH?25,26]. o
T2 dA 1151 SPROUT Z 2 E(Higher Education
SPROUT Project)E 34 Zo|H, o|l= 24| AAY 7ol= B30
219 9 94 AT PNV 9T B L 84 A7
(translational and innovative research)S %41 0 & JLAJ=]o] 9t}
ol&d, ofrlolzts kAL 5(Asian Nursing Scholars Association)
5 =A shedAete] g8 Bof 1tash Ae] A4 HEfA
£ 73eta lom, s, A7, 55 W7o, g, YA F FHa
107]= cfetate] AE A0l AHBAE v o= hddt shanFrt
olol )3 e

(Ministry of Science and

o
08

) &=
9] &7+5 ek (Royal College of Nursing [RCN)S 715
= AEst] 9l AR @ AASA 2R E Q] AHFS 7
2 Ot AT A 7155 AlgstaL 01‘3} RCNZ A+
& Al(research and innovation)2 53] 7S A4S 7|48k A}
5, o1& Y8 AFEY, ATAF 2E 7]Q(fundmg opportuni-
ties), A+ &
opment),
A A4 &
events), 75 91&]
£ AlBots 2221 A= E3F(online resource platform)S &
%3 %O]DH ]
3k 2= A" 7ks AZHDigital Nursing Strategy)~
s *VF A AEE Hop A&ska aabA o g HJIskal &

T 4 A=E A EH(digital tools)E A 5202 =I5kl QL

(Lo
lo g, of

XE

|

A 2 8 i (research training and career devel-
PAFAT 715 AF A Y(clinical research nurse support),
5 (strategic research alliances), A7+ Y AKresearch

HZ(nursing workforce standards) 5f gt 3
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tute of Nursing Research [NINR]), t]= Z¥EA] oA E|(Centers
for Disease Control and Prevention), u]= HA9|g A+ 9 2 7]
“H(Agency for Healthcare Research and Quality) 5°] 312w, o}
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5] NINRZ et 3} upALe: AERte] A= 7Jofet 48 g
S A|¥st7] 9l Graduate Partnerships Program, Intramural
Research Training Award, Postdoctoral Fellowships, Summer
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T AR

HE7F 2202 & v $Y15 5] (Oncology Nursing Soci-
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l. AIMS & SCOPE

JKAN provides a forum for original research and scholarship on
nursing practice, health care delivery, management, workforce,
policy, and research methods relevant to nursing, midwifery, and
other health-related professions around the world. This journal
aims to promote the development and dissemination of knowl-
edge in all spheres of nursing and support evidence-based nursing
policies. JKAN welcomes studies that seek to evaluate and under-
stand complex healthcare interventions and health policies and
that employ rigorous designs and methods appropriate for the re-
search question related to the nursing discipline. This journal
covers all the areas of nursing science. The journal also seeks to
improve the quality of its research by publishing methodological
papers introducing or elaborating on analytical techniques, mea-
sures, and research methods.

JKAN has published original peer-reviewed articles of interest
to researchers since 1970, making it the longest-standing reposi-
tory of nursing scholarships in Korea. The types of publications
are research papers that report research findings, reviews, discus-
sion papers, and editorials that are of interest to the international
readership of practitioners, educators, administrators, and re-
searchers in all areas of nursing, as well as letters to the Editor.
The International Organization for Standardization’s abbreviated
title is ] Korean Acad Nurs.

https://www.jkan.or.kr

Last Updated: November 11, 2024

The journal is published four times a year (Feb. 28, May 31,
Aug. 31, and Nov. 30). The journal is open access, and articles are
freely available online to read, download, and share immediately
upon publication. JKAN endorses the Equator Network (http://
www.equator-network.org), an international initiative that seeks
to improve the reliability and value of research literature in
healthcare by promoting the transparent and accurate reporting
of studies. We ask our authors to use appropriate reporting guide-

lines to ensure their excellence in scientific reporting.
[l. RESEARCH & PUBLICATION ETHICS

1. Research Ethics

The policies on research and publication ethics of the journal fol-
low the guidelines set by the Korean Association of Medical Jour-
nal Editors, the Committee on Publication Ethics (COPE, http://
publicationethics.org/), the Ministry of Education, and the Na-
tional Research Foundation of Korea with respect to the settle-
ment of any misconduct.

