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Effectiveness of non-pharmacological
interventions to reduce internalized
stigma in people with severe mental
illness: a systematic review and meta-
analysis

Soyoung Kim', Sun Hyoung Bae?, Myung-Sun Hyun?

'College of Nursing, Ajou University, Suwon, Korea
College of Nursing- Research Institute of Nursing Science, Ajou University, Suwon, Korea

Purpose: This study systematically reviewed and analyzed the effects of non-pharmacological interven-
tions on internalized stigma among people with severe mental illness.

Methods: A systematic review and meta-analysis were conducted following the Cochrane Interven-
tion Research Systematic Review Manual and Preferred Reporting Items for Systematic Review and
Meta-Analysis guidelines. This study targeted people with severe mental iliness as the population, in-
terventions aimed at reducing internalized stigma, comparisons with control groups, and internalized
stigma as the outcome. A literature search was performed across multiple databases, including PubMed,
EMBASE, the Cochrane Library, CINAHL, PsycArticles, RISS, KMbase, and KoreaMed. The risk of bias was
evaluated using the Cochrane Risk of Bias 2.0 tool. Effect sizes were computed using Hedges's g, and
subgroup analyses were conducted with Comprehensive Meta-Analysis software version 4.0.

Results: Of 2,388 papers, 15 were included in the meta-analysis. The overall effect size (Hedges's g) of
the intervention was -0.60 (95% confidence interval, -1.01 to -0.19), indicating a statistically signifi-
cant reduction in internalized stigma (Z=-2.88, p=.004). Subgroup analyses revealed that the interven-
tion type (p=.008) and session length (p=.011) were significant moderators influencing the effectiveness
of the interventions.

Conclusion: Tailoring interventions by considering variables such as the intervention type and session
length could enhance the effectiveness of non-pharmacological interventions for reducing internalized
stigma among people with severe mental illness (PROSPERO: CRD42023418561).

Keywords: Discrimination, psychological; Mental disorders; Meta-analysis; Psychosocial intervention;
Randomized controlled trial
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H G99 A% 14H(87.5%)°] HIEH Y FS 08, 23H(12.5%)
o] HEY 4R S 2 griE|glon, owgt oA Y] ofge] 9
3 HIEY J99] H9 14H(87.5%)°] HIEY 9 Yoo 29
(12.5%)°] &Y I -2 2 Bri=|glct. SA4EAH Aol 250
2 QIgh HIEY JH9] AP 143(87.5%)°] HIEY ¥ o=,
2%(12.5%)°] HIEE ¥ & 02 griEglon, ST 57
oA o] H1EY JHO| F9 14H(87.5%)°] HIEH Y ¥ o2, 2
H(12.5%)°] HIEY I -2 2 Briwgly, A Axdte] B
I QI HEY 99 7§-°r 15H(93.8%)°] HEY I8 F& 2
2, 1H(6.2%)°] HEY 5 92 & B7h= drk(Figure 2A, B).
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= 1:H/k]—x]_ EH
FA] B4, vlEhA, AT Y] EAL The3t Zrk(Table 1),

[ Identification of studies via databases and registers ] [ Identification of studies via ]
Records identified from: Records removed before screening: Records identified from:
Databases (N=2,387) - Duplicate records removed (n=806) Citation searching (n=1)
- PubMed (n=504) - Records marked as ineligible by
5 - EMBASE (n=812) —> automation tools (h=803)
= - Cochrane (n=339) - Records removed for other reasons (n=3)
= - CINAHL (n=132)
< - PsycArticles (n=565)
=) - RISS (n=20)
- KMbase (n=2)
- KoreaMed (n=7)
- KISS (n=6)
Records excluded (n=1,459)
Records screened (n=1,581) —>| - Screening titles (n=1,337)
- Screening abstract (n=122)
A4
Records sought for retrieval (n=122) — Reports not retrieved (n=20)
=
<
v
o v v
&
Reports assessed for eligibility (n=102) — Reports excluded: Reports assessed for eligibility (n=1)
- Not relevant population (n=24)
- Not relevant intervention (n=16)
- Not relevant outcome (n=25)
- Not RCT (n=21)
- Not English & Korean (n=1)
v
5]
= - Studies included in review (n=16) _
e - Studies included in meta-analysis (n=15)

Figure 1. Flow diagram of the study selection process. CINAHL, Cumulative Index to Nursing and Allied Health Literature; EMBASE, Excerpta
Medica data BASE; KISS, Korean studies Information Service System; KMBASE, Korean Medical Database; KoreaMed, Korea Medical Database;
PubMed, Public Medical Literature Database; RISS, Research Information Sharing Service; RCT, randomized controlled trials.
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Figure 2. Risk of bias assessment of included randomized trials. (A)Risk of bias graph. (B) Risk of bias summary.
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Statistics for each study

Stud z Hedges" d 95 % Cl
udy name Hedges's . Lower Upper P cdgess g an °
SE Variance . . o
] limit  limit
Diaz-Mandado et al. [16] -0.27 027 007 -079 027 -098  .327
Drapalski et al. [18] 0.00 013 002 -025 025 000 >.999
Gaebel et al. [7] -0.04 009 001 -022 014 -044 659
Gonzalez-Dominguez et al. [6]  -0.56 023 005 -100 -0.12 -247  .013 -
Hasan & Alasmee [21] -3.55 019 004 -392 -3.17 -1845 <001 -
Huang et al. [44] -035 022 005 -077 007 -1.62  .105
Kumari et al. [14] -0.88 023 005 -134 -043 -3.80 <001 -
Li et al. [23] -0.16 010 001 -036 004 -152  .127
Pijnenborg et al. [42] -0.08 0.18 0.03 -0.43 028 -043 668
Pos et al. [24] -0.15 020 004 -054 024 -076  .448
Roosenschoon et al. [29] -0.26 0.15 0.02 -0.55 0.04 -1.71 .087
Russinova et al. [31] -0.71 029 008 -127 -015 -248 013 -
Tang et al. [15] -0.87 026 007 -138 -035 -331  .001 —-
Tang et al. [20] -0.90 030 009 -1.48 -032 -3.06  .002 -
Yanos et al. [22] -0.38 015 002 -0.68 -008 -248 013 3
Pooled -0.60 021 004 -101 -019 -288  .004 <>
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Figure 3. (A) Forest plots of the effects of internalized stigma interventions. (B) Funnel plot of standard error (SE) by effect size. CI, confidence interval.
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001)= 2

Wom BAZoz fostect 1o AEE

SFAE W AT

Hedges' g=-0.22
(95% CI, -0.42 to -0.03; p=.027)2 22 a377|E YER]oH,
=t EARCE RofstArt. 1y F A 1H9] an=r]9] o]
FITHQ=2.48, df=1, p=.115).

+ Hedges’
£ UE
A =9 E 2 A
St E3lofA= a3+37]7} Hedges' g=-1.37
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Table 2. Results of moderator analysis

Sub-analysis Between-group homogeneity
Moderators ; 3
Hedges' g (95% Cl) Z p Q af (@ p Q df (Q) p
Diagnosis 2.48 1 115

Schizophrenia 9 -0.81(-1.52to -0.10) -2.25 .025 274.07 <.001 97.08

Other severe mental illness 6 -0.22 (-0.42 to -0.03) -2.21 .027  10.55 .061 52.62
Intervention format 1.74 1 187

Group 11 -0.26 (-0.40 to -0.12) -3.61 <.001 20.28 10 .027 50.70

Individual or combined 4 -1.37(-3.03t00.28) -1.63 .103  169.93 3 <.001 98.23
Intervention type 9.59 2 .008

Single 2 -0.88(-1.22 to -0.54) -5.04 <.001 0.00 1 968 0.00

Integrated (two) 5 -0.24 (-0.47 to -0.01)  -2.05 .040 8.55 4 .074 53.19

Integrated (three) 8 -0.72(-1.45t00.02) -1.91 .056 285.33 7 <.001 97.55
Peer support 1.50 1 .220

Yes 5 -0.33 (-0.52 to -0.15) -3.59 <.001 BISH) 4 427 0.00

No 10 -0.71 (-1.29 to -0.14) -2.43 015 312.22 9 <001 97.12
Sessions 1.99 2 .370

<8 5 -0.58 (-0.97 to -0.20) -2.96  .003 16.28 4 .003 75.43

9-16 7 -072(-1.58t00.14) -1.65 .099 298.97 6 <.001 97.99

217 3 -032(-0.51t0-0.14) -3.37  .001 0.34 2 842 0.00
Duration (wk) 1.30 2 .270

<8 5 -0.58 (-0.96 to -0.20) -2.97 .003 12.75 4 .013 68.62

9-16 2 -025(-0.79t00.30) -0.89 372  4.64 1 .031 78.47

217 8 -0.69 (-1.37 to -0.02) -2.01 .044 292.08 7 <.001 97.60
Session length (min)” 11.24 3 0N

30 2 -0.88(-1.22 to -0.54) -5.04 <.001 0.00 1 968 0.00

60 4 -0.25(-0.43 to -0.07) -2.72 .006 2.09 3 .553 0.00

90 3 -0.23(-0.52t00.06) -1.53 126 5.09 2 .078 60.71

2120 4 -0.45(-0.81to -0.08) -2.39 .017 8.18 3 .042 63.34
Intervention setting 0.85 1 .357

Community center 6 -0.89(-1.98t00.21) -1.59 .13 262.55 5 <.001 98.10

Other intervention setting 9 -0.36(-0.57 to -0.15) -3.37 .001 27.88 8 <.001 71.31

CI, confidence interval; df, degrees of freedom.

“Not included two studies that did not present length per session.
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Purpose: This study examined the direct effects of fetal attachment, social support, and antepartum
depression on anxiety in pregnant women with high-risk pregnancy-related conditions and their hus-
bands. Furthermore, it aimed to explore the serial mediation effects of social support and antepartum
depression in the relationship between fetal attachment and anxiety.

Methods: A survey-based study was conducted among pregnant women diagnosed with high-risk
pregnancy conditions at 24-32 weeks and their husbands, recruited from a pregnant women's online
community between January 20, 2021 and July 20, 2022. Data were collected from 294 individuals (147
couples) using self-report questionnaires. Correlations between variables were analyzed using the IBM
SPSS software ver. 26.0 (IBM Corp.), and the mediation effects were assessed using the PROCESS macro,
model 6.

Results: In the maternal model, maternal-fetal attachment directly affected anxiety (p=.005), with an-
tepartum depression partially mediating this relationship (95% confidence interval [Cl], -0.26 to -0.01).
In the paternal model, paternal-fetal attachment had no direct effect on anxiety (p=.458). However,
social support and antepartum depression fully mediated the relationship between paternal-fetal at-
tachment and anxiety (95% Cl, -0.14 to -0.03).

Conclusion: The findings indicate that social support in the relationship between fetal attachment and
depression in high-risk pregnant women and their partners can have direct or indirect effects on the
negative emotions of high-risk pregnant couples. It is necessary to assess the level of anxiety in couples
experiencing high-risk pregnancies and provide comprehensive nursing interventions that address fetal
attachment, social support, and antepartum depression in order to reduce anxiety.

Keywords: Anxiety; Depression; High-risk; Maternal-fetal relations; Pregnancy; Social support

Introduction

In Korea, the age of marriage in 2021 is 33.7 years for men and 31.3 years for women, indicat-
ing that couples’ first marriage age is delayed, and their average age for childbirth is 33.5 years.
While the proportion of women under 35 has decreased by 17% from 2010 to 2020, the num-
ber of elderly pregnant women over age 35 increased by 16.9% [1,2]. In the case of elderly preg-
nant women, perinatal complications and mortality rates increase proportionate to age, and the
risk of premature birth increases, affecting the fetus’ well-being and life [3]. Furthermore, 20%
to 30% of all pregnancies are high-risk, and the number of pregnant women treated for high-
risk pregnancies has increased approximately five-fold over the past 10 years [4]. High-risk
pregnancy is an obstetric condition with negative risk factors for birth outcomes that pose actu-
al and potential risks to the health or well-being of the mother and fetus [5].

Perceptions of high-risk pregnancy may differ between women and men, but couples may
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experience a variety of emotional burdens and anxiety during a
high-risk pregnancy [6]. Anxiety in high-risk pregnant women
contributes to impaired fetal development and is a risk factor for
increased physical distress and preterm birth [7]. The more severe
the high-risk pregnancy complications or the poorer the fetal
health, the more difficulty hospitalized high-risk pregnant women
experience in maintaining close relationships with their spouse
and family [8], and have anxiety levels that are twice as high as
low-risk pregnant women [9]. Further, pregnant women with ges-
tational diabetes and their spouses had higher rates of anxiety, or
32.4% and 36.6%, respectively [10]. It is expected that these wom-
en may experience high levels of anxiety due to the burden of
healthcare, as they are more medically involved with frequent di-
agnostic testing and monitoring than low-risk pregnant women
[8,11]. Correspondingly, previous studies have identified several
key factors associated with anxiety among high-risk pregnant
women. These factors include fetal attachment, social support,
maternal depression, and spousal depression [7,12,13].

Consolidated research findings from attachment theory per-
spectives suggest that parents developing an emotional bond with
their fetus during pregnancy can reduce the uncertainty, stress,
depression, and anxiety associated with high-risk pregnancies and
positively influence parental health behaviors and the adjustment
to parenthood [14]. Maintaining a high-quality attachment to the
fetus also has important implications for the couple’s ability to ful-
fill their parental role during pregnancy, contributing to the new-
born’s development after birth [15]. Low parental fetal attachment
during pregnancy may jeopardize the child’s emotional stability
through childhood and may lead to poor interpersonal relation-
ships [14]. This study developed a conceptual framework based
on the attachment theory by psychologist John Bowlby [16,17]
and a comprehensive literature review to create a hypothetical
model (Appendix 1).

High-risk pregnant women may perceive pregnancy as a crisis
in which they may face unexpected and uncertain circumstances,
leading to lower fetal attachment, higher anxiety, and antepartum
depression [18]. As negative fetal attachment is associated with
postpartum depression, it is important to support parent-fetal at-
tachment and mental health during pregnancy [14,19]. Husbands
of pregnant women diagnosed with high-risk pregnancies also ex-
perience fear and grief due to the emotional burden of the diag-
nosis and limited coping mechanisms; this may lead them to per-
ceive the high-risk pregnancy as an act of negligence on the part
of the mother or to view the pregnancy and birth process as un-
certain, making it difficult for them to develop fetal attachments
and transition to parenthood [6,20].
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For these high-risk pregnant women, social support can be a
factor in mitigating pregnancy and labor crises. Emotional, mate-
rial, and informational support, as well as professional help from
healthcare providers, are also useful sources of support [21]. High-
risk pregnant women may experience frequent hospital visits and,
if hospitalized, exhibit higher levels of depression and anxiety,
which can impact the health of the fetus and treatment outcomes
[22]. Consequently, they often require more social support com-
pared to low-risk pregnant women. Moreover, adequate social
support for high-risk pregnant women has been shown to in-
crease positive emotions, decrease negative emotions, and allevi-
ate social isolation [23]. Specifically, informational support within
social support systems is deemed crucial for women experiencing
high-risk pregnancies [13,23]. Research on the social support of
husbands in high-risk pregnancies is scarce. Still, a qualitative
study in Turkey discovered that husbands had very little social
support and did not seek help when they experienced psychologi-
cal distress [6]. As husbands of women with high-risk pregnancies
have fewer social networks and are more likely to rely on their
partners, the less social support a pregnant woman has, the more
likely she will develop depression [6,24]. In contrast, high-risk
preterm women had a 10% higher rate of antepartum depression
than low-risk women, and such depression increased with the se-
verity of pregnancy complications. In terms of variable related-
ness, maternal-fetal attachment in preterm labor positively relates
to social support [13], and maternal-fetal attachment in high-risk
pregnancies negatively relates to antepartum depression and anxi-
ety [25].