All manuscripts should be prepared in strict accordance with
the research and publication ethics guidelines recommended by
the Council of Science Editors (CSE, http://www.councilscience-
editors.org/), the International Committee of Medical Journal
Editors (ICMJE, http://www.icmje.org/), and the Korean Associa-
tion of Medical Journal Editors (KAM]JE, http://www.kamje.
or.kr/).

The author(s) must be able to state that research involving hu-
mans or animals has been approved by the responsible IRB and
conducted in accordance with accepted national and internation-
al standards. JKAN will follow the guidelines set by the Commit-
tee on Publication Ethics (COPE, http://publicationethics.org/) to
resolve any misconduct. All studies involving human subjects or
data must be reviewed and approved by a responsible research
ethics committee or institutional review board (IRB). Please refer
to the principles of the Declaration of Helsinki (https://www.
wma.net/policies-post/wma-declaration-ofhelsinki-ethical-prin-
ciples-for-medical-research-involving-humansubjects/) for all in-
vestigations involving human subjects and materials. For human
studies, including case reports, the author(s) must state whether

informed consent was obtained from the study participants. The
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editor of the journal may request the submission of copies of in-
formed consent received from human subjects in clinical studies,
or IRB approval documents. Animal experiments should also be
reviewed by an appropriate committee (e.g., the Institutional Ani-
mal Care and Use Committee) for the care and use of animals. If
the study is exempted from such approval, the basis of such an

exemption and the regulatory framework should be described.

Submission Declaration: When submitting a manuscript, authors
should include a letter informing the editor of any potential over-
lap with other previously published materials or materials being
evaluated for publication and should also state how the manuscript
submitted to JKAN differs substantially from previously published
paper(s). If all or part of your patient population has been previ-
ously reported, this should be mentioned in the Methods section,
along with citations to the appropriate reference(s).

Permissions: The authors obtain permission from copyright own-
ers to use measurement tools for their studies. Permission to re-
produce previously published material must also be obtained in
writing from the copyright holder (usually the publisher) and ac-

knowledged in the manuscript.
2. Conflict of Interest

The corresponding author of an article is asked to inform the Edi-
tor of the authors’ potential conflicts of interest that may have in-
fluenced the research or interpretation of data. Potential conflicts
of interest should be disclosed on the title page and at the end of
the main text, even if the authors are confident that their respec-
tive judgments have not been influenced when preparing the
manuscript. Such conflicts may include financial support or pri-
vate connections with pharmaceutical companies, political pres-
sure from special interest groups, or academic problems. To ad-
dress potential conflicts of interest, the disclosure form should be
the same as the ICMJE Uniform Disclosure Form (http://www.ic-
mje.org/coi_disclosure.pdf). The Editor decides whether the in-
formation provided regarding conflicts of interest should be in-
cluded in the published paper. All sources of funding for a study
should be explicitly stated. JKAN asks the referees to inform the
editor of any conflicts of interest before reviewing a particular
manuscript. Editors who make final decisions regarding manu-
scripts should recuse themselves from making editorial decisions
if they have relationships or activities that pose potential conflicts
with the articles under consideration. Additionally, other editorial

members who participate in editorial decisions must provide edi-

tors with a current description of their relationships and activities
(as they might relate to editorial judgments) and recuse them-
selves from any decisions in which an interest that poses a poten-
tial conflict exists. The editorial staff must not use the information

obtained by working on manuscripts for private gain.
3. Authorship

JKAN follows the recommendations for authorship set out by the
ICMJE (https://www.icmje.org/icmje-recommendations.pdf).

Authorship credit should be based on the following: 1) sub-
stantial contributions to the conception or design of the work, or
to the acquisition, analysis, or interpretation of data for the work;
2) drafting the work or reviewing it critically for important intel-
lectual content; 3) final approval of the version to be published;
and 4) agreement to be accountable for all aspects of the work to
ensure that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved.

Any designated author should meet all four criteria for author-
ship, and anyone who meets all four criteria should be identified
as an author. The authors have confidence in the integrity of the
contributions of their coauthors. All other contributors not listed
as authors should be mentioned in the Acknowledgements sec-
tion. When a master’s thesis or doctoral dissertation is submitted
for publication, the first author should be awarded the degree and
declare that the content is from the thesis or dissertation.

If there are two or more authors, the corresponding author
should be designated. The corresponding author has the primary
responsibility for addressing all issues with the editor and reader-
ship. Any comment by the corresponding author is regarded as
the opinion of all co-authors. The corresponding author should
confirm that all appropriate persons are listed as authors of the
manuscript, and all coauthors should approve the final version to
be published.

When a large, multicenter group conducts a study, the group
should identify individuals who accept direct responsibility for
the manuscript. When submitting a manuscript authored by a
group, the corresponding author should indicate the preferred ci-
tation and identify all individual authors, as well as the group
name. The journals generally list other members of the group that
are not included as authors in the acknowledgments section. The
acquisition of funding, data collection, or general supervision of
the research group alone does not constitute authorship.

These criteria are intended to maintain the status of authorship
for those who deserve credit and take responsibility for the work.

The authors are expected to carefully consider the list and order

https://www.jkan.or.kr
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of authors before submitting their manuscript and to provide a
definitive list of authors at the time of the original submission. At
the time of submission, all authors, including the order and lists
of their names, must be confirmed. When submitting an article,
all authors are requested to list the ORCID, which can be ob-
tained from https://orcid.org.

Any addition, deletion, or rearrangement of author names in
the authorship list should be made prior to the acceptance of the
manuscript and only if approved by the editor. To request such a
change, the editor must receive the following from the corre-
sponding author: (a) the reason(s) for the change in the author
list and (b) written confirmation (e-mail, letter) from all authors
that they agree with any addition, removal, or rearrangement. In
the case of the addition or removal of authors, there is a require-
ment for confirmation from the author being added or removed.
Only in exceptional circumstances will the editor consider add-
ing, deleting, or rearranging authors after the manuscript has
been accepted. If the editor considers this request, publication of
the manuscript will be suspended. If the manuscript has been
published online, any request approved by the editor will result in

a corrigendum.
4. Artificial Intelligence (Al)-assisted technologies

At submission, authors are required to disclose whether they uti-
lized artificial intelligence (AI)-assisted technologies, such as
Large Language Models (LLMs), chatbots, or image creators, in
the preparation of their manuscript. Authors must detail how
these Al-support technologies were used in both the cover letter
and the appropriate section of the submitted manuscript. For in-
stance, if Al was used for writing assistance, this should be de-
scribed in the acknowledgments section. If AT was used for data
collection, analysis, or figure generation, authors should describe
this use in the methods section. Chatbots (such as ChatGPT)
should not be listed as authors because they cannot be responsible
for the accuracy, integrity, and originality of the work—responsi-
bilities required for authorship. Therefore, authors are responsible
for any submitted materials that involve the use of Alassisted
technologies. Authors should thoroughly review and edit any
Al-generated output, as it may appear authoritative but could be
incorrect, incomplete, or biased. Additionally, authors must en-
sure appropriate attribution of all quoted material, including full
citations, and must not list AT or Al-assisted technologies as an

author or co-author, nor cite Al as an author.
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5. Redundant Publication and Plagiarism

Redundant publication (duplication) is defined as “reporting
(publishing or attempting to publish) substantially the same work
more than once, without attribution of the original source(s).”
Characteristics of reports that are substantially similar include the
following: (a) “At least one of the authors must be common to all
reports (if there are no common authors, it is more likely plagia-
rism than redundant publication);” (b) “The subjects or study
populations are the same or overlapped;” (c) “The methodology
is typically identical or nearly so;” (d) “The results and their inter-
pretation generally vary little, if at all.”

The authors should not submit the same research to more than
one journal and should not publish the manuscript in different
languages. If the authors wish to pursue secondary publication of
the manuscript in another language, they should obtain approval
from the editors-inchief of both related journals. The editorial
board determines the nature and degree of duplicate publications
or submissions of the manuscript.

Plagiarism refers to the appropriation of another person’s ideas,
research processes, results, or texts. This included using previous-
ly published material or any other author without citing a refer-
ence. The authors are required to submit original manuscripts
and confirm that they have cited or quoted others’ ideas and texts

appropriately and accurately.

6. Process for Managing Publication Malpractice

When reviewers or readers suspect publication malpractice, such
as fabrication, falsification, salami slicing, plagiarism, or simulta-
neous/ duplicate publication, inappropriate changes in author-
ship, an undisclosed conflict of interest, ethical problems with a
submitted manuscript, a reviewer who has appropriated an au-
thor’s idea or data, complaints against editors, and so on, the pro-
cess of resolution will be initiated following the flowchart provid-
ed by the Committee on Publication Ethics (COPE, http://publi-
cationethics.org/resources/flowcharts). The ethics committee will
discuss and adjudicate cases of suspected publication malpractice,

as well as complaints and appeals to editors.