Despite these important factors that may influence social sup-
port, antepartum depression, and anxiety, research describing the
relationships among these variables has been fragmented, with
most studies exploring the relationships among individual vari-
ables in women experiencing high-risk pregnancies. Similarly, al-
though existing literature has confirmed the importance of fetal
attachment for women experiencing high-risk pregnancies and
their husbands in influencing social support, antepartum depres-
sion, and anxiety, research describing the relationships between
these variables has been largely fragmented; most merely explore
the associations between individual variables in a sample of preg-
nant women.

While domestic studies assessing anxiety in women experienc-
ing high-risk pregnancies and their spouses are difficult to find,
international studies have reported on couples experiencing a sin-
gle pregnancy complication, such as gestational diabetes or risk of
preterm birth [10,26]. In particular, antepartum depression in

high-risk pregnant women is associated with depression in their
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Anxiety in high-risk pregnant couple

husbands [26], and anxiety in husbands is also associated with
gestational diabetes [10], suggesting that each spouse’s emotional
state affects and is affected by the other. Thus, it is important to
examine couples’ adjustment to pregnancy using data on fetal at-
tachments, social support, antepartum depression, and anxiety in
couples experiencing high-risk pregnancies as the number of
women diagnosed with high-risk pregnancies increases in Korea.

This study will first determine the levels of fetal attachment, so-
cial support, antepartum depression, and anxiety in women diag-
nosed with high-risk pregnancies and their husbands. Then, the
study will determine the effects of fetal attachment on anxiety in
high-risk pregnant couples through a two-mediator serial media-
tion model involving social support and antepartum depression in
high-risk pregnant women and their husbands at the time of the
high-risk pregnancy.

This study proposes a model that fetal attachment influences
the behavior and emotional states of pregnant women in high-risk
pregnancies. It assumes that adequate social support (serving as a
secure base) may reduce antepartum depression (emotional dis-
tress) and subsequently affect anxiety levels.

The hypotheses of the study are as follows:

H1. Fetal attachment is positively associated with social sup-
port.

H2. Fetal attachment is negatively associated with antepartum
depression.

H3. Fetal attachment is negatively associated with anxiety.

H4. Social support is negatively associated with anxiety.

HS5. Social support is negatively associated with antepartum de-
pression.

H6. Antepartum depression is positively associated with anxi-
ety.

H?7. Social support significantly mediates the effect of fetal at-
tachment on anxiety.

H8. Antepartum depression significantly mediates the effect of
fetal attachment on anxiety.

H9. Social support and antepartum depression sequentially

mediate the effect of fetal attachment on anxiety.
Methods
1. Study design
This study is part of a larger study exploring parenthood adjust-

ment from pregnancy to postpartum among high-risk pregnant

women and their husbands. This study uses a cross-sectional sur-
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vey design to determine the effects of fetal attachment on anxiety
in high-risk pregnant couples through a two-mediator serial medi-
ation model involving social support and antepartum depression
in high-risk pregnant women and their husbands at the time of the
high-risk pregnancy. It is described by the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology) reporting
guidelines (https://www.strobe-statement.org/) [27].

2. Samples

The study sample consisted of paired pregnant women (24-32
weeks gestation) with high-risk conditions and their spouses. This
gestational period, representing the mid-trimester, was chosen as
it offers a relatively stable phase after the 20th week of pregnancy,
allowing for assessing attachment and psychological state in high-
risk pregnancies [26]. The women had high-risk pregnancy con-
ditions, including 11 specific diseases: preterm labor, antepartum
hemorrhage, preeclampsia, premature rupture of membranes,
placental abruption, placenta previa, threatened abortion, polyhy-
dramnios, oligohydramnios, incompetent internal os of the cer-
vix, gestational diabetes mellitus, as well as advanced maternal age
(=35 years) [5]. Exclusion criteria were any diagnosed psychiatric
disorders before pregnancy, diagnosed antepartum depression or
anxiety during pregnancy, multiple pregnancies, or fetal anoma-
lies during pregnancy. Due to the specific inclusion criteria and
the relatively low prevalence of high-risk pregnancies compared to
low-risk pregnancies, the data collection period was extended by
more than 1 year to ensure an adequate sample size.

Based on an alpha (a) of 0.05, a power value of 0.80, and an ef-
fect size of 2=0.05. The effect size was calculated based on a previ-
ous study, which demonstrated a significant relationship of support
and anxiety (r=-.41) and between fetal attachment and anxiety
(r=-.20), fetal attachment and anxiety (r=-.30) in high-risk preg-
nant women report [13,28]. The minimum sample size of at least
159 participants was required. While surveys of pregnant women
and their spouses had a dropout rate of more than 30% [29]; so, we
recruited 206 pregnant women and 206 husbands to ensure the re-
quired sample size. After excluding 59 couples with incomplete re-
sponses or missing questions, 147 pairs of pregnant women and
their husbands were used in the final analysis.

3. Measurements
1) Parent-fetal attachment

(1) Paternal-fetal attachment

Paternal-fetal attachment was measured with the Korean ver-
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sion of the Paternal-Fetal Attachment Scale (K-PAFAS) developed
by Noh and Yeom [30]. The instrument consists of 20 items on a
5-point scale, with responses ranging from 1 (not at all) to 5 (very
much). These items ask about the father’s feelings, thoughts, ex-
pectations, and behaviors toward his unborn baby. The subscales
comprise four factors: bonding with the unborn child, changes in
fathering behavior, perceptions of fatherhood, and expectations
for the unborn child. The total scores ranged from 20 to 100, with
higher scores indicating higher levels of paternal-fetal attachment.
The instruments reliability at the time of development was .89,
with a Cronbach’s a of .93 in this study [30].

(2) Maternal-fetal attachment

Maternal-fetal attachment was measured with the Korean ver-
sion of the Maternal Fetal Attachment Scales developed by Cran-
ley [31] and Kim [32]. The instrument consists of a 24-item,
4-point scale, with responses ranging from 1 (never) to 4 (always).
These items examine how mothers relate to and interact with their
unborn babies. The subscales are organized into five factors: dis-
tinguishing oneself from the fetus, interacting with the fetus, spec-
ulating about fetal characteristics and intentions, self-commit-
ment, and role acceptance. The total scores ranged from 24 to 96,
with higher scores indicating higher fetal attachment. The instru-
ments reliability at the time of development was demonstrated by
a Cronbach’s a of .92, which was also .92 in this study [32].

2) Social support

Social support was measured with the Korean translation of the
Multidimensional Scale of Perceived Social Support by Zimet et
al. [33]. The instrument consists of three subdomains of perceived
support from friends, family, and significant others, with 12 items
in total, and a 5-point scale, with responses ranging from 1 (not at
all) to 5 (very much). Total scores ranged from 12 to 60, with
higher scores indicating higher levels of social support. In the
study by Kim and Lim [34], Cronbachs a was .89; in this study; it

was .93 for pregnant women and .94 for spouses.

3) Antepartum depression

Antepartum depression was measured with the Korean transla-
tion tool [33] of the Edinburgh Postnatal Depression Scale (EPDS)
developed by Cox et al. [35]. This tool consists of 10 self-reported
questions on depression, anxiety and fear, guilt, and self-harm
thoughts, with a 4-point scale ranging from 0 to 3 and a total score
ranging from 0 to 30, with higher scores indicating more depres-
sion. Based on a study by Kim et al. [36] in which the cutoff point

was 9/10 for pregnant women in Korea, the same cutoff point was
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used in the current study to identify depression. Further, Cox et al.
[35] reported that the instruments reliability at the time of devel-
opment was indicated by a Cronbach’s a of .87, with .84 in a sub-
sequent study of pregnant women [37]; this study measured .83
for pregnant women and .85 for their spouses.

4) Anxiety

Anxiety was measured with the Korean translation of the State-
Trait Anxiety Inventory (STAI) by Spielberger et al. [38] and Kim
and Shin [39]. This instrument measures feeling anxious, tense,
nervous, or worried in the present moment and comprises 10
positive and 10 negative items. This 20-item instrument is mea-
sured on a 4-point scale, with responses ranging from 1 (not at
all) to 4 (very much so); total scores range from 20 to 80, com-
monly classified as “no or low anxiety” (20-37), “moderate anxi-
ety” (38-44), and “high anxiety” (45-80). The reliability of the
instrument’s Korean version was indicated by a Cronbachs o of
.84, and in this study, it was .93 for pregnant women and .92 for
spouses [39].

4, Data collection

Data collection for this study began after obtaining approval
from the institutional review board. The research team recruited
high-risk pregnant women and their husbands in pairs from an
online cafe for pregnant women between January 20, 2021, and
July 20, 2022. If they met the inclusion criteria, they were contact-
ed individually, the study’s purpose and content were explained,
and written informed consent was obtained from those who
wished to participate. The women and their husbands were then
asked to complete the questionnaire individually to minimize po-
tential sources of bias between couples, which took approximately
20 minutes. After completing the questionnaire, the subjects were

given a small reward of 10,000 Korean won.
5. Ethical considerations

Ethical review and approval for this study were approved by the
institutional review board (IRB) of Chungnam National Universi-
ty (IRB no., 202007-SB-094-01). Written informed consent was

obtained from the participants.

6. Data analysis

The data collected were analyzed using the IBM SPSS ver. 26.0
(IBM Corp.) and the PROCESS macro program (https://www.
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processmacro.org/download.html) [40]. Differences in the general
characteristics of women and their husbands were analyzed using
a chi-square test, an independent t-test, and a one-way analysis of
variance, and a post-hoc analysis was performed using Scheffés
test. Relationships among the study variables were analyzed using
Pearson’s correlation coefficients. After checking the multicol-
linearity of the main variables for regression analysis in each of the
pregnant women and husbands, a PROCESS macro, model 6
(2-mediator) [40], was applied to analyze the total, direct, and in-

direct effects.

Results

1. General characteristics and antepartum depression,
anxiety in high-risk pregnant couples

The average age of the pregnant women in this study was
35.7+3.7 years, while the average age of their husbands was
37.4+4.5 years. Mothers aged 35 and above accounted for 66.7%.
Most women, 81.0%, and men, 70.7%, were 30-39. There was a
statistically significant difference in age distribution between gen-
ders (x°=59.21, p<.001). Most participants had a high level of edu-
cation, and women with a college degree or higher accounted for
94.6%, which was higher than men’s 87.1% (x*=21.45, p<.001). A
notable difference was observed in employment status, with 98.0%
of men being employed compared to only 36.1% of women
(X?=127.40, p<.001).

Among the high-risk pregnancy diagnoses (multiple respons-
es), cervical incompetency (22.4%), gestational diabetes (21.8%),
and preterm labor (21.1%) were the most common and followed
by placenta previa (7.5%), abruption of the placenta (7.5%), and

rupture of membranes (6.1%).

2. Differences in anxiety by general characteristics in
high-risk pregnant couples

Anxiety was higher among women with high-risk pregnancies
when they were not working currently (t=3.29, p=.001), had expe-
rienced high physical discomfort (F=4.24, p=.016), had poor ma-
ternal health (F=25.09, p<.001); and when fetal health was poor
(F=10.06, p<.001). For husbands of high-risk pregnant women,
not having a job was associated with higher anxiety (t=2.91,
p=.004) (Table 1).
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3. Comparing fetal attachment, social support, antepartum
depression, and anxiety in high-risk pregnant couples

Women with high-risk pregnancies had a maternal-fetal attach-
ment score of 74.07 out of 96 (77.16 on a 100-point scale). Hus-
bands of pregnant women with high-risk pregnancies had a pater-
nal-fetal attachment score of 83.18 out of 100, with husbands
scoring higher than pregnant women on attachment (t=-4.71,
Pp<.001). Social support was 48.80 for pregnant women, similar to
48.88 for husbands (t=-0.09, p=.924). Antepartum depression was
7.81 for pregnant women, compared to 5.80 for their husbands
(t=3.31, p=.001), and anxiety was 43.95 for pregnant women,
compared to 39.06 for their husbands (t=4.18, p<.001).

Regarding levels of mental health, 31.3% of women and 21.8%
of men were at risk for antepartum depression (EPDS score >10),
while 43.5% of women and 34.0% of men reported high levels of
anxiety (score 245). Although the prevalence of depression and
anxiety was quite high, there were no gender differences in mental
health (Table 2).

4. Association between fetal attachment, social support,
and antepartum depression in high-risk pregnant couples

Among pregnant women with high-risk pregnancies and their
husbands, fetal attachment positively correlated with social sup-
port (pregnant women: r=.30, p<.001; husbands: r=.48, p<.001),
negatively correlated with depression (pregnant women: r=-.22,
p=.006; husbands: r=-.18, p=.025), and negatively correlated with
anxiety (pregnant women: r=-.35, p<.001; husbands: r=-.26,
p<.001).

When we examined the study variables” associations between
pregnant women and their spouses, we found significant, positive
correlations between fetal attachment (r=.17, p=.034), social sup-
port (r=.33, p<.001), antepartum depression (r=.26, p<.001), and
anxiety (r=.34, p<.001) (Table 3).

5. Mediating effects of social support and antepartum
depression on the relationship between fetal attachment
and anxiety in high-risk pregnant couples

To examine social support and antepartum depression’s mediat-
ing effects on the relationship between fetal attachment and anxi-
ety in pregnant women and their husbands, a serial multiple me-
diation model was tested using model 6 of the PROCESS macro
proposed by Hayes [40]. The results are presented in tables and

figures for pregnant women and their husbands, respectively (Ta-
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Table 1. Differences in anxiety according to subjects’ characteristics in high-risk pregnancy couples (N=294)

Characteristic Women (n=147) Men (n=147)
No. (%) Mean+SD torF(p) No. (%) Mean+SD torF(p)
Age (yr) 0.42 (.658) 1.89 (.154)
<29 5(3.4) 42.8410.41 1(0.7) 38.0+£0.00
30-39 119 (81.0) 44.3+£10.41 104 (70.7) 38.0+£8.82
240 23 (15.6) 42.249.41 42 (28.6) 41.5+11.61
Education 1.22 (.300) 0.12 (.887)
High school 8 (5.4) 42.25+8.14 19 (12.9) 39.79+7.65
College 104 (70.8) 44.80+10.66 101 (68.7) 39.11+10.02
Graduate 35(23.8) 41.83+9.35 27 (18.4) 38.37+£10.35
Working status 3.29 (.001) 2.91 (.004)
Working 53 (36.1) 40.36+£10.14 144 (98.0) 38.77+£9.50
Not working/parental leave 94 (63.9) 45.97+9.82 3(2.0 55.00+11.53
Monthly income (1 million KRW) 1.91 (.058) 0.25 (.805)
<399 43 (29.3) 46.4418.76 39.37+8.66
>400 104 (70.7) 42.95+£10.75 38.931£10.22
Planned pregnancy -1.45 (.149) 0.45 (.653)
Yes 112 (76.2) 43.27+9.80 39.69+9.68
No 35(23.8) 46.14+£11.53 37.06+£9.88
Physical discomfort (0-100) 4.24 (016)"
Low (0-33)° 13 (8.9) 37.85+£10.65
Moderate [34—66)b 45 (30.6) 42.36+9.59
High (67-100)° 89 (60.5) 45.65+£10.18
Mother's health status 25.09 (<.001)*
Good® 37 (25.2) 37.73£7.15
Moderate” 61 (41.5) 42.16+8.50
Poor® 49 (33.3) 50.88+10.46
Fetus health status 10.06 (<.001)*
Good® 105 (71.4) 41.71+£9.17
Moderate® 39 (26.5) 49.33+£11.04
Poor® 3(2.1) 52.67+7.77
SD, standard deviation; KRW, Korean won.
Table 2. Differences in study variables between women and men who experienced high-risk pregnancy (N=294)
Variable Women (n=147) Men (n=147) tor XZ p
Fetal attachment 77.16+£10.04 83.18+11.77 -4.71 <.001
Social support 48.80+7.56 48.88+7.16 -0.09 924
Antepartum depression 7.81+£5.20 5.80+5.18 3.31 .001
EPDS score 3.42 .064
<10 101 (68.7) 115 (78.2)
>10 (at risk) 46 (31.3) 32 (21.8)
Anxiety 43.95+£10.27 39.06%9.76 4.18 <.001
Anxiety score 2.80 .094
<45 83 (56.5) 97 (66.0)
>45 (high) 64 (43.5) 50 (34.0)

Values are presented as meantstandard deviation or number (%). The fetal attachment score for the woman in the pair, normalized to a 100-point

scale.