[Il. MANUSCRIPT SUBMISSION

1. Online Submission

Manuscripts should be submitted electronically via the submis-
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sion system of this journal (https://submit.jkan.or.kr/submission/
Login.html). The first and corresponding authors should be
members of the KSNS, with the exception of non-Korean au-
thors.

All correspondence, including notifications of the editor’s deci-
sions and requests for revisions, will be processed using this sys-
tem. For any questions regarding the use of the online submission
system, please contact the publication director of the KSNS via
phone, e-mail (tel: +82-2-567-2590; e-mail: kaneditor@kan.or kr).

2. Types of Publication and Word Limits

JKAN publishes original research, reviews, and discussion papers.
The length of the manuscript varied according to the manuscript
type. The word limit excludes the title page, abstract, references,
tables, figures, and any supplemental digital content). All pages
should be numbered consecutively. Please see the word limits be-
low for each manuscript type.

Research Papers: up to 6,000 words

JKAN publishes original research that matches the aims and
scope of the journal. These include full papers that report original
research. These are reports of the empirical findings from the
highest-quality basic and clinical research studies within the scope
of JKAN’s focus. Findings from studies utilizing diverse ap-
proaches are relevant, including qualitative methods; measure-
ments, including the development and evaluation of instrumen-
tation; observational, quasi-experimental, and experimental stud-
ies; e-science, information-based studies; and mixed-method de-
signs. Research papers should adhere to recognized standards.
Analyses according to sex are recommended. Instrument devel-
opment or validation papers are only considered if accompanied
by a copy of the full instrument included as a supplementary file
at the submission stage, so they can be published online as an ap-
pendix if accepted.

Reviews and Discussion Papers: up to 6,000 words

These include critical presentations on topics of interest and rele-
vance to nursing theory, practice, and education. The body of a
review article should be a comprehensive, scholarly, evi-
dence-based review of the literature, accompanied by a critical
analysis leading to reasonable conclusions. We publish systematic
(addressing focused research questions) and broader literature re-
views (scoping reviews). We also publish discussion papers,
which are scholarly articles of a debating or discursive nature. In

all cases, there must be engagement with and a critical analysis of

a substantive body of research or other scholarship. Systematic

reviews should adhere to recognized standards of reporting.

Editorials: up to 1,000 words. No Abstracts required.

These include comments by organizations or individuals on top-
ics of current interest and invitations. Authors with ideas for edi-
torials that address issues of substantive concern in the discipline,
particularly those of a controversial nature or directly linked to
current/forthcoming content in the journal, should contact the

manager.

Letters to the Editor: up to 1,000 words. No Abstracts required.

These included responses to previous articles and editorials. De-
signed to stimulate academic debate and discussion, the editor in-
vites readers to submit letters that refer to and comment on recent
journal content, introduce new comments and discussions of
clear and direct relevance to the journal’s aims and scope, or
briefly report data or research findings that may not warrant a full

paper.

IV. MANUSCRIPT PREPARATION AND FORMAT
1. General Guidelines

Manuscripts should be written in either Korean or English. Man-
uscripts must be prepared according to the National Library of
Medicine’s (NLM) Style Guide for Authors, Editors, and Publish-
ers (http://www.nlm.nih.gov/citingmedicine). If there are any dis-
crepancies between the JKAN Guidelines and the NLM Manual,
the former should take precedence.

The authors will be required to complete the Manuscript
Checklist during the submission process to ensure that the basic
requirements of the manuscript submission are met, including
details of the roles of funding sources and conflicts of interest.
The Manuscript Checklist is designed to be a self-assessment
checklist to assist the authors in preparing their manuscripts. A
completed form must be submitted to show that you have includ-

ed all the necessary parts of your submission.
2. Research Reporting Guidelines

Reporting guidelines endorsed by the journal are listed below:

http://www.equator-network.org

Observational cohort, case-control, and cross-sectional studies

Strengthening the Reporting of Observational Studies in Epide-
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miology (STROBE)

Meta-analysis of Observational Studies in Epidemiology (MOOSE)
Qualitative studies

Consolidated Criteria for Reporting Qualitative Research (COREQ)
Standards for Reporting Qualitative Research (SRQR)
Quasi-experimental/ non-randomized trials

Transparent Reporting of Evaluations with Non-randomized De-
signs (TREND)

Randomized (and quasi randomized) controlled trials
Consolidated Standards of Reporting Trials (CONSORT)

Study of Diagnostic accuracy/assessment scale

Standards for the Reporting of Diagnostic Accuracy Studies (STARD)
Systematic Review and meta-analysis

Preferred Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA)

Meta-analysis of Observational Studies in Epidemiology (MOOSE)
Quality improvement studies

Standards for Quality Improvement Reporting Excellence (SQUIRE)

3. Manuscript Components

The composition of the manuscript should be as follows: Title
Page, Abstract and Keywords, Main Text, References, Tables
and Figures, and Appendices. Each section begins on a new page.
To ensure a blind review, the main body of the paper (including
references, tables, and figures) should not include any identifying

information, such as the authors’ names or affiliations.

Title Page

The following should be included on the title page: (1) title of the
article; (2) running head; (3) author names and affiliations (de-
partment, location, and ORCID); (4) corresponding author’s
name and complete address, including e-mail, phone number,
ORCID, and fax number; and (5) any acknowledgments, credits,
or disclaimers, including funding sources and conflicts of interest
(to register on ORCID, visit https://orcid.org) and data-sharing

statements.

Abstract and Keywords

The following should be included on the title page: (1) title of the
article; (2) running head; (3) author names and affiliations (de-
partment, location, and ORCID); (4) corresponding author’s
name and complete address, including e-mail, phone number,
ORCID, and fax number; and (5) any acknowledgments, credits,
or disclaimers, including funding sources and conflicts of interest

(to register on ORCID, visit https://orcid.org) and data-sharing
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statements.

Main Text

For most papers, the following basic structure is used: Introduc-
tion, Methods, Results, Discussion, and Conclusion. Articles may
require subheadings within certain sections to clarify their con-

tent.

Introduction: A brief background, references to the most perti-
nent papers that are sufficiently general to inform readers, and
relevant findings from others should be included. It is recom-
mended that the introduction include a “general and specific
background,” “debating issues,” and the “specific purpose of this
study.”

Methods: Describes the study design, setting, and samples, mea-
surements/ instruments, data collection/procedure, ethical con-
siderations, and data analysis used. However, this instrument can
be omitted if it is qualitative. When designing biomedical re-
search, gender variables must be considered. If not applicable,
please state the reason. In the section on ethical considerations,
the author states that the study protocol was approved by the in-
stitutional review board (IRB No. ##-##-###). Please provide the
initials of institutional names at the time of submission for peer
review.

Results: Describes the main results logically using text, tables, and
figures in a concise paragraph. This is the most descriptive sec-
tion.

Discussion: Discussion should be based only on the reported re-
sults. The data should be interpreted concisely without repeating
the materials presented in the results. Discussions on advances in
nursing practice, nursing knowledge development, and their im-
plications for nursing are strongly recommended.

Conclusion: State the conclusions and recommendations for fur-
ther study. Do not summarize the study results.

References

In-text Citation

Citation of references within the text should follow Citing Medi-
cine: The NLM Style Guide for Authors, Editors, and Publishers
2nd edition (http://www.nlm.nih.gov/citingmedicine). References
should be numbered serially in the order of appearance in the
text, with numbers in brackets [ ]. When multiple references are
cited together, use commas to indicate a series of non-inclusive
numbers (e.g., [1], [2,3], [4-6], or [7-9,13]). If a reference is cited
more than once, use the original reference number. If there are

one or two authors, include the last name of each. If there are
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three or more authors, include only the last name of the first au-
thor followed by “et al.” (e.g., Beck [3], Jo and Kim [7], Cox et al.
(11]).

Reference lists

References should be listed on a separate sheet at the end of the
paper in the order of citation. The authors are responsible for the
accuracy and completeness of the references and the correct text
citations. The number of references should be 50 or fewer for a
regular article, except for a manuscript on meta-analyses, system-
atic reviews, or structural equation models that have no limit on

references.