EPDS, Edinburgh Postnatal Depression Scale.

ble 4, Figure 1).

Before testing the model for anxiety in high-risk pregnant

women, a Durbin-Watson statistic was calculated to confirm any

autocorrelation among the error terms; the resulting value of 2.00
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was close to 2, indicating that no autocorrelation exists among the
error terms. To check for multicollinearity among the indepen-
dent variables, the tolerance ranged from 0.86 to 0.94, all of which

was greater than 0.10, and the variance inflation factor scores
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Table 3. Relationships among fetal attachment, social support, antepartum depression, and anxiety in women and men who experienced high-risk
pregnancy (N=294)

Men
Women Fetal attachment Social support Antenatal depression Anxiety
r p r p r p r p
Fetal attachment 177 034 48 <.001 -18 025 -.26 .001
Social support .30 <.001 337 <.001 -32 <.001 -44 <.001
Antepartum depression -22 .006 -1 176 26" .001 .66 <.001
Anxiety =35 <.001 -.24 .003 72 <.001 347 <.001

The left row shows the correlation coeflicient between study variables in women with high-risk pregnancies. The upper column shows the correlation
coefficient between variables measured in the husbands (men) of high-risk pregnant women.
“Correlations assessed between males’ and females’ reports are shown in the blank diagonal (147 couples).

Table 4. Mediation effects of social support and antepartum depression in the relationship between fetal attachment and anxiety in women and
men who experienced high-risk pregnancy (N=294)

) Women (n=147) Men (n=147)
Variable
B t p 9506 Cl B t p 9506 Cl
Direct effect
Fetal attachment (X) — social support (M1) 0.30 3.90 <.001 0.09 to 0.27 0.48 6.75 <.001 0.21 to 0.38
Fetal attachment (X) — antepartum depres-  -0.20 -2.46 .015  -0.15to -0.01 -0.03 -0.34 729  -0.09 to 0.06
sion (M2)
Social support (M1) — antepartum depres-  -0.04 -0.55 .577  -0.14 to 0.08 -0.31 -3.47 <.001  -0.35to -0.09
sion (M2)
Fetal attachment (X) — anxiety (Y) -0.16 -2.81 005 -0.23to0-0.04 -0.05 -0.74 458  -0.151t0 0.06
Social support (M1) — anxiety (Y) -0.1 -2.06 .040 -0.31to -0.01 -0.22 -3.21 .001 -0.50 to -0.11
Antepartum depression (M2) — anxiety (Y) 0.66 11.86 <.001 1.10 to 1.54 0.58 9.26 <.001 0.85 to 1.32
Indirect effect
Total -0.18 -0.31 to -0.06 -0.21 -0.35 to -0.08
Indirect 1: fetal attachment (X) — social -0.03 -0.09 to 0.09 -0.1 -0.18 to -0.04
support (M1) — anxiety (Y)
Indirect 2: fetal attachment (X) — antepar-  -0.14 -0.26 to -0.01 -0.01 -0.13 to 0.09
tum depression (M2) — anxiety (Y)
Indirect 3: fetal attachment (X) — social -0.01 -0.04 to 0.02 -0.08 -0.14 to -0.03

support (M1) — antepartum depression
(M2) — anxiety (Y)
Total effect
Fetal attachment (X) — anxiety (Y) -0.28 -4.54 <001 -0.41t0-0.16  -0.22 -3.36 <001 -0.35to -0.09

CI, confidence interval.

Social support Antepartum depression Social support Antepartum depression
(M1) (M2) (M1) M2)

.66 .58

\A4

Fetal attachment ¢ -16 Anxiety Q Fetal attachment |--------oo- s I Anxiety e
X) c_28™ v) X) )

Figure 1. Serial mediating effect in high-risk pregnant women and men. (A) Model for women. (B) Model for men. ¢’ (c), direct effect (total effect).
All coefficients are presented as standard effects: *p<.05, **p<.01, and **p<.001.
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ranged from 1.05 to 1.15, all of which were less than 10; hence, no
multicollinearity exists among the independent variables.

In the maternal model, maternal-fetal attachment significantly
influenced social support (f=0.30, p<.001), antepartum depres-
sion (B=-0.20, p=.015), and anxiety (f=-0.16, p=.005), supporting
hypotheses H1, H2, and H3. While social support did not directly
affect antepartum depression (=-0.04, p=.577), it exhibited a di-
rect effect on anxiety (B=-0.11, p=.040). Concurrently, antepar-
tum depression emerged as a robust predictor of anxiety ($=0.66,
p<.001), validating H4 and H6. To assess the mediating effects of
social support and antepartum depression on the fetal attach-
ment-anxiety relationship, we employed bootstrap analysis
(10,000 samples). Results revealed no indirect effect of fetal at-
tachment on anxiety via social support (=-0.03; 95% confidence
interval [CI], -0.09 to 0.001). However, a significant indirect asso-
ciation between fetal attachment and anxiety through antepartum
depression was observed (B=-0.14; 95% CI, -0.26 to —0.01). The
serial mediating effect of social support and antepartum depres-
sion was not significant (B=-0.01; 95% CI, —0.04 to 0.02). The to-
tal effect of maternal-fetal attachment on anxiety (f=-0.28,
p<.001) exceeded its direct effect (p=-0.16; 95% CI, -0.23 to
—0.04), corroborating the mediating roles of social support and
antepartum depression. These findings support hypothesis H8
(Table 4, Figure 1).

In the paternal model, the Durbin-Watson statistic for the auto-
correlation between the error terms in the regression model was
2.23, indicating no autocorrelation. When assessing multicol-
linearity among the independent variables, the tolerance limits
ranged from 0.70 to 0.89, and the variance expansion index
ranged from 1.12 to 1.42, indicating no multicollinearity exists
among the independent variables.

Paternal-fetal attachment directly affected social support
(B=0.48, p<.001) but not antepartum depression (p=-0.03,
Pp=.729) or anxiety (f=-0.05, p=.458). H1 has been supported. So-
cial support had a direct effect on antepartum depression (f=—
0.31, p<.001) and anxiety (p=-0.22, p=.001). At the same time,
antepartum depression was also found to be a significant predic-
tor of anxiety ($=0.58, p<.001). H4, H5, and H6 have been sup-
ported. To test the significance of social support and antepartum
depression’s mediating effects on the relationship between pater-
nal-fetal attachment and anxiety, we conducted 10,000 bootstraps.
First, social supports simple mediating effect on the relationship
between paternal-fetal attachment and anxiety was statistically
significant (B=-0.11; 95% CI, -0.18 to —0.04). Second, antepartum
depression’s simple mediating effect on the relationship between

paternal-fetal attachment and anxiety was not significant (p=-
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0.01; 95% CI, —0.13 to 0.09). Finally, the test of the social support
and antepartum depression’s serial, multiple mediating effects re-
vealed a statistically significant (p=-0.08; 95% CI, -0.14 to -0.03).
H7 and H9 have been supported. The total effect of paternal-fetal
attachment on anxiety, considering both social support and ante-
partum depression as mediators, was significant (p=-0.22,
p<.001). However, paternal-fetal attachment did not have a direct
effect on anxiety when the mediators were included in the model,
indicating that the relationship between paternal-fetal attachment
and anxiety was fully mediated by social support and antepartum

depression (Table 4, Figure 1).

Discussion

This study identified social support and antepartum depres-
sion's mediating effects on the relationship between fetal attach-
ment and anxiety in high-risk pregnancies. As a result, while the
serial mediation effect did not appear in the maternal model, an
effect did appear in the paternal model, confirming gender differ-
ences.

In this study, high-risk pregnant women’s maternal-fetal attach-
ment score of 74.07 was 9.21 points lower than the attachment
score of 83.28 for low-risk pregnant women at 16 weeks gestation
[41] and similar to the 76.64 reported for high-risk pregnant
women at 20 weeks gestation or more [21]. This may reflect a re-
duced fetal attachment among women experiencing high-risk
pregnancies due to the latter’s uncertainty about the fetus” health
and survival [42]. The husband’s paternal-fetal attachment score
of 83.18 was 4.96 points lower than the research by Noh and Yeom
[30] of 88.14. While different assessment tools were employed,
standardization to a 100-point scale allows for comparative analy-
sis. The results indicate that pregnant women scored lower (77.16)
than their spouses (83.18). Furthermore, both these scores appear
to be comparatively lower than those observed in low-risk preg-
nant women and their partners. The social support score 48.80 for
high-risk pregnant women was similar to the 48.57 score for
women with preterm labor [34] but higher than the 45.47 social
support score for women with low-risk pregnancies [43]. The so-
cial support score of husbands of high-risk pregnant women was
48.88 points, which was higher than the 47.67 points scored by
husbands of low-risk pregnant women [43]. The gap between
mother’s and father’s scores is smaller in high-risk situations
(0.08). Both parents report higher social support scores in high-
risk pregnancies compared to low-risk ones. This suggests that
subjects with various high-risk pregnancy diagnoses and those

experiencing a single pregnancy complication sought and received
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more social support than those with low-risk pregnancies.

High-risk pregnant women’s antepartum depression score was
7.81, with an incidence of 31.3%, which was slightly higher than
6.82, with an incidence of 23.6% of low-risk pregnant women [44].
The depression score for husbands is 5.80, which is 1.20 points
higher than the 4.60 score for husbands of low-risk pregnant
women [45]. The husband’s anxiety score was 39.06, compared to
34.59 for the husbands of low-risk pregnant women [46]. Both
antepartum depression and anxiety scores were higher for moth-
ers than for fathers. High levels of anxiety (scores of 45 or higher)
were observed in 43.5% of high-risk pregnant women, consistent
with anxiety levels being twice as high compared to low-risk preg-
nant women [9]. These results affirm that the prevalence of de-
pression and anxiety tends to be greater among women and men
undergoing high-risk pregnancies compared to those with low-
risk pregnancies [9-11,26,47]. Hospitalized high-risk pregnant
women reported higher levels of antepartum depression and anx-
iety than in the low-risk pregnancy group [42], thus indicating
that hospitalization during pregnancy constitutes a contributing
factor to antepartum depression and anxiety. This suggests that
both outpatient and hospitalized high-risk pregnant women are at
increased risk for depression and anxiety, and early and periodical
screenings and strategies for social-psychological interventions
are needed to reduce depression and alleviate anxiety.

The factors associated with anxiety among women with high-
risk pregnancies were not having a job, having high physical dis-
comfort, and having poor maternal health and fetal health. This is
consistent with previous studies that anxiety among high-risk
pregnant women was associated with not having a job, poor sub-
jective health, and poor fetal health [48]. This is likely because fi-
nancial difficulties and concerns about maternal and fetal health
and safety during pregnancy trigger anxiety. Although no statisti-
cal difference was observed in antepartum depression and anxiety
levels between high-risk pregnant women and their spouses, there
was a 9.5% higher prevalence of the depression-risk group and
high-anxiety group among women. This finding corroborates the
study by Chae [49], suggesting that even among low-risk pregnant
women, levels of prenatal depression and anxiety tend to surpass
those of their spouses. Thus, pregnant women not only undergo
typical physiological and psychological adaptations associated
with pregnancy but also contend with the direct experience of
high-risk pregnancy, thereby encountering heightened levels of
negative emotions.

The study variables significantly correlated with each other for
both pregnant women and husbands experiencing high-risk preg-

nancies. This is consistent with research demonstrating that ma-
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ternal-fetal attachment positively relates to social support and that
maternal-fetal attachment and social support negatively relate to
antepartum depression and anxiety in high-risk pregnancies
[13,18]. Furthermore, each study variable was positively correlated
between women experiencing high-risk pregnancies and their
husbands. This is consistent with a study that reported that fetal
attachment and anxiety are mutually influenced in couples expe-
riencing high-risk pregnancies and that the pregnant woman's an-
tepartum depression correlated with that of her husband, suggest-
ing that each couple’s depressive feelings affect the other [26]. It
can be interpreted as a result that the social dynamics, emotional
experiences, and psychological states of pregnant women and
their husbands may influence each other. Considering these re-
sults, we suggest that comprehensive informational and psycho-
logical support is crucial not only for high-risk pregnant women
but also for these couples through such a couple-centered educa-
tion [50]. Interventions should be tailored to address the specific
needs identified in our study, such as financial concerns, commu-
nication, and health-related worries. Cognitive-behavioral thera-
Py, stress management techniques, and personalized counseling
could be effective in mitigating anxiety and depression [51].
Results confirming the double mediating effects of social sup-
port and antepartum depression on the relationship between ma-
ternal-fetal attachment and anxiety, did not significantly mediate
the relationship between maternal-fetal attachment and anxiety.
However, antepartum depression emerged as a significant media-
tor, with higher maternal-fetal attachment associated with lower
levels of antepartum depression, which in turn led to decreased
anxiety. The serial multiple mediation analysis, considering the
combined effects of social support and antepartum depression,
did not yield significant results. This suggests that the mediating
effect on anxiety did not follow a sequential path through both
social support and antepartum depression. Despite this, the total
effect of maternal-fetal attachment on anxiety, accounting for both
social support and antepartum depression as mediators, was sig-
nificant and larger than the direct effect of maternal-fetal attach-
ment on anxiety. This confirms the presence of mediating effects,
primarily through antepartum depression, in the relationship be-
tween maternal-fetal attachment and anxiety. Examining the ef-
fects of fetal attachment, social support, and antepartum depres-
sion on anxiety in women with high-risk pregnancies, we found
that maternal-fetal attachment negatively and directly affected
anxiety, social support mediated the relationship between mater-
nal-fetal attachment and anxiety, and antepartum depression me-
diated the relationship between maternal-fetal attachment and

anxiety. Hence, social support for high-risk pregnant women
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moderates the relationship between maternal-fetal attachment
and anxiety, while antepartum depression increases anxiety. These
findings are limited by the lack of studies of high-risk pregnant
women using the same instrument as this study. However, the
findings are similar to those of a previous study reporting that so-
cial support partially mediated the relationship between fetal at-
tachment and depression in low-risk pregnant women, ultimately
reducing depression, and social support may directly affect anxi-
ety, reducing anxiety [52]. This suggests that social support is im-
portant for pregnant women and effectively reduces depression
and anxiety; however, studies are lacking that verify social sup-
port’s mediating effect among high-risk pregnant women.

The double mediation effect in the paternal model results
showed that paternal-fetal attachment had no direct effect on an-
tepartum depression and anxiety. However, full mediation effects
occurred through social support and antepartum depression in
the relationship between paternal-fetal attachment and anxiety.
Therefore, paternal-fetal attachment may influence anxiety
through the mediation of social support and antepartum depres-
sion, with positive social support reducing anxiety but antepartum
depression increasing it. Direct comparisons are difficult because
studies have not used the same instruments to examine social
support and antepartum depressions mediating effects on the re-
lationship between paternal-fetal attachment and anxiety in hus-
bands of high-risk pregnant women. However, a study of 93 cou-
ples with low-risk pregnancies couples in Germany found that
paternal-fetal attachment did not directly affect anxiety in fathers
[53]. A systematic review revealed that poor spousal social sup-
port during pregnancy can lead to depression not only during
pregnancy but also in the postpartum period [20]. Hence, re-
searchers must depart from existing studies that perceive hus-
bands of high-risk pregnant women as supporters of their wives
and recognize that husbands also need social support to facilitate
their adaptation to the pregnancy process and are vulnerable to
antepartum depression and anxiety. Husbands of high-risk preg-
nant women, often limited in their access to medical professionals,
need comprehensive support [54]. This includes accurate, up-to-
date medical information about high-risk pregnancies, crucial for
informed support [6]. Equally important is emotional support
through peer networks of other husbands in similar situations.
These groups facilitate experience sharing and coping strategies
and provide a safe space for expressing concerns, significantly
contributing to the men’s psychological well-being [54]. The eluci-
dation of the sequential mediating effects of social support and
antepartum depression provides valuable insights for healthcare

professionals.

28

These findings can inform the development of targeted inter-
ventions to support expectant fathers, potentially leading to im-
proved outcomes for the entire family unit. Further, antepartum
care should approach pregnant women and their husbands as a
family unit. Positive perceptions of social support and interven-
tions to promote mental health are needed to strengthen fetal at-
tachment and manage anxiety in high-risk pregnant women and
their husbands. The need exists for couple-centered antepartum
education rather than targeting only the pregnant woman. Nurses
caring for high-risk pregnant women should identify high-risk
pregnant women and their husbands as a family unit and regularly
assess their prenatal attachment and anxiety levels to determine if
they are candidates for intervention at each prenatal visit. By pro-
viding these couples with education and guidance on understand-
ing high-risk pregnancies, building a relationship with their un-
born child, seeking social support, and managing their emotions,
nurses could help reduce antepartum depression and anxiety.

This study also includes some limitations. As the study was
conducted during the coronavirus disease 2019 pandemic, anxiety
levels should be interpreted with caution given the psychology
during a period in which pregnant women experienced a height-
ened risk of coronavirus infection and restricted activity. The lack
of consideration of outpatient versus hospitalized subjects and the
unequal sample sizes for each of the 11 high-risk pregnancy con-
ditions should be used with caution in interpreting the results.
Despite these limitations, this study differs from other studies in
that it recruited high-risk couples to simultaneously evaluate both
the womans and husband’s adjustment to pregnancy and identi-
fied the differences in these adjustments by checking for correla-
tions of study variables between couples. Given these limitations,
future studies should compare whether the high-risk pregnancy
experience differs by high-risk pregnancy diagnosis and whether
the experience differs between inpatient and outpatient treatment
groups. Future research should further explore the dynamics of
emotional synchrony and mutual influence in couples facing
high-risk pregnancies. Longitudinal studies are also needed to de-
termine how these relationships evolve and their long-term im-
pact on family well-being. Additionally, research should aim to
expand the scope and generalize the results by including high-risk
groups at various levels and diverse populations.

The demonstrated serial mediation effect suggests that inter-
ventions aimed at enhancing fetal attachment may indirectly re-
duce anxiety by improving perceived social support and decreas-
ing antepartum depression. This finding has important implications
for clinical practice, suggesting that comprehensive interventions

addressing fetal attachment, social support, and antepartum de-

https://www.jkan.or.kr



Anxiety in high-risk pregnant couple

pression may be more effective in managing anxiety in high-risk
pregnancies than those targeting these factors in isolation. Nurs-
ing interventions for high-risk pregnancies should include cou-
ple-centered education, with joint sessions on coping with the
challenges of pregnancy and improving communication. Emo-
tional support programs, such as individual and group counsel-
ling with a focus on cognitive behavioral therapy, should be pro-
vided to address stress. Peer support networks for fathers will
facilitate sharing of experiences and guidance. In addition, practi-
cal support should be provided, including resources for managing
household tasks, medical appointments and preparing for parent-

hood, to reduce stress for both parents.

Conclusion

The present study discovered that for mothers in high-risk
pregnancies and in the relationship between fetal attachment and
anxiety, fetal attachment directly affected anxiety, with higher fetal
attachment reducing anxiety through higher social support and
lower antepartum depression. For husbands, fetal attachment had
no direct effect on anxiety in the fetal attachment-anxiety relation-
ship, but higher fetal attachment reduced anxiety through higher
social support, and such social support reduced anxiety through
lower antepartum depression. In women undergoing high-risk
pregnancies and their partners, the prevalence of antepartum de-
pression and heightened anxiety was significantly higher com-
pared to those in the low-risk pregnancy group. Moreover, within
the high-risk cohort, the rates of antepartum depression and anxi-
ety were disproportionately higher among the women than their
partners. Consequently, this indicates a crucial need for systematic
screening and early intervention for both depression and anxiety
in couples experiencing high-risk pregnancies. This indicates that
social support may directly and indirectly affect negative emotions
in couples with high-risk pregnancies. Therefore, it is suggested
that an approach that includes spouses, as well as women experi-
encing high-risk pregnancies, is needed to assess their anxiety lev-
els early and develop and implement social psychological nursing
interventions and social support enhancement strategies to reduce

anxiety during pregnancy.
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Development and effects of a media-
based reproductive health promotion
program for male high school students
at male high school:

a quasi-experimental study

Joon-Young Lee', Yeoungsuk Song?

'College of Nursing, Kyungil University, Gyeongsan, Korea
“College of Nursing, Kyungpook National University, Daegu, Korea

Purpose: This quasi-experimental study was conducted to develop a media-based reproductive health
promotion program (MRHPP) among male high school students and to evaluate its effectiveness.
Methods: The ADDIE model (analysis, design, development, implementation, and evaluation model) was
used to develop the MRHPP based on Ajzen's theory of planned behavior. The research was conducted
using a non-equivalent control group with a pretest-posttest design (experimental group=23; control
group=22). The program consisted of six sessions and was conducted twice a week. The participants
were assessed through a pre-test, post-test immediately after training (post-test 1), and follow-up
after 4 weeks (post-test 2) by using questionnaires. The collected data were analyzed using descriptive
statistics, the independent t-test, chi-square test, Fisher's exact test, and repeated-measures analysis
of variance.

Results: The analysis of the group-by-time interaction showed statistically significant differences in
attitudes toward reproductive health behavior (RHB) (F=4.09, p=.049), subjective norms of RHB (F=5.31,
p=.026), and intention to engage in RHB (F=3.78, p=.016). The effect sizes for attitudes, subjective
norms, and intention to engage in RHB ranged from 0.75 (medium) to 1.02 (large) (p<.001) at post-
test 1, and those for attitudes and subjective norms of RHB ranged from 0.36 (small) to 0.69 (medium)
(p<.001) at post-test 2.

Conclusion: The MRHPP was demonstrated to be an effective intervention for promoting reproductive
health behavior among male high school students.

Keywords: Male; Reproductive health; Social media; Students
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Enroliment

Assessed for eligibility (n=60)

Experimental group (n=30)

v Allocation v

Control group (n=30)

¥ | Follow-up ]

Lost to follow-up (n=7)
Discontinued intervention (COVID-19) (n=7)

Lost to follow-up (n=5)
Discontinued intervention (COVID-19) (n=5)

Analysed (n=23)

Post-Intervention

follow-Up
Excluded from analysis (missing the survey) (n=3)

Analysed (n=22)

Analysed (n=23)

Analysis

Analysed (n=22)

Figure 1. Flow chart of the study. COVID-19, coronavirus disease 2019; MRHPP, media-based reproductive health promotion program.
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Table 1. Contents of the media based reproductive health promotion program

Session MRHPP-composition

Main theme, contents, and activities

—
SIEIEYES M2 Methods & materials

TPB (min)
1 General health care  Theme 1: Sexual development and sexual urges in adolescents
- Introducing the purpose, content, and method of the pro- ~ A-RHB 5 Brainstorming, PPT, post-it
gram. rapport
- Sexual curiosity, habits of searching for sexual information ~ A-RHB 2 Media (YouTube)
- Watching media [YouTube: male sexual development]
- Exploring regular habits of searching for sexual information A-RHB 13 Smart-phone, pair discussion,
- Evaluating the usefulness of related search terms about sex worksheet 1
- Understanding sexual desire (sexual urges) N-RHB 15 Media (YouTube), PPT
- Watching media [YouTube: If an erection were a person]
- Discussing factors that stimulate sexual desire with a partner N-RHB 10 Pair discussion, presentation,
- Planning to manage sexual desire C-RHB worksheets 2 and 3

- Wrap-up and preview of next lesson

5  Self-checklist

2 General health care/ Theme 2: Sexual culture and reproductive health culture in mass
safe sexual media
practices - Listening to music (provocative song) and guessing the mu- A-RHB 5  Music, PPT
sic title

- Listening to music [Music: New face, PSY]

- Critical thinking on the distorted sexual culture in mass me- A-RHB 20  Smart-phone, group discus-
dia. sion, worksheets 1 and 2
- Incorrect and correct aspects of sexual culture. A-RHB
- Sexual culture in mass media and my reproductive health ~ N-RHB
- Searching media about useful reproductive health informa- 20  Smart-phone, group discus-
tion sion, presentation, work-
- Planning to create a healthy reproductive culture N-RHB sheets 2and 3
- Deciding on reproductive health behaviors C-RHB
- Wrap-up and preview of next lesson 5 Self-checklist
3 Safe sexual practices/ Theme 3: Responsible behavior in adolescent romantic relation-
responsibility in ships
sexual behavior - Watching teenage physical affection in the media 5 Media (drama)
- Watching media [drama: School 2017]
- Searching and discussing physical affection in the media N-RHB 20  Smart-phone, pair and group
- Sharing personal experiences of romantic relationships A-RHB discussion, worksheets 1, 2,
- Making proper etiquette in romantic relationships C-RHB and 3, PPT

38

(Continued on next page)
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Table 1. Continued

Strategies Time

Session MRHPP-composition Main theme, contents, and activities Methods & materials

TPB (min)
- Discussion about teenage relationships after watching media N-RHB 10  Media (drama, YouTube),
depictions group discussion, presenta-
- Watching media [drama: Heard it through the grapevine] tion, worksheets 2 and 3
- Creating my own standards for physical affection C-RHB 10
- Wrap-up and preview of next lesson 5  Self-checklist
4 Safe sexual practices/ Theme 4: Teenage pregnancy and my own family planning
responsibility in - Watching videos about healthy pregnancy and childbirth 7 Media, PPT
sexual behavior - Watching media [movie: My brilliant life]
- Reality of teenage pregnancy (NEWS, movie) A-RHB 6 Media (NEWS, movie)
- Watching media [NEWS: Actual status of teenage parents]
- Comparing teenage pregnancy in the media (NEWS vs. N-RHB 12 Group discussion, worksheet
movie) 2
- Planned pregnancy vs. single motherhood A-RHB 8 Media (drama)
- Watching media [drama: Okay, Gwang sisters]
- Watching media [YouTube: I am a single mother]
- Imagining becoming a single mother N-RHB 12 Group discussion, presenta-
tion, worksheets 2 and 3
- Drawing my family planning C-RHB
- Wrap-up and preview of next lesson 5 Self-checklist
5 Safe sexual practices/ Theme 5: Contraception and safe sexual practices
responsibility in - Watching media [Movie: Unplanned] A-RHB 10  Media (movie)
sexual behavior - Expressing their opinion on artificial abortion N-RHB 10 Pair and group discussion,
- Debate about the pros and cons of artificial abortion N-RHB presentation, worksheets 2
- Scoring my confidence in safe sexual practices. C-RHB and 3
- Watching and searching contraceptive pill advertisements 5  Smart-phone, media (CF)
- Watching media [CF: My Bora/Sense Day/Foreign emergen-
cy contraception Ad ‘Plan B’]
- Expressing my feelings about contraceptive pill advertisements A-RHB 10 Visual thinking, group discus-
- Creating a contraceptive pill advertisement C-RHB sion, worksheets 1 and 3
- Lecture on the purpose, methods, and types of contraception A-RHB 10 Worksheet 1, group discus-
sion
- Wrap-up and preview of next lesson 5  Self-checklist
6 General health care/ Theme 6: Sexually transmitted infections and reproductive
prevention of sex-  health
ually transmitted - Brainwriting (types of sexually transmitted infections) A-RHB 10 Brainwriting, smart-phone,
infections post-it
- Lecture on sexually transmitted infections N-RHB 20  Group discussion, media
- Watching media [YouTube: YouTuber pharmacist who con- (YouTube), worksheet 2,
tracted a sexually transmitted infection] PPT
- Approach to dealing with sexually transmitted infections
- Searching media about reproductive health management ~ A-RHB 5 Media (YouTube)
- My methods for managing reproductive health and general A-RHB 10 Pair and group discussion,
hygiene presentation, worksheet 1
- Planning for my reproductive health N-RHB and 2
- Wrap-up and preview of next lesson 5  Self-checklist

Worksheet 1 involved “writing my thoughts”; Worksheet 2 related to “thinking about another’s perspective”; Worksheet 3 dealt with “writing my
resolutions”

Ad, advertisement; A-RHB, attitudes toward reproductive health behavior; CF, commercial film; C-RHB, perceived behavioral control over reproductive
health behavior; I-RHB, intention to engage in reproductive health behavior; MRHPP, media-based reproductive health promotion program; N-RHB,
subjective norms of reproductive health behavior; PPT, PowerPoint; TPB, theory of planned behavior.
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(Table 2). F%5149] A4 A4S #13] Shapiro-Wilk testE ©]
&sto] AR A, A% 9ol Higt FuA st FAAG
Belol thgh = Aot Fxgt 208 Ueltil(p=.057-.525), 4

T Hl=ot A7 9ol digt AzE FASA
© ATHEEE o|FA] &qton Fisher's Y:=gko] +£1.96 Atelo] 9
AJsto] At RESh= A 02 PS4l F JEY] FE5HP =
t-testS o]-g-to] A|FRt At ot Zpo] 7} glofA ST Ae=
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Table 2. Homogeneity test of general characteristics between the groups (N=45)

Characteristic Exp. (n=23) Cont. (n=22) X ort p-value
Age (yr) 15.3+0.47 15.3+0.46 0.21 .820
Religion 0.75 .594
Yes 8 (34.8) 6 (27.3)
None 15 (65.2) 16 (72.7)
Living arrangement - -
With family 23 (100) 22 (100)
Alone 0(0) 0(0)
Smoking 0.01” 964
No 21 (91.3) 20 (90.9)
Yes 2(8.7) 2(9.1)
Alcohol drinking 0.69” 682
No 20 (87.0) 20 (90.9)
Yes 3(13.0) 2(9.1)
Allowance (10,000 won/mo) 0.89” 671
<10 13 (56.5) 13 (59.1)
11-20 9(39.2) 7 (31.8)
221 1(4.3) 2(9.1)
Dating status 0.73” 954
Currently dating 1(4.3) 2(9.1)
Dated in the past 16 (69.6) 13 (59.1)
Never dated 6(26.1) 7(31.8)
Sexual experience 0.01” 975
Yes 1(4.3) 1(4.5)
No 22 (95.7) 21 (95.5)
Primary sources of sexual knowledge 3.147 149
Family 1(4.3) 1 (4.5)
Friend 4(17.4) 10 (45.5)
Education 4(17.4) 1(4.5)
Mass media 14 (60.9) 10 (45.5)
Parents' attitude toward sex 0.02 .983
Open 5(21.7) 5(22.8)
Neutral 15 (65.2) 14 (63.6)
Conservative 3(13.1) 3(13.6)
Sexual education experience 10.47” 146
Yes 22 (95.7) 18 (81.8)
No 1(4.3) 4(18.2)
The person who gave the advice 0.82 372
Parents 13 (56.5) 12 (54.6)
Teachers 3(13.0) 5(22.8)
Friends 4(17.4) 3(13.6)
Seniors & juniors 1(4.4) 1(4.5)
Siblings 2 (8.7) 1(4.5)
Attitude toward RHB 33.74£8.57 34.27+7.07 -0.23 .821
Subjective norms of RHB 40.65+4.45 41.00£4.99 -0.25 .806
Perceived behavioral control over RHB 18.09+5.71 17.86+5.06 0.01 .890
Intention to engage in RHB 42.30+9.40 42.27+6.65 0.01 1990

Values are presented as meantstandard deviation or number (%).
Cont., control group; Exp., experimental group; RHB, reproductive health behavior.
“By Fisher’s exact test.
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7HA1 AR AT AT P9lell Higt Hes 34 7PdS v
2319 01(W=0.87, p=.753), At 7KF=11.66, p=.001), A|& 7t
(F=20.86, p<.001), At7} AJH 7+] W T ZF&(F=4.09, p=.049)]]
A BARCRE FORt Ao g YEhd A17Hd-S AA =L AR
A Ay, A AARE 12F) AFA1217 FLjol tfigt B AR
Zg=o] v|a] AL 10.61+7.33%, RS 4.9148.83% Z7}5}
Rom Wslero] Afol= FAIH 07 {5kl rh(t=2.36, p=.023). F
Al 47 SRR 22}) AP AP Hls) 7.65+7.731 S5t
R, RIS 2.95+7.8558 0 & FThstRlon HIkF| Aol &
AR oz 8o5ltht=2.02, p=.049). ALE 13}2} AL 23} A]H 9
233 g337|(Cohen’s d)y= ZH2F 2 8313721 0.92, 0.802.
2 UEpgth(Table 3).