Tables and Figures

Tables and figures should be self-contained and complement the
information contained in the text without duplication. Tables and
figures should be numbered consecutively using Arabic numerals.
Each table and figure has been placed on a separate page. There
should be no more than five tables and figures in total. More ta-
bles or figures are provided in the supplementary material. The ti-
tle of the table should be placed above it, and should begin with a
capital letter for the first word only, and all other words should be
in lowercase (Table 1. Overall responses to question types). The
title of the figure should be placed below it, with the first letter of
the figure title capitalized (for example, Figure 1. Scatter plot of
study variables between cancer survivors and their spouses).
When two or more figures exist for the same number, an alpha-
betically sequential letter should be placed after the Arabic num-
ber (Figure 1A, B).

Abbreviations can be used in table and figures but must be de-
fined in a footnote, even if they have already been defined in the
text. Abbreviations should be listed in alphabetical order; do not
include the word “and” before the last abbreviation (e.g., HR,
heart rate; T, temperature). Descriptive footnotes are indicated
with superscript lowercase letters in alphabetical order (a-z) listed
at the bottom of the table or figure (e.g., "By Fisher’s exact test).

When reporting decimal numbers, the significance level should
be rounded off to three decimal places; means, standard devia-
tions, and a test statistic to two decimal places (e.g., p = .002,
23.98+3.47); percentages and mean age to one decimal place (e.g.,
45.7%, 37.2 years old). Only if the number (such as t or F statis-
tics) is more than 1, 0 should be placed in front of the decimal
point. However, if the statistic cannot exceed 1, such as r or R?, 0
should be omitted before the decimal point (e.g., t = 0.26, F =
0.92, r = .14, R* = .61). When reporting p-values, which refer to
significance probability, footnotes should not be used, but actual

Vi

p-values should be provided. If the p-values are .000 and 1.000,
they should be indicated as p < .001 and p > .999, respectively. If
p-values have to be reported using footnotes, * and ** should be
used (e.g., * p <.05,** p<.01).

Appendices
The authors should submit an appendix showing the final mea-
surement developed in the instrument development study and a

list of reviewed articles in systematic reviews or meta-analyses.

*Supplementary material: This supplementary material can sup-
port and enhance scientific research. The supplementary files of-
fer the author additional possibilities to publish supporting appli-
cations, highresolution images, background datasets, and sound
clips. Please note that such items are published online exactly as
they are submitted; there is no typesetting involved (supplemen-
tary data supplied as an Excel file or a PowerPoint slide will ap-
pear as such online). Please submit the materials together with the
article and provide a concise and descriptive caption for each file.
If you wish to make any changes to the supplementary data
during any stage of the process, please provide an updated file and
do not annotate any corrections in the previous version. Please
also make sure to switch off the “Track Changes” option in any
Microsoft Office files, as these will appear in the published sup-
plementary file(s).

4. Registration of a Clinical Trial

All clinical trials (as defined by the International Committee of
Medical Journal Editors) were registered in a publicly accessible
trial registry. For all other types of studies, including systematic
reviews, prospective registration is strongly encouraged. Where a
study has been registered, please cite the registration number in
both the abstract and body of the paper. The journal accepts reg-
istration in any of the primary registries that participate in the
World Health Organization International Clinical Trials Portal
(http://www.who.int/ictrp/en/), National Institutes of Health
ClinicalTrials.gov (http://www.clinicaltrials.gov/), International
Standard Randomized Controlled Trial Number Registry (www.
ISRCTN.org), and Clinical Research Information Service, Korea
Disease Control and Prevention Agency (KDCA) (https://cris.
hih.go.kr/cris/index jsp).

5. Research Data Sharing and Transparency

This journal encourages and enables you to share data that sup-
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ports your research publication, where appropriate, and to inter-
link the data with your published articles. Research data refers to
the results of observations or experiments that validate the re-
search findings. To facilitate reproducibility and data reuse, this
journal encourages you to share your software, codes, models, al-
gorithms, protocols, methods, and other useful materials related
to the project.

Data generated through the participation of subjects and the
public should be put to maximum use by the research communi-
ty and, whenever possible, translated to deliver patient benefits.
Data sharing benefits numerous research-related activities: repro-
ducing analyses, testing secondary hypotheses, developing and
evaluating novel statistical methods, teaching, aiding the design of
future trials and metaanalyses, and helping to prevent error,
fraud, and selective reporting.

To promote more transparent and reproducible research, we
asked the authors to submit a Data Availability Statement in the
manuscript to help them understand how they can access the
data, code, and other resources that support the research findings.