7]./(—12 742473_1,]- AH 1@01- 00 ] T:Ho]- _’4,]-%4 ﬂ.l%—] :rlcx]/d 7]—
BS THESF9 0 (W=0.98, p=.602), At 7HF=14.69, p<.001),
A& 7HF=42.51, p<.001), Acta} A|F 7+9] w528 (F=5.31,
p=.026)0l14 BAZHOE o5t 202 veht A27Hd-2 A A =G
oh AREA AT SA AF YA Belol et 1A
HAaes AR sl vis) A 12,914,924, 22>
5.3249.35% 7ol on #slro] Aol FAH & Folstirt
(t=3.43, p=.001). SA 45 * HATLE AP0 vl
11.13+7.367 5716191, HRe-2 5.31+9.487 02 F7letglo
o H3HFO] Aol SAA o= [o5Hth(t=2.30, p=.026). A
2o} AV 23 AR 9] L2 13 73t=7] (Cohen's d)= 212t 2 &
527191 1.02, £7F £34517]91 0.692 Lrebtth(Table 3).

7Hd3 AAAx, A7 9l et A7 PEA= B4

714E gkEsIA] QoK W=0.82, p=.015), Greenhouse-Geisser2] e
1AL Agstgion Mok 7HF=9.07, p<.001), A 7HF=8.43,
p=.006)] F-oJgt o] 7}k YAUAT, A} Al 7He] w5 &g
(F=1.45, p=.235)0l|x] BAHOE |Olo}] o} A|37}4- 7] 7tE]
At AEA At S A5 YA B0l et A7 B9
A Ao APl Hls A¥to] 5.48+7.75% F7FAL, o
ZFL 1.7747.93% Z7Vstlon Wslgo Aol EAMow &
OJskA] ATHt=1.59, p=.120). A 47 F AP AFIEF
|3} 3.96+6.497 Z7}5lQ1 T, RIS 1.64+6.437 02 Z71519]
o W3l Alol= FAH R |-OJ6kA] AokrH(t=1.20, p=.235).
AR 139} ARS 22 A1) 2 9] §3157](Cohen’s d)= 22
0.47, 0.360.82 m % 2R g ul5 7] 2 UEhgttH(Table 3).

7Vd4 A7AT AT 9ol gt = 348 78S wt
Z3}1A] oK W=0.80, p=.010), Greenhouse-Geisser?] e S
|3l9om, Atk 7HF=15.35, p<.001), A1 7HF=67.01, p<.001),
A A1 7o) 3 AH-8(F=3.78, p=.016) 4] TAZ o2 |3t
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45)

Differences (post 1-pre)

Mean+SD

Table 3. Effects of the program on attitudes, subjective norms, perceived behavioral control, and intention to engage in reproductive health behavior (N

p-value

t

Differences (post 2—pre)

Mean+SD

p-value

F p-value

Source

Post-test 2
Mean+SD

Mean+SD

Post-test 1

Pre-test
Mean+SD

Variable

Attitudes toward RHB

02 .049

2.

7.65%7.73
2.95+7.85

.023

36

2.

10.61£7.33
4.91+8.83

.001
<.001

11.66
20.86

G
-

G*T

33.13+4.50
28.95+5.84

36.09+5.16

25.48+6.25

=23)
22)

Exp.(n

30.91£6.02

26.00+£5.26

Con.(n

.049

4.09

0.80

0.92

Cohen's d
Subjective norms of RHB

2.30 .026

11.13+7.36

.001

3.43

12.91+4.92
5.32+£9.35

<.001
<.001

14.69
42.51

G
T

G*T

51.78+5.48
46.32+7.69

53.56+3.53

40.65+4.45

=23)
22)

Exp.(n

5.31+9.48

46.32+7.67

41.00£4.99

Con.(n

.026

5.31

0.69

1.02

Cohen's d
Perceived behavioral control over RHB

3.96+6.49 1.20 .235

20

A

9.07 <.001 5.48+7.75 1.59

G
T

G*T

22.04£4.40

23.57+3.58
19.64+4.68

18.09+5.71

=23)
22)

Exp.(n

1.64£6.43

1.77+£7.93

.006

8.43
1.45

19.50£3.61

17.86+5.05

Con.(n

235

0.36

0.47

Cohen's d
Intention to engage in RHB

.058

1.95

13.35+10.55

.016

16.30£12.36  2.51

<.001
<.001

15.35
67.01

G
-

G*T

57.65+5.72

58.61+£5.92
49.23+8.45

42.30+9.40

=23)
22)

Exp.(n

9.45+9.73

6.95+12.58

51.73+£7.99

42.27+6.65

Con.(n

.016

3.78

0.38

0.75

Cohen's d

Cont., control group; Exp., experimental group; G, group; RHB, reproductive health behavior; SD, standard deviation; T, time.

Post-test 2 was administered 4 weeks after the media-based reproductive health promotion program was completed.
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ol BAH O FSHATK=2.51, p=.016). TA] 45 F APFL
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(t=1.95, p=.058). AFF 1219} AFF 23} AJH 9] m2 =l g3157]
(Cohen’s )= 7H7+ 71 &3+37]91 0.75, Z-2 §3+37]91 0.38%
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Purpose: This study aimed to identify factors associated with normal cognitive reversion and progression
to dementia in older adults with mild cognitive impairment (MCI) residing in the community and to
develop a nomogram.
Methods: This longitudinal study used secondary data from the Korea Longitudinal Study of Ageing
Panel Data (2006-2018). The study included 1,262 participants aged 60 or older, with initial Mini-Men-
tal State Examination scores ranging from 18 to 23. Data were analyzed using the Rao-Scott chi-square
test, panel binary logistic regression, and receiver operating characteristic (ROC) curve in Stata ver. 17.0
(Stata Corp).
Results: The rate of reversion from MCI to normal cognition was 37.0% after 2 years and 32.9% after
12 years. The rate of progression to dementia was 18.0% after 2 years and 30.2% after 12 years. In
the nomogram for reversion to normal cognition, the most significant influences were grip strength,
depression, number of meetings, age, and regular exercise, with an area under the ROC curve (AUC) of
.66. In contrast, in the nomogram for progression to dementia, the most significant influences were age,
grip strength, instrumental activities of daily living, number of social meetings attended, depression, and
regular exercise, with an AUC of .69.
Conclusion: These nomograms can serve as an effective intervention tool for preventing dementia in
the field of community health care since they can serve as a visual technique for presenting information
on risk to individuals with MCI.
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KLoSA enrollees at 1st wave (N=10,254)

Excluded (n=4,705)
Age <60 yr (n=4,705)

Age >60 yr (n=5,549)

Excluded (n=4,287)
MMSE <18 or MMSE >23 (n=4,287)

1st sample (n=1,262)

2nd sample (n=1,074)

3rd sample (n=958)

4th sample (n=888)

5th sample (n=794)

6th sample (n=700)
[
7th sample (n=596)

Figure 1. Flow chart of the filtering process of the study participants.
KLoSA, Korea Longitudinal Study of Ageing; MMSE, Mini-Mental
State Examination.
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L 17.8%01A 33.4%Z(y*=43.06, p<.001), AFALL 8 5%0]A]
16.4%=2(y*=21.60, p=.001), HFHAZL 4. 2%l 4 11.4%=
(’=28.15, p<.001) A|IZtS] S5 whet |25t 2fo]7} USiTt. 12
U 3 13] o] AAIEE, S8 F s f2gt Aol BolA] gkt

75 AE A4, BEJAAGN, B3 Al Jdo= &
Foto] 4 Aol whet WskE AmE A3t QIR ool A
ujoja] oz AAEE vlE2 21 5 18.0%, 61 F 23.1%, 10 &
28.4%, 129 Z 30.2%E UEFgon, ol ZF A H]go] A%
O & {ou|gt AJolg BT, AEARGofjol A Yo R I ==
H|&-2 2W & 37.0%, 61 3 39.7%, 104 & 33.6%, 12 5 32.9%
2 ZF A Hlgo] BAHCR v 2o 7k AU THy*=18.43,
p<.001) (Table 1).
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Table 1. Characteristics of subjects by year

Characteristic ; Year Rao-Scott x*
2006’ 2008 2010 2012 2014 2016 2018 or Wald F (p)
No. of participants 1,262 1,074 958 888 794 700 596
Demographic characteristics
Age (yr) 70.8+6.64  72.6+6.52 74.4+6.35 75.9+6.28 77.6+6.09 78.845.63 80.1+5.43 167.88 (<.001)
Gender 12.31 (.031)
Men 379 (28.5) 310(27.0) 269 (25.8) 239 (24.3) 203 (22.6) 170(21.4) 132(18.4)
Women 883 (71.5) 764 (73.0) 689 (74.2) 649 (75.7) 591 (77.4) 530 (78.6) 464 (81.6)
Household type 59.94 (<.001)
Living alone 212 (16.2) 203 (20.2) 209 (23.7) 209 (26.0) 218(32.1) 204 (31.6) 200 (37.5)
Living with others 1,050 (83.8)  871(79.8) 749 (76.3) 679 (74.0) 576 (67.9) 496 (68.4) 396 (62.5)
Education 0.42 (.995)
>Middle 185 (14.7) 146 (14.1) 130(14.0) 121 (14.3) 105 (14.3) 91 (14.5) 76 (14.2)
<Elementary 1,076 (85.3) 928 (85.9) 828(86.0) 767 (85.7) 689 (85.7) 609 (85.5) 520 (85.8)
Spouse 34.61 (<.001)
With 761 (61.5) 631(58.8) 540 (55.3) 488(52.5) 415(49.3) 338(45.9) 279 (43.4)
Without 501 (38.5) 443 (41.2) 418 (44.7) 400 (47.5) 379(50.7) 362 (54.1) 317 (56.6)
Religion 36.99 (<.001)
Yes 969 (56.0) 757 (55.7) 785(51.0) 844 (54.0) 799 (42.8) 839 (41.1) 884 (38.6)
No 566 (44.0) 505 (44.3) 477 (49.0) 418 (46.0) 463 (57.2) 423 (58.9) 378 (61.4)
No. of social meetings attended 0.78+0.72  0.82+0.74 0.72+0.70 0.72+0.69 0.70+0.65 0.66+0.63 0.53+0.65 7.68 (<.001)
Health-related lifestyle behaviors
Physical activity at least once a week 5.50 (.358)
Yes 314 (25.4) 244 (24.3) 192 (20.7) 186 (21.1) 147 (20.3) 140 (22.6) 125 (22.2)
No 948 (74.6) 830 (75.7) 766(79.3) 702 (78.9) 647(79.7) 560 (77.4) 471(77.8)
Smoking 0.74 (.981)
Yes 161 (12.5)  236(21.2) 217(21.4) 198(20.9) 179(20.9) 153 (20.1) 124 (18.3)
No 1,100 (87.5) 838 (78.8) 741(78.6) 690 (79.1) 615(79.1) 547 (79.9) 467 (81.7)
Drinking 0.24 (.999)
Yes 311 (24.2) 344(31.8) 316(32.6) 291(32.6) 258(32.3) 227 (33.0) 194 (32.3)
No 951 (75.8) 730(68.2) 642 (67.4) 597 (67.4) 536 (67.7) 472 (67.0) 401 (67.7)
Psychological status: depression 1.80+2.10  2.44+2.51 2344241 230+2.56 2.35+2.28 2.27+2.08 2.26+2.27 0.67 (.644)
ADL 0.21£0.96  0.19+0.93 0.30+1.26 0.42+1.49 0.47+1.60 0.47+1.55 0.56+1.70 7.39 (<.001)
Instrumental ADL 0.80£1.97 0.79+£2.11 0.98+2.46 1.12+2.65 1.28+2.85 1.38+2.88 1.47+3.04 7.74 (<.001)
Physical function: grip strength 19.85£6.81 19.54+6.48 18.26+£6.06 18.85+6.83 19.50+7.32 19.00+7.17 18.54+6.95 4.02 (.001)
Chronic disease
Hypertension 74.63 (<.001)
Yes 500 (38.8) 482 (44.4) 494 (51.9) 479 (54.5) 464 (59.4) 427 (62.7) 371(63.7)
No 762 (61.2) 592 (55.6) 464 (48.1) 409 (45.5) 330 (40.6) 273 (37.3) 225(36.3)
Diabetes 43.06 (<.001)
Yes 226 (17.8) 213(19.9) 210(22.4) 211 (24.6) 215(27.9) 206 (30.9) 187 (33.4)
No 1,036 (82.2) 861(80.1) 748(77.6) 677 (75.4) 579(72.1) 494 (69.1) 409 (66.6)
Heart disease 21.60 (.001)
Yes 111 (8.5) 105 (9.7) 107 (11.2) 108 (12.1) 115(14.6) 107 (15.4) 93 (16.4)
No 1,151 (91.5) 969 (90.3) 851(88.8) 780(87.9) 679 (85.4) 593 (84.6) 503 (83.6)
Cerebrovascular disease 28.15 (<.001)
Yes 51 (4.2) 57 (5.3) 75 (7.6) 81 (8.6) 77 (9.4) 73 (10.4) 71 (11.4)
No 1,211 (95.8) 1,017 (94.7) 883 (92.4) 807 (91.4) 717 (90.6) 627 (89.6) 525 (88.6)
Cognitive function 18.43 (<.001)
Suspected dementia 207 (18.0) 230(23.3) 201 (23.1) 209 (26.6) 195(28.4) 177 (30.2)
Mild cognitive impairment 1,262 (100.0) 470 (45.0) 346 (39.0) 314(37.2) 270(36.0) 241 (38.0) 206 (36.9)
Normal 364 (37.0) 331(37.7) 319(39.7) 269 (37.4) 216(33.6) 177 (32.9)

Values are presented as number, meanz+standard error, or unweighted count (weighted %).

ADL, activities of daily living.
“Baseline survey.
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Table 2. Multinomial logistic regression for cognitive functional groups

Suspected dementia vs. MCI

Normal vs. MCI

Variable RRR (95% Cl) p RRR (95% Cl) P

Age 1.08 (1.06 to 1.11) <.001 0.97 (0.95 to 0.99) .002
Education (Zmiddle)a) 1.41 (0.87 to 2.29) .165 2.19 (1.50 to 3.19) <.001
Diabetes (yes)a) 1.21 (0.89 to 1.65) 229 0.75 (0.57 to 0.99) .047
Physical activity at least once a week (yes)” 0.69 (0.51 to 0.95) .024 1.33 (1.05 to 1.68) .017
Depression 1.09 (1.03 to 1.14) .001 0.92 (0.88 to 0.97) .001
Instrumental activities of daily living 1.18 (1.11 to 1.25) <.001 0.88 (0.82 to 0.95) .001
Grip strength 0.94 (0.92 to 0.96) <.001 1.05 (1.03 to 1.06) <.001
No. of social meetings attended 0.77 (0.63 to 0.93) .007 1.10 (0.98 to 0.99) .036
(intercept) 0.01 (0.00 to 0.02) <.001 1.33 (0.29 to 5.99) 714

Values are presented as (95%).

CI, confidence interval; MCI, mild cognitive impairment; RRR, relative risk ratio.

“The references were cognitive function (normal), education (<elementary), diabetes (no), and physical activity at least once a week (no).

Table 3. Odds ratios for reversion to normal cognition and progression to dementia

Reversion to normal cognition

Progression to dementia

Variable OR (95% CI) o OR (95% CI) o
Age 0.82 (0.73 t0 0.93) .001 1.79 (1.55 to 2.05) <.001
Physical activity at least once a week (yes)” 1.38 (1.16 to 1.65) <.001 0.73 (0.56 to 0.94) 015
Depression 0.82 (0.86 to 0.88) <.001 1.35(1.16 to 1.57) <.001
Instrumental activities of daily living 0.48 (0.27 to 0.87) .015 1.12 (1.07 to 1.17) <.001
Grip strength 1.46 (1.32 to 1.62) <.001 0.75 (0.67 to 0.85) <.001
No. of social meetings attended 1.17 (1.05 to 1.31) .007 0.81 (0.70 to 0.94) .005
(intercept) 0.01 (0.00 to 0.02) 0.01 (0.00 to 0.02)

CI, confidence interval; OR, odds ratio.
“The reference group was physical activity at least once a week (no).
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Figure 2. Nomogram for predicting cognitive functional changes. (A) Nomogram for predicting reversion to normal cognition. (B) Accuracy
of predicting reversion to normal cognition. (C) Nomogram for predicting progression to dementia. (D) Accuracy of predicting progression to
dementia. Est., estimates; IADL, instrumental activities of daily living; PV+, positive predictive value PV-, negative predictive value; SE, standard
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Purpose: This study investigated the factors influencing smartphone overdependence in university stu-
dents using an ecological model and descriptive research.

Methods: Data were collected from 482 students at 13 universities in the six regions in South Korea
from October 20, 2020, to March 25, 2021. Data analysis involved descriptive statistics, the chi-square
test, the independent samples t-test, analysis of variance, and hierarchical multiple regression.

Results: The significant ecological factors influencing smartphone overdependence included self-aware-
ness of smartphone overdependence (p=.33, p<.001), autonomy (f=-.25, p<.001), average daily smart-
phone usage time (B=.18, p<.001), gender (B=.15, p=.001), college year (B=.15, p=.020), forming re-
lationships with others as a motivation for smartphone use (B=-.15, p=.008), friend support (B=.14,
p=.006), and age (B=-.12, p=.047). The model explained 34.9% of the variance.

Conclusion: The study emphasized the role of personal and interpersonal factors, in smartphone over-
dependence among university students. Tailored intervention strategies are necessary to address smart-
phone overdependence, considering the unique characteristics of students' environments. A significant
aspect of this study is that it provides an explanation of the multidimensional factors contributing
to smartphone overdependence among university students, including intrapersonal, interpersonal, and
environmental influences.

Keywords: Addictive behavior; Environment; Personal autonomy; Smartphone; Universities

Introduction

Smartphones, which offer convenient access to the Internet and a wide variety of applications,
can be a very useful tool for maintaining social connectivity while overcoming physical distance
limitations in situations such as the coronavirus disease 2019 (COVID-19) pandemic [1].
Smartphone functions also provide many advantages in daily life that can contribute to im-
proved productivity, social interactions, rest and relaxation, and entertainment [2,3]. However,
this convenience can also lead to excessive usage, which can have negative effects on social rela-
tionships, productivity, and academic performance [4,5] and contribute to mental health prob-
lems such as physical health problems [6], depression, and anxiety [7,8]. Smartphone overde-
pendence refers to a state of excessive smartphone use or the inability to control such usage. It
can lead to negative psychological, social, and interpersonal consequences, potentially disrupt-
ing oné’s daily life, including work, school, and social activities [9]. It is also known as smart-
phone addiction [5], excessive smartphone use [10], and problematic smartphone use [2].
While smartphone addiction is commonly used in the literature [11], in South Korea, smart-
phone overdependence has been adopted to mitigate the stigma associated with the word “ad-
diction” [12,13].

In Korea, 35.4% of university students, which is an increasing proportion, are at risk of be-
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coming overdependent on smartphones [14]. Smartphones also
serve as a shelter for university students when they need to adapt
to a new environment, and the educational environment in which
the use of digital devices is inevitable represents an obstacle to
controlling smartphone use [15]. Furthermore, the unprecedented
COVID-19 pandemic, which affected the entire world, led to the
risk of severe addiction among university students due to the ex-
cessive use of digital devices [16]. Therefore, a comprehensive
evaluation of the factors affecting smartphone overdependence
must consider the effect of environmental factors surrounding
university students.

The ecological approach, which considers the interaction be-
tween various environmental factors surrounding individuals to
understand human behavior in a multidimensional context that
includes social phenomena, is a suitable model for examining the
environmental factors that can affect university students’ overde-
pendence on smartphones [17]. According to McLeroy et al. [17],
individual behavior is influenced by and interconnected with in-
trapersonal, interpersonal, institutional, community, and public
policy factors. Therefore, an ecological model can propose com-
prehensive and systematic intervention strategies that consider
components at each level to promote positive changes in health
behaviors.

Previous studies on smartphone overdependence among uni-
versity students analyzed the key variables in an ecological model
and found that woman students exhibited higher levels of smart-
phone overdependence than man students [18-20]. Men had
higher frequencies of using text messaging, voice calls, and gam-
ing apps [18], while women primarily used smartphones for social
interactions, showing greater engagement in social networking
services [21]. Furthermore, younger individuals [22] and those
who spend more time on their smartphones exhibit a sharply in-
creased risk of smartphone overdependence [20,23]. These find-
ings suggest that variations in smartphone overdependence levels
are influenced by individual characteristics and usage behaviors.
Self-determination focuses on self-regulation in the context of
health behavior change and emphasizes that motivation comes
from within. Thus, when autonomy, competence, and relatedness,
the three basic psychological needs, are satisfied, individuals are
motivated to engage in self-directed behavior and make their own
decisions [24]. Self-determination can be particularly beneficial
for university students in reflecting on problematic behaviors,
such as smartphone overdependence, and fostering healthier hab-
its [12,25]. Additionally, various intrapersonal factors, including
psychological elements, such as depression [7], anxiety [7,8], lone-

liness [10], and stress [5], have been identified as factors influenc-
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ing smartphone overdependence among university students. As a
key variable of interpersonal factors, social support such as family,
friends, and specific other support, can serve as a positive resource
for individuals [26] that mitigates negative Internet usage [27].
Additionally, intimate interactions among individuals are import-
ant stimuli for regulating smartphone use among university stu-
dents, highlighting the need for social resources connected to an
individual [28]. Thus, social support is a significant factor that can
positively influence smartphone overdependence. In terms of in-
stitutional and community factors, the university environment
plays a crucial role in influencing overall life satisfaction during
college years. Lower satisfaction with university life is associated
with higher levels of smartphone overdependence, potentially re-
flecting difficulties in adjusting to college life [29]. Regional char-
acteristics, such as urban scale and high population density, are
also linked to increased Internet addiction [30,31]. These findings
indicate that individuals are also influenced by their interactions
with external environmental factors [17].

As previously discussed, both internal and external environ-
mental factors can closely affect smartphone overdependence
among university students. However, the studies investigating the
relationship or influence of smartphone overdependence have
been fragmented, as they have focused on variables limited to the
personal characteristics or social psychological factors of universi-
ty students. Research that considers external environments (such
as universities and communities) and regional characteristics is
lacking. Therefore, this study aimed to provide basic data for the
prevention and management of smartphone overdependence by
identifying the intrapersonal, interpersonal, institutional, and
community factors that affect university students’ smartphone

overdependence using an ecological model.

Methods
1. Study design

This was a descriptive research study conducted to identify the
factors influencing university students’ smartphone overdepen-

dence based on an ecological model [17] (Figure 1).

2. Participants

The subjects considered in this study were selected from 13 uni-
versities from a total of six regions in Korea: Seoul/Gyeonggi,
Gangwon, Gyeongsang, Jeolla, Chungcheong, and Jeju to reflect

the local environment for the ecological model. The subjects were
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Institutional & community factors
incidence rate

e |nstitutional: perceived university environment,
| education toward smartphone dependence, college life |
® Community: residence region, city size, COVID-19

Interpersonal factors

e Social/family support (family support, friend support, q
special person support), family life

Smartphone
overdependence

Intrapersonal factors

® Demographic characteristics, smartphone usage
characteristics, self-determination

Figure 1. Study framework. COVID-19, coronavirus disease 2019.

university students who were provided with a description of the
purpose of the study and voluntarily agreed to participate after see-
ing a recruitment notice that included the purpose of the study and
the online survey uniform resource locator (URL), which was
posted on each university’s online community (Everytime website).

Based on the 1:10 minimum ratio of independent variables and
samples [32], a sample size of 1:15 to 1:20 per independent vari-
able was applied, considering the vulnerabilities of online surveys
such as regional distribution, response rate, and sampling bias,
which are important indicators of environmental factors in this
study. Therefore, based on the 26 predictors of this study, the
number of samples that should be collected was calculated to
range from a minimum of 360 to a maximum of 520. Meanwhile,
the sample size of this study was determined based on the mini-
mum number of subjects required for multiple regression analysis,
calculated using the G*Power 3.1.9.2 program (Heinrich-Heine-
Universitit Diisseldorf). A two-tailed significance level (o) of .05,
a power (1-B) of 80%, and an effect size (f*) of .15 (medium) were
set, with 26 predictor variables included, the minimum required
sample size was calculated to be 175 participants.

A total of 498 questionnaires were collected for the online sur-
vey, with 67 to 93 subjects per region. The final analysis was con-
ducted using 428 responses, excluding 16 cases of missing data
and duplicate responses (identified by duplicate IP addresses and
phone numbers).

3. Ethical consideration
This study was conducted after obtaining approval from the in-
stitutional review board of Hallym University (HIRB-2020-063-

1-R). Information on the research purposes, research procedures,

and data protection was explained to the study subjects, and they
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were notified that they could withdraw their participation at any
time, even during the study. It was explained that the study results
and anonymity of the survey responses of the data collected
through the survey would be used only for research purposes, re-
tained on a private computer, not disclosed and that they would

be permanently deleted after the study was completed.
4. Measurements

1) Smartphone overdependence

Smartphone overdependence was measured using the smart-
phone addition scale-short version (sas-sv) scale developed by
Kwon et al. [33]. This tool consists of a total of 10 questions, in-
cluding daily-life disturbance, positive expectation, withdrawal,
cyberspace-oriented relationship, overuse, and tolerance, rated on
a 6-point Likert scale (1=strongly disagree, 6=strongly agree). The
smartphone-dependent high-risk group included men who
scored 31 points or higher and women who scored 33 points or
higher [33]. At the time of tool development, reliability rated by

Cronbach’s o was .97, and in this study, Cronbach’s o was .85.

2) Intrapersonal factors

Intrapersonal factors are individual characteristics, such as
knowledge, attitudes, self-concept, behavior, and skills [17]. This
study included demographic characteristics, smartphone usage
behavior, and self-determination.

(1) Demographic and sociological characteristics

Demographic characteristics such as gender, age, university
major, type of residence, and whether or not someone lived alone
were collected. The type of residence was divided into residence

in a family home and commuting to school with movement be-
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tween regions, living alone/dormitory, and living in a school dor-

mitory.

(2) Smartphone usage behavior

Smartphone usage behavior included the first age of smart-
phone use, the motivation for smartphone use, the main smart-
phone use, the average daily smartphone usage time, self-aware-
ness of smartphone overdependence, satisfaction of smartphone
usage for the purpose, problematic smartphone use, health status
related to smartphone use, and smartphone usage time after the
COVID-19.

(3) Self-determination

Self-determination was measured using the Korean version of
the basic psychological needs scale developed and validated by
Lee and Kim [34] based on the basic psychological needs scale of
the self-determination theory developed by Deci and Ryan [24].
This consists of 18 items, including autonomy (six items), compe-
tence (six items), and relatedness (six items). Each item is rated on
a 6-point Likert scale (1=not at all, 6=always), the higher scores
indicate higher the basic psychological needs. In a study by Lee
and Kim [34], the overall reliability was indicated by a Cronbachs
a of .87, the score for autonomy was .70, that for competency was
.75, and that for relatedness was .79. In the present work, the over-
all reliability had a Cronbachs a of .87, that for autonomy was .87,

that for competence was .82, and that for relatedness was .82.

3) Interpersonal factors

Interpersonal factors included social support and networks,
such as family, friends, and workplace, which could change or in-
fluence an individual’s behavior [17]. Social support and family

life satisfaction were included in this study.

(1) Social support

Social support was measured using the multidimensional Scale
of Perceived Social Support developed by Zimet et al. [35] and
adapted by Shin and Lee [36]. This scale consisted of 12 items, in-
cluding family support (four items), friend support (four items),
and significant other support (four items). In this study, signifi-
cant others (including professors) included support by meaningful
others, excluding family and friends. Each item was rated on a
5-point Likert scale (1=strongly disagree, 5=strongly agree). At the
time of the tool’s development, Cronbach’s a was .85 for total reli-
ability for social support, .85 for family support, .75 for friend sup-
port, and .72 for significant other support. In the present study,
Cronbachs a was .91 for overall reliability, .87 for family support,
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.87 for friend support, and .83 for significant other support.

(2) Family life satisfaction

Family life satisfaction was measured using a question about the
degree of satisfaction with relationships with family members,
which was rated on a 5-point Likert scale (1=not satisfying at all,

5=very satisfying).

4) Institutional and community factors

Institutional factors refer to formal and informal rules and the
characteristics of an organization that support behavioral changes
among its members. Community factors are relationships be-
tween organizations, institutions, and networks in a community
[17]. In this study, the perceived university environment, experi-
ence in receiving education on smartphone overdependence pre-
vention, college life satisfaction, city size of residence, and the
COVID-19 incidence rate were included as institutional and com-

munity factors.

(1) Perceived university environment

The perceived university environment was measured by modi-
tying and supplementing the perceived school environment tool
developed by Heo [37] based on the environmental factors pro-
posed by Kamphuis et al. [38]. The content of the modified tool
was validated by two advisory committees (consisting of six pro-
fessors in social welfare, psychology, psychiatry, psychiatric nurs-
ing, and community nursing) and through three rounds of expert
group meetings (including one counseling psychologist and two
nursing professors). In this study; a total of five items consisting of
two accessibility items, two availability items, and one program
provision item for performing activities related to overdependence
on smartphones were used. Each item was rated on a 5-point
Likert scale (1=strongly disagree, 6=strongly agree). The reliability
of the tool used in the study of Heo [37] had a Cronbach’s o of .65.
In the present study, it was .84.

(2) Experience in receiving education on smartphone overdepen-
dence prevention

Receiving education on smartphone overdependence preven-
tion in universities was classified as “yes;” while not receiving such

education was classified as “no.”