The following are examples of data-sharing statements:

o Example I: The data were obtained from the corresponding au-
thors.

o Example 2: The data can be obtained from the Supplementary
Material.

o Example 3: (In the case of healthcare big data) Data can be ob-

tained from _(the name of the)__repository source.

V. EDITORIAL AND PEER-REVIEW PROCESS
1. Submitted Manuscript

All contributions (including solicited articles) are critically re-
viewed by the editorial board members and/or reviewers. The de-
cision to publish a paper is based on an editorial assessment and
peer review.

Prereview: Initially, all papers are assessed by an editorial com-
mittee consisting of members of the editorial team. The primary
purpose is to decide whether to send a paper for peer review and
to make a rapid decision on those that are not put forward. Papers
that do not meet basic standards or are unlikely to be published
irrespective of a positive peer review, for example, because their
novel contribution is insufficient or the relevance to the discipline
is unclear, may be rejected at this point in order to avoid delays
for authors who may wish to seek publication elsewhere.

Review: Manuscripts going forward to the review process are re-
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viewed by members of an expert panel. All such papers will un-
dergo a double-blind peer review by more than two reviewers and
the Editor. The Editorial Board reserves the right to refuse any
material for publication. The Editor-in-Chief reserves the right to
make the final decision regarding acceptance. Authors will receive
reviewer comments. If the manuscript is subject to publication,
the author will be asked to respond to reviewer comments within
two weeks.

2. Revised Manuscript

When preparing the revised version of the manuscript, you
should carefully follow the instructions provided in the Editor’s
letter. Please submit a clean copy of your manuscript and an an-
notated copy describing the changes you have made. Failure to do
so will delay the review of your revisions. If references, tables, or
figures are moved, added, or deleted during the revision process,
renumber them to reflect such changes so that all tables, referenc-
es, and figures are cited in numeric order. The annotated copy
should have changes highlighted (either by using the “Track
Changes” function in MS Word or by highlighting or underlining

the text) with notes in the text referring to the editor or reviewer

query.
3. Accepted Manuscript

Galley Proof: JKAN provides the corresponding author with gal-
ley proofs for correction. Corresponding authors will receive elec-
tronic page proofs to check copy-edited and typeset articles before
publication. The corrections should be maintained at a minimum.
The Editor retains the prerogative to question minor stylistic and
major alterations that may affect the paper’s scientific content.
Any errors identified after publication are the responsibility of the
author(s). We urge our authors to carefully proofread the accept-
ed manuscript. The corresponding author may be contacted by
the Editorial Office, depending on the nature of the correction in
the proof.

Article Processing Charge: Authors whose manuscript is accepted
for publication in JKAN will be charged a publication fee (USD
1,500). Publication fees do not influence editorial decision-mak-

ing.

Copyright: All authors of accepted manuscripts must sign a copy

of the journal’s “Transfer of Copyright Agreement” form and
submit it by e-mail (kaneditor@kan.or.kr). Articles are published
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Reference Examples in Reference Lists

Journals

Journal titles should be abbreviated in the style used in NLM Catalog. If a DOI (Digital Object Identifier) has been assigned to the article that au-
thors are using, authors should include this after the page numbers for the article. References should be listed according to the examples below.
For citations from other sources, refer to the NLM Style Guide for Authors, Editors, and Publishers 2nd edition (2007) (http://www.nlm.nih.gov/
citingmedicine).

Journals with six or fewer authors list all authors
Chen H, Nakatani H, Liu T, Zhao H, Xie D. The core knowledge and skills of nursing competency regarding mealtime assistance for hemiplegic
patients in China. Asian Nurs Res. 2020;14(2):129-135. https://doi.org/10.1016/j.anr.2020.04.005

Journals with more than six authors list the first six followed by et al.
Kim JI, Suh EE, Song JE, Im Y, Park JH, Yu S, et al. Development of caring as a human science: 50 years of history of the Korean Society of Nurs-
ing Science. ] Korean Acad Nurs. 2020;50(3):313-332. https://doi.org/10.4040/jkan.20142

Online ahead of print (Epub)
Lin FF, Peet ], Murray L, Yin H, Ramanan M, Jacobs K, et al. Contextual factors influencing intensive care patients' discharge processes: a multi-
centre prospective observational study. J Clin Nurs. 2024 Oct 24 [Epub]. https://doi.org/10.1111/jocn.17515

Newspaper articles

Turner A. Parkinson’s drug a flife-changer’ for former nurse. BBC News. 2024 Oct 28.