(3) College life satisfaction
College life satisfaction was surveyed by a question about the
“overall degree of satisfaction with the social and physical envi-

ronment in your college life” Responses were rated on a 5-point
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scale (1=not satisfying at all, 5=very satisfying).

(4) City size of residence

Based on the criteria for classifying cities by population distri-
bution [39], cities with a population of more than 1 million can be
classified as large cities, those with a population of 500,000 to less
than 1 million can be classified as medium cities, and those with a
population from 100,000 to less than 500,000 can be classified as
small cities. In this study, megalopolises and large cities were com-
bined and classified as large cities with populations of more than
100 million, and medium-sized and small cities were combined

and classified as small cities with populations of less than 500,000.

(5) COVID-19 incidence rate

The COVID-19 incidence rate was calculated on October 1,
2020 [40], which was about 2 weeks prior to the administration of
the survey (considering the guidelines for applying the quarantine
stage based on the average number of confirmed cases in the pre-
vious week), and the cumulative number of confirmed cases by
region [41]. For this study, participants’ regions of residence were
identified down to the city level of their actual residence because it
could be directly affected by COVID-19.

5. Data collection

Data were collected from students who attended 13 universities
in six regions from October 20, 2020, to March 25, 2021, by post-
ing a recruitment notice that described the research purpose and
providing a URL to respond to the online survey on the bulletin
board of the online community site (Everytime website) of each
university. The online survey utilized the Naver office question-
naire (Naver Corp.), which included a description of the study
subjects and a consent form. The questionnaire could be complet-
ed in about 15 minutes through a preliminary survey. It could
only be completed if the participants read and checked the expla-
nation about the study purpose and consent form after accessing
the URL. Those who did not agree were considered unwilling to
participate in this study. Thus, the survey was not conducted. Du-
plicate participation and false entries were addressed by limiting
participation to one time per identification (ID). However, in the
case of Naver, since each individual can create up to three IDs,
participants with the same phone number and Internet Protocol
address were also excluded to minimize duplicate participation.
After the survey was completed, the participant’s contact informa-
tion was entered, and a mobile beverage exchange ticket was pro-

vided as a token of gratitude to those who provided their personal
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information.

6. Data analysis

The collected data were analyzed using the IBM SPSS ver. 25.0
program (IBM Corp.). Descriptive statistics were used for the dis-
tribution of smartphone overdependence and the ecological fac-
tors of the university students. The x* test, independent t-test, and
analysis of variance analysis of variance were performed to deter-
mine the difference between smartphone overdependence and the
ecological factors. The correlation between variables was analyzed
using Pearsons correlation coefficients, and hierarchical multiple
regression analysis was used to verify the ecological factors affect-

ing smartphone overdependence.

Results
1. Ecological characteristics of the participants

1) Intrapersonal factors
(1) Demographic characteristics and smartphone usage behavior

A total of 482 participants were included in this study, with 295
woman students (61.2%) and 187 man students (38.8%), and an
average age of 21.3+1.96 years. By college year, first-year students
were the most common, with 150 students (31.1%), followed by
130 students (27.0%) in the second year, 111 students (23.0%) in
the third year, and 91 students (18.9%) in the fourth year. There
were 122 engineering and technology majors (25.3%), 85 social
sciences majors (17.6%), and 69 students (14.3%) each in human-
ities and nursing/health science. As for the residence type of the
subjects, 196 students (40.7%) lived in a family home and 60 stu-
dents (12.4%) commuted to college from their family home in
other areas, while 121 students (25.1%) lived outside of the home,
and 105 students (21.8%) lived in a school dormitory. Two hun-
dred and fifty-six students were living with their parents (53.1%),
123 students were living alone (25.5%), and 103 students were liv-
ing with friends or colleagues (21.4%) (Table 1).

Examination of the smartphone usage behaviors of the subjects
in this study found that the average level of smartphone overde-
pendence was 37.63+8.62 points out of 60 points in total, of which
376 (77.8%) were at risk of smartphone overdependence. In terms
of the first age of smartphone use, 229 students (47.5%) were in
middle school, and 158 students (32.8%) were in elementary
school. As for the motivation for smartphone use, 301 students
(62.4%) used them to form relationships with others, followed by

18.7% for information searching and 13.7% for the latest trends.

https://www.jkan.or.kr



Factors influencing smartphone overdependence

Table 1. Ecological characteristics of participants (n=482)

Factor Variable Value
Intrapersonal Demographic characteristics
Gender
Men 187 (38.8)
Women 295 (61.2)
Age (yr) 21.3+1.96 (18-29)
College year
First year 150 (31.1)
Second year 130 (27.0)
Third year 111 (23.0)
Fourth year 91 (18.9)
Major department
Humanities 69 (14.3)
Social sciences 85(17.6)
Education 53 (11.0)
Engineering & technology 122 (25.3)
Natural sciences 40 (8.3)
Nursing/health science 69 (14.3)
Art & physical 44 (9.2)
Residence type
Family home 196 (40.7)
Commute to college from other areas 60 (12.4)
Living outside of home 121 (25.1)
School dormitory 105 (21.8)
Cohabitation status
Parents (include family) 256 (53.1)
Friend or colleague 103 (21.4)
Alone 123 (25.5)
Smartphone usage behaviors
Smartphone overdependence” 37.63+8.62 (10-60)
High risk user 376 (77.8)
General user 107 (22.2)
Age at first smartphone use
Elementary school 158 (32.8)
Middle school 229 (47.5)
High school 63 (13.1)
University 32 (6.6)
Motivation for smartphone use
Latest trends 66 (13.7)
Information searching 90 (18.7)
Studying purposes 25 (5.2)
Forming relationships with others 301 (62.4)
Main usage of smartphone
Phone function (voice call, message, etc.) 14 (2.9)
Entertainment function” 67 (13.9)
Information searching 47 (9.7)
SNS (KakaoTalk, Line, etc.) 236 (49.0)
Watching videos 118 (24.5)
Average smartphone usage time per day (hr) 5.60+2.69 (0.75-16.00)

(Continued on next page)
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Table 1. Continued

Factor Variable Value
During week average usage time (hr) 5.2242.75 (0.65-17.00)
Weekend average usage time (hr) 5.9842.94 (0.50-16.00)
Self-awareness of smartphone overdependence

Yes 224 (46.5)

No 258 (53.5)
Smartphone usage time after the COVID-19 (hr)

<1 147 (30.5)

2 114 (23.6)

3 119 (24.7)

>4 102 (21.2)
Satisfaction of smartphone usage for specific purposes®

Information searching 371 (77.0)

Networking through SNS 250 (51.9)

Entertainment function” 161 (33.4)

Financial benefits 42 (8.7)

Use for learning 36 (7.5)
Problematic smartphone use?

Conflict with parents/family 56 (11.6)

Difficulties in interpersonal relationships 58 (12.0)

Excessive usage charges 65 (13.5)

Decreased health status 196 (40.7)

Decreased academic and work efficiency 303 (62.9)

Others 28 (5.8)
Health status related to smartphone use?

Lack of sleep 155 (32.2)

Impaired vision and dry eye 224 (46.5)

Headache 50 (10.4)

Decreased concentration 191 (39.6)

Decreased physical strength 35(7.3)

Musculoskeletal pain (neck, back, wrist, etc.) 121 (25.1)
Self-determination 82.61+10.85 (39-108)

Autonomy 27.42+4.99 (10-36)

Competence 26.05+4.73 (10-36)

Relatedness 29.14+4.13 (16-36)

Interpersonal Social support 48.70+7.64 (22-60)
Family support 16.20+3.16 (4-20)
Friend support 16.22+2.93 (4-20)
Significant other support 16.29+2.96 (4-20)

Family life satisfaction 4.09+0.86 (1-5)
Satisfied 376 (78.0)
Unsatisfied 106 (22.0)
Institutional & community Perceived university environment 2.62+0.78 (1-5)
Experience of receiving education on smartphone overdependence prevention
Yes 115 (23.9)
No 367 (76.1)
College life satisfaction 3.54+0.88 (1-5)
Satisfied 264 (54.8)
Unsatisfied 218 (45.2)

(Continued on next page)
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Table 1. Continued

Factor Variable Value

City size of residence”

Metropolitan city
Small-medium size city
COVID-19 incidence rate?

347 (72.0)
135 (28.0)
109.19+73.36 (9.67-271.91)

Values are presented as number (%) or mean + standard deviation (range).
COVID-19, coronavirus disease 2019; SNS, social network service.

JSmartphone overdependence criteria: Men: =31, Women: >33. “Game, hobby, music, movie, etc. "Multiple response. “City size classification crite-
ria: large metropolitan area, 1 million or more; metropolitan area, 500,000 or more and less than 1 million; small-medium size area, less than 500,000 ac-
cording to population data from the National Environment Information Network System (https://www.neins.go.kr/mid = 11010200). “Based on COVID-19
incidence rate: 139.13/100,000 population on period from October 1, 2020 to March 25, 2021; http://ncov.mohw.go.kr/; Population Source by Re-
gion-Ministry of the Interior and Safety, Resident Registered Population Status (based on January 2020).

For the main use of smartphones, the percentage used for social
network service (SNS; 236 students, 49.0%) and watching videos
(118 students, 24.5%) was high. The average daily smartphone us-
age time was 5.60%2.69 hours, with 147 students (30.5%) increas-
ing their smartphone usage time by less than an hour after the
COVID-19 outbreak, followed by 24.7% with a 1-hour or less in-
crease, 23.6% with a 3-hour increase, and 21.2% with a 4-hour or

more increase (Table 1).

(2) Self-determination

The participant’s self-determination scored an average of
82.61+10.85 points out of 108 points in total, and among the
sub-factors, autonomy scored 27.42+4.99 points, competence
scored 26.05+4.73 points, and relatedness scored 29.14+4.13
points (Table 1).

2) Interpersonal factors

The subjects’ social support scored 48.70+7.64 points out of a
total of 60 points, and among the sub-factors, family support
scored 16.20+3.16 points, friend support scored 16.22+2.93
points, and significant other support scored 16.29+2.96 points.
For family life satisfaction, the results scored 4.09+0.86 points out
of 5, and 376 students (78.0%) responded that they were satisfied
with their family life (Table 1).

3) Institutional and community factors

The perceived university environment averaged 2.62+0.78
points out of 5 points, and satisfaction with college life averaged
3.54+0.88 points out of a total of 5 points, while 264 students
(54.8%) said they were satisfied with college life. Meanwhile, 115
students (23.9%) responded that they had education related to
overdependence on smartphones in universities. As for the size of
cities in the residential area, 347 students (72.0%) resided in large

cities and 135 students (28.0%) in small and medium-sized cities.
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The average COVID-19 incidence was 109.19+73.36 per 100,000
population, which was slightly lower than the domestic incidence
rate of 139.13 per 100,000 population (based on October 1, 2020-
March 25, 2021) (Table 1).

2. Degree of smartphone overdependence according to
ecological factors

On the intrapersonal factor of gender, smartphone overdepen-
dence was rated 39.64+7.87 points for woman students, signifi-
cantly (t=-6.70, p<.001) higher than 34.47+8.83 points for man
students. The degree of smartphone overdependence according to
the smartphone usage behaviors of the study participants was
41.92+7.08 points for smartphone overdependence self-aware-
ness, which was statistically significantly higher than 33.91+8.11
points when not perceived as smartphone overdependence (t=-
11.47, p<.001). In terms of the degree of increase in smartphone
usage time after COVID-19, more than 4 hours was the highest,
with 41.64+7.60 points, and this difference was statistically signifi-
cant (F=11.39, p<.001) (Table 2).

The analysis of participants’ smartphone overdependence ac-
cording to interpersonal factors showed a score of 39.28+8.82
points for family life dissatisfaction, which was statistically signifi-
cantly higher than 37.16+8.52 points for family life satisfaction
(t=2.24, p=.025). The participants’ smartphone overdependence
according to institutional factors showed a score of 38.67+8.54
points for college life dissatisfaction, which was statistically signifi-
cantly higher than 36.77+8.61 points (t=2.43, p=.016). The partic-
ipant’s smartphone overdependence according to community fac-
tors scored 37.84+8.56 points for living in large cities, which was
higher than that for living in small and medium-sized cities, but

the difference was not statistically significant (Table 2).
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Table 2. Degree of smartphone overdependence according to ecological factors (n=482)

Smartphone overdependence

Factor Variable
Mean+SD torF (p)
Intrapersonal Demographic characteristics

Gender -6.70 (<.001)
Men 34.47+8.83
Women 39.64+7.87

College year 1.93 (.124)
First year 37.29+8.23
Second year 36.69+8.30
Third year 37.7249.01
Fourth year 39.43+9.09

Major department 1.01 (416)
Humanities 39.01+9.13
Social sciences 37.5218.06
Education 38.30+8.55
Engineering & technology 36.24+9.06
Natural sciences 37.131£8.05
Nursing/health science 38.42+8.38
Art & physical 37.95+8.63

Residence type 0.60 (.615)
Family home 37.96+9.19
Commute to college in other areas 37.65+8.31
Living outside of home 37.94+7.83
School dormitory 36.65+8.63

Cohabitation status 0.41 (.667)
Parents (include family) 37.89+8.97
Friend or colleague 36.98+8.92
Alone 37.64+7.60

Smartphone usage behaviors

Age at first smartphone use 0.61 (.611)
Elementary school 37.81+7.99
Middle school 37.831£8.97
High school 36.27+8.93
University 38.03+8.63

Motivation for smartphone use 2.43 (.064)
Latest trends 39.714£9.48
Information searching 37.97+8.33
Studying purposes 34.7247.69
Forming relationships with others 37.32+8.53

Main usage of smartphone 1.00 (.406)
Phone function (voice call, message, etc.) 35.93+8.49
Entertainment function” 36.21£9.39
Information searching 36.98+8.77
SNS (KakaoTalk, Line, etc.) 38.29+8.41
Watching video 37.58+8.56

Self-awareness of smartphone overdependence -11.47 (<.001)
Yes 41.92+7.08
No 33.91+8.11

(Continued on next page)
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Table 2. Continued

Smartphone overdependence

Factor Variable
Mean+SD torF(p)
Smartphone usage time after the COVID-19 (hr) 11.39 (<.001) a,b,c<d
<1? 35.91+9.30
2’ 35.96+8.40
° 38.05+7.69
24" 41.64+7.60
Interpersonal Family life satisfaction 2.24 (.025)
Satisfied 37.16+8.52
Unsatisfied 39.28+8.82
Institutional & community  Experience of receiving education on smartphone overdependence prevention -0.15 (.877)
Yes 37.74+8.45
No 37.60+8.68
College life satisfaction 2.43 (.016)
Satisfied 36.7718.61
Unsatisfied 38.6718.54
City size of residence” 0.86 (.390)
Metropolitan city 37.84+8.56
Small-medium size city 37.09+8.80

COVID-19, coronavirus disease 2019; SD, standard deviation; SNS, social network service.

JGame, hobby, music, movie, etc. “City size classification criteria: large metropolitan area, 1 million or more; metropolitan area, 500,000 or more and less
than 1 million; small-medium size area, less than 500,000 according to population data from the National Environment Information Network System
(https://www.neins.go.kr/mid = 11010200).