Shin JH. IV drips: a quick energy shot for overworked Koreans. The Korea Herald [Internet]. 2024 Jun 15 [cited 2024 Oct 10]. Available from:
https://www.koreaherald.com/view.php?ud=20240613050778 KACE_SEARCH=1

Books
Entire book
DeVellis RF. Scale development: theory and applications. 4th ed. Sage Publications; 2016. 280 p.

Entire book on the internet
Peterson K. Guide to life science careers [Internet]. NPG Education; ¢2014 [cited 2024 Jul 2]. Available from: https://www.nature.com/scitable/
ebooks/guide-to-lifescience-careers-14053951/

Chapter in an edited book

Kone BC. Metabolic basis of solute transport. In: Brenner BM, Rector FC, editors. Brenner and Rector’s the kidney. 8th ed. Saunders Elsevier;
€2008. p. 130-55.

Clinical and Laboratory Standards Institute (CLSI). Enterobacteriaceae. In: CLSI, editor. Performance standards for antimicrobial susceptibility
testing. 27th ed. CLSI; 2017. p. 32-39.

Book with author(s) and translator(s)
Cromar KC, Moebius C. Medical-surgical nursing made incredibly easy. 4th ed. Lee SH, Shin MK, Um JY, Kim AL, Kim HJ, Park JH, et al,
translators. Academya; 2017. 992 p.

Scientific and Technical Reports
Kwon JH. A Study on the current status of infertility counseling and the development of infertility counseling delivery system. Ministry of Health
and Welfare; 2016. Report No.: 11-1352000-001853-01.

Entire Dissertations and Theses

It’s recommended not to cite dissertation or theses, if it’s necessary it can be cited less than three.

Zhao J]. Design of a 3D virtual learning environment for acquisition of cultural competence in nursing education: experience of nursing and oth-
er health care students, instructors, and instructional designers [dissertation]. Vancouver: University of British Columbia; 2019.

Conferences

Salehi E, Yousefi H, Rashidi H, Ghanaatti H. Automatic diagnosis of disc herniation in two-dimensional MR images with combination of distinct
features using machine learning methods. Proceedings of the 2019 Scientific Meeting on Electrical-Electronics & Biomedical Engineering and
Computer Science (EBBT); 2019 Apr 24-26; Istanbul, Turkey. IEEE; 2019. https://doi.org/10.1109/EBBT.2019.8742052

Web
World Health Organization (WHO). Process of translation and adaptation of instruments [Internet]. WHO; 2020 [cited 2024 Jun 29]. Available
from: http://www.who.int/substance_abuse/research_tools/translation/en/
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Checklist

JKA

Journal of Korean Academy of

To proceed with the submission, you need to check the following. Manuscripts that do not meet the guidelines mentioned below will be
immediately returned to the author.

General Guideline
O Manuscript must be written according to the research and publication ethics of JKAN
O First and corresponding authors must be the members of Korean Society of Nursing Science.

Manuscript Preparation

General

O Double-spaced typing with 10-point type in Korean and double-spaced typing with 12-point type in English.

O Organize the manuscript in the following order: title page, abstract and keywords, introduction, methods, results, discussion,
conclusion, conflict of interest, references, and tables and figures.

O Pages should be numbered consecutively.

O Length of manuscript in English is limited to 6,000 words for text only, and limited to 15 pages for text only in Korean.

Abstract and keywords
O Abstract of up to 250 words should include purpose, methods, results, and conclusion.
O Keywords must be MeSH terms.

References

O References listed in a proper format.

O Check that all references included in the references list are cited in the text and vice versa.
O Number of references should be 50 or less except for SR.

O Reference list should start on a new page.

O Full name of Journal should be written in the reference list.

Tables and Figures

O Tables and figures should be written in English.

O All table and figure numbers should be mentioned in the text.

O Each table and figure should be placed on a separate page.

O Total number of table and figure should be five or less.

O All units of measurements and concentrations should be designated.

O Abbreviations should be defined in a legend at the bottom of the table or figure.

Research and Publication Ethics
O Obtained approval from institution ethics review committee and institution and IRB No. is clearly given in the section of text.

O Information on Master's thesis or Doctoral dissertation is demonstrated.

Author Contribution

O Declaration on conflicts of interests (Reviewers, Financial interests, intellectual property-patents & copyrights, etc.).

Data sharing statements
O Declare that all these things are confirmed
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