Table 3. Correlation between smartphone overdependence and ecological factors (n=482)

Factors Variable x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11
Smartphone overdependence x1 1
Intrapersonal x2 -.09 1
(.049)
x3 34 -17 1
(<.001) (<.001)
x4 =27 ={0B 05 1
(<.001)  (305) (.236)
x5 -13 .02 -.10 44 1
(.003) (614) (.035) (<.001)
X6 -.03 -14 .06 42 39 1
(.472) (002) (.223) (<.001) (<.001)
Interpersonal x7 -.06 -.08 .02 .29 .32 .51 1
(.179) (073)  (.715) (<.001) (<.001) (<.001)
x8 .04 -14 .09 31 .30 .69 49 1
(.441) (003) (.056) (<.001) (<.001) (<.001) (<.001)
x9 -.03 -.08 .03 22 31 .56 .57 .64
(.507) (092) (460) (<.001) (<.001) (<.001) (<.001) (<.001)
Institutional & community x10 -.05 -.14 .02 -.04 .04 .07 12 15 1
(.286) (002) (.650) (.365) (330) (.109) (.011)  (001)  (.002)
x11 .03 -.08 .01 .01 .07 .04 -.07 -.00 .01 1
(.477) (090) (.818) (817) (139) (438) (117) (993) (244) (.817)

x1, smartphone overdependence; x2, age; x3, average smartphone usage time per day (hr); x4, autonomy; x5, competence; x6, relatedness; x7, fami-
ly support; x8, friend support; x9, significant other support; x10, perceived university environment; x11, COVID-19 incidence rate (from October 1,

2020 to March 25, 2021).
COVID-19, coronavirus disease 2019.

https://www.jkan.or.kr
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3. Correlation between ecological factors and smartphone
overdependence

The participants’ degree of smartphone overdependence was
measured by the average daily smartphone usage time (r=.34,
p<.001) and showed a negative correlation with age (r=-.09,
p=.049). Autonomy (r=-.27, p<.001) and competence (r=-.13,
p=.003) which are sub-factors of self-determination, showed a
negative correlation. Thus, the higher the smartphone usage time,
the higher the degree of overdependence, and the higher the age,
the higher the level of autonomy and competence and the lower

the degree of smartphone overdependence (Table 3).

4. Ecological factors influencing university students’
smartphone overdependence

In this study, hierarchical multiple regression analysis, an analy-
sis method that could control the input order of the independent
variables, was used to verify the ecological factors affecting smart-
phone overdependence. The independent variables used in the
analysis included variables that showed statistically significant dif-
ferences in the analysis of smartphone overdependence and vari-
ables of interest that were considered to be important in this study.
These independent variables of intrapersonal factors were age
(r=-.09, p=.049), gender (t=-6.70, p<.001), average daily smart-
phone usage time (r=.34, p<.001), self-awareness of smartphone
overdependence (t=-11.47, p<.001), autonomy (r=-.27, p<.001),
and competence (r=-.13, p=.003) of self-determination. There
was no significant difference in the univariate analysis results, but
college year (F=1.93, p=.124) and motivation for smartphone use
(t=2.43, p=.064), which showed differences in the level of smart-
phone overdependence according to the category of each variable,
were included as independent variables. Interpersonal factors in-
cluded the degree of family life satisfaction (t=2.24, p=.025), as
well as family support (r=-.06, p=.179), friend support (r=.04,
p=.441), and significant other support (r=-.03, p=.507). These are
sub-factors of social support and important variables of interest in
this study. The institutional and community factors included the
perceived university environment (r=-.05, p=.286), the degree of
college life satisfaction (t=2.43, p=.016), the city size of residence
(t=0.86, p=.390), and the COVID-19 incidence rate (r=.03,
p=.477). Smartphone usage time after COVID-19 was found to be
statistically significant; however, this factor was excluded from hi-
erarchical multiple regression analysis because it was judged to
overlap with the usage time variable among the independent vari-
ables (Table 2, 3).
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Testing the assumption of regression analysis showed that the
Durbin-Watson statistic was 2.002, which was close to the refer-
ence value of +2, thus satisfying the independence of the error
term. The uniform variance and normality of the residuals were
confirmed through a scatter plot and a P-P diagram of the stan-
dardized residuals. The correlation coefficient between indepen-
dent variables was an absolute value of .00 to .69, and all variables
were independent. Tolerance for testing multicollinearity was .35
to .89, which was higher than 0.1. The variance inflation factor
was 1.12-2.81, which was lower than the reference level of 10.
Thus, there was no multicollinearity problem.

The analysis showed that the fit of the regression of model I
with intrapersonal factors was suitable (F=22.07, p<.001).
Self-awareness of smartphone overdependence ($=.33, p<.001),
autonomy (p=-.23, p<.001), average daily smartphone usage time
(B=-20, p<.001), forming relationships with others as a motivation
for smartphone use ($=-.16, p=.004), being a fourth-year student
(B=.16, p=.011), being a woman student (p=.15, p<.001), and age
(B=-.14, p=.024) were found to be variables that significantly af-
fected smartphone overdependence. The explanatory power of
the model was 34.5% (Table 4).

Model II additionally introduced interpersonal factors. The fit
of the regression model was found to be suitable (F=17.38,
p<.001). In model II, self-awareness of smartphone overdepen-
dence (p=.33, p<.001), autonomy (p=-.25, p<.001), average daily
smartphone usage time (B=.18, p<.001), being a woman student
(B=.15, p<.001), forming relationships with others as a motivation
for smartphone use (p=-.15, p=.006), being a fourth-year student
(B=.15, p=.017), friend support (B=.14, p=.006), and age (p=-.13,
p=.033) were found to be variables that statistically significantly
influenced smartphone overdependence. The explanatory power
of model II was 0.8% higher than that of model I, explaining
35.3% (Table 4).

Model IIT additionally introduced institutional and community
factors. The fit of the regression model was found to be suitable
(F=13.92, p<.001). In model III, self-awareness of smartphone
overdependence (B=.33, p<.001), autonomy (B=-.25, p<.001), av-
erage daily smartphone usage time ($=.18, p<.001), being a wom-
an student (B=.15, p=.001), being a fourth-year student (f=.15,
p=.020), forming relationships with others as a motivation for
smartphone use (f=-.15, p=.008), friend support (p=.14, p=.006),
and age (f=-.12, p=.047) were found to be variables that statisti-
cally significantly influenced smartphone overdependence. The
explanatory power of the model was 34.9%. Institutional and
community factors reduced the explanatory power by 0.4% (Ta-
ble 4).
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Discussion

This study attempted to identify the factors influencing univer-
sity students’ smartphone overdependence based on an ecological
model. The study findings provide basic data for preparing an in-
tervention plan for the prevention and management of smart-
phone overdependence.

In this study, the level of smartphone overdependence of uni-
versity students was found to be 37.63 points out of 60 points,
with 77.8% classified as high-risk users, which was a very high
rate. This is higher than the average score of 35.29 obtained in a
previous study [2], and the proportion of high-risers in this study
is very high compared to 67.0% reported by Olson et al. [2]. Ac-
cording to the ecological approach, the intrapersonal factors influ-
encing smartphone overdependence were identified in the follow-
ing order: self-awareness of smartphone overdependence,
autonomy, average daily smartphone usage time, gender, forming
relationships with others as a motivation for smartphone use, col-
lege year, and age. Additionally, the interpersonal factor of “friend
support” was identified.

Firstly, when the intrapersonal factors influencing smartphone
overdependence were examined, the self-awareness of smart-
phone overdependence was found to have the greatest impact. In
this study, 46.5% of the respondents perceived themselves as hav-
ing smartphone overdependence, and the actual degree of smart-
phone overdependence was significantly higher among those who
perceived themselves as overdependent. This can be seen in a
context similar to a study by Carbonell et al. [42], which reported
that the degree of smartphone overdependence increases as one’s
awareness of the use of smartphones increases. Applying this to
the KAP model (knowledge, attitude, practice model) that ex-
plains health behavior can have a positive effect on actual health
behavior due to increased awareness or attitude [43]. Therefore,
above all, accurately recognizing one’s smartphone use status can
be an internal motivation for controlling smartphone use.

In this study, high autonomy was found to reduce the degree of
smartphone overdependence among university students. Autono-
my of basic psychological needs is the ability to establish objec-
tives and regulate the behavior of one’s own free will [24]. High
autonomy can help control smartphone immersion and it is con-
sidered a very important positive factor in managing smartphone
use [29]. Therefore, improving the autonomy of university stu-
dents can be an important strategy that can help them control
their smartphone use on their own.

Smartphone usage time was also identified as a factor influenc-

ing smartphone overdependence. In this study, the average daily
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smartphone usage time was 5.60 hours, and the higher the usage
time, the higher the risk of smartphone overdependence. This was
consistent with the results of a study by Choo and Bae [20], re-
porting a quantitative relationship between smartphone overde-
pendence and smartphone usage time. Moreover, the present
study found that smartphone usage increased by an average of up
to 4 hours a day after COVID-19. Thus, face-to-face contact re-
strictions, such as social distancing, in the early stages of the
COVID-19 pandemic are believed to have affected the excessive
use of smartphones.

Gender was identified as a factor influencing smartphone over-
dependence. The results that woman students had a higher degree
of smartphone overdependence than man students are consistent
with several previous studies [19,20]. Different genders have dif-
ferent patterns of use or addiction [33]; in particular, women tend
to show an increased tendency to focus on social interactions than
men [18]. Therefore, an intervention approach that considers gen-
der differences in personal propensity or motivation for smart-
phone use is necessary.

Smartphone overdependence was found to decrease among
university students when the motivation for smartphone use was
to “form relationships with others” rather than to follow “the latest
trends”” Interpersonal relationship formation can be seen as a pur-
poseful act that requires positive achievement expectations at the
psychological development stage for university students [44]. Us-
ing smartphones for a purpose has a positive effect on smart-
phone overdependence, and once the purpose for using it is
achieved, its necessity decreases and does not lead to addictive use
[45]. However, the influence of COVID-19 has caused the space
for interaction to be concentrated online, and students have spent
a lot of time on their smartphones to form and maintain relation-
ships. Therefore, the method of online-dependent interaction
must change.

Age was found to affect smartphone overdependence, and the
younger the age, the higher the level of smartphone overdepen-
dence. In the case of university students, new students, who are
relatively young, can be confused by rapid environmental changes
upon admission, and their adaptation can affect smartphone over-
dependence [25]. Therefore, intervention in the proper use of
smartphones is required from the beginning of admission.

In contrast, fourth-year students were found to have a higher
degree of smartphone overdependence than first-year students.
The university period is a time of preparing for a future career
path and performing developmental tasks for self-identity and ca-
reer choice [46]. In particular, fourth-year students experience

stress due to crises, tension, and anxiety, along with psychological
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difficulties during college life related to employment. Such stress
among university students acts as a factor that increases smart-
phone overdependence by leading them to temporarily immerse
themselves in smartphone use to avoid their worries or psycho-
logical conflicts [5]. However, these findings contradict the results
that showed higher smartphone overdependence among younger
students. Thus, further investigation is needed to determine why
fourth-year students, who are expected to be relatively older,
showed higher smartphone overdependence compared to first-
year students.

Second, the interpersonal factor that influenced smartphone
overdependence was friend support; higher friend support was
associated with a higher degree of smartphone overdependence.
This is similar to the findings of Jin et al. [47] which showed that
higher social support was associated with excessive smartphone
use. This suggests that although new human relationships were
formed and intimate interpersonal relationships were strength-
ened through the active use of smartphone functions such as SNS
[48], it could also act as a risk factor for excessive smartphone use.
Given the temporary environmental changes caused by the
COVID-19 pandemig, it is likely that constant online interaction
with friends and increased social media engagement contributed
to the increase in smartphone overdependence [47].

Third, institutional and community factors were not identified
as factors influencing smartphone overdependence. No studies
have examined how the physical environment affects smartphone
overdependence, so it is difficult to make direct comparisons.
However, it is believed that the pandemic blocked access to the
college environment due to the suspension of college attendance
and conversion to non-face-to-face classes. As a result, the failure
to consider a situation in which access to the physical university
environment was difficult due to changes in the external environ-
ment was a limitation in deriving the results. Further, the inci-
dence of COVID-19 by region was not significant. This suggests
that differences in sample size across regions in this study may
serve as a limitation in identifying community and environmental
factors. Therefore, future research should consider sampling
methods that account for community characteristics, such as pop-
ulation and city size. However, the study showed that the time
spent using smartphones has increased since COVID-19, and the
level of overdependence on smartphones has increased accord-
ingly. Thus, the external community environment was judged to
have an insufficient impact. The pandemic situation is a social
phenomenon that can affect anyone, and since previous studies
have already expressed concerns about digital addiction [49],

measures to improve self-regulation capabilities for smartphone
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control should be established.

In this study, due to the lack of existing research on the relation-
ship between university students’ smartphone overdependence
and environmental factors, there was a limit to selecting variables
that could explain each level well in terms of the institutional and
community environments of university students. Future studies
should use objective indicators that can grasp environmental ef-
fects by reflecting the ecological characteristics of university stu-

dents.

Conclusion

This study was conducted to identify the factors that affect uni-
versity students’ overdependence on smartphones by applying
them to ecological models and dividing them into intrapersonal
factors, interpersonal factors, and institutional and community
factors. Based on the results of the above study, the characteristics
of individuals in understanding the factors influencing university
students’ smartphone overdependence were identified as effective
influential factors, consistent with previous studies. Intrapersonal
characteristics are essential to explaining smartphone overdepen-
dence and should be used as basic information for prevention and
management. In particular, the characteristics of smartphone use
differ according to the degree of smartphone overdependence and
gender, so a differentiated intervention strategy is needed. The re-
sults of this study using an ecological approach to reflect on recent
social and environmental phenomena in which the use of smart-
phones has become vital to forming and maintaining positive in-
terpersonal relationships are significant. Moreover, although there
were limitations in deriving significant influencing factors, it is
meaningful to attempt to comprehensively approach the environ-
ment to which an individual belongs by including variables for
community external environmental factors that were rarely used
in previous studies. Furthermore, the findings provide scientific
evidence for the development of intervention programs and train-
ing that incorporate multiple perspectives to prevent, manage, and
intervene in excessive smartphone dependence among college

students.
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Mediating effect of grit on the influence
of nurses' silence behavior on
medication safety competence:

a cross-sectional study
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Purpose: This study investigated the mediating effect of grit in the relationship between silence behav-
ior and medication safety competence among nurses.

Methods: The study included 166 nurses from four university hospitals and general hospitals in Seoul
and Gyeonggi-do, South Korea. Data were collected from March 1 to 10, 2024, using self-report ques-
tionnaires. Data were analyzed using the t-test, analysis of variance, Scheffé's test, and Pearson'’s cor-
relation coefficients with IBM SPSS Statistics ver. 23.0 (IBM Corp.). A mediation analysis was performed
using Hayes's PROCESS macro model 4 and the bootstrapping method.

Results: Medication safety competence showed significant correlations with silence behavior (r=-.21,
p=.008) and grit (r=.43, p<.001). Furthermore, grit partially mediated the relationship between silence
behavior and medication safety competence.

Conclusion: This study indicates that grit is a significant mediator in the relationship between silence
behavior and medication safety competence. Therefore, an integrated approach that reduces silence
behavior and promotes grit is essential for strengthening nurses' medication safety competence. Ul-
timately, these strategies will help ensure patient safety by improving medication safety competence.

Keywords: Clinical competence; Nurses; Patient safety; Psychological resilience; Social behavior
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3. ZKSAQ| LY EM0| I}2 EOOHM 2f2F0| O]

Fopeh g2 AP (F=4.30, p=.006), ZEFH(t=-3.88,

Table 1. Differences in medication safety competence according to nurses’ general characteristics (N=166)

Medication safety competence

Characteristic n (%) Mean+SD MeanzSD torF ) Post-hoc
Gender -0.56 .580
Women 148 (89.2) 4.07+0.48
Men 18 (10.8) 4.14£0.41
Age (yr) 30.3+6.24 4.30 .006 d>a
<25° 18 (10.8) 3.95+0.43
>25-<30" 74 (44.6) 3.98+0.44
>30-<35° 40 (24.1) 4.15£0.51
>35° 34 (20.5) 4.29+0.45
Marital status -3.88 <.001
Unmarried 119 (71.7) 3.99+0.45
Married 47 (28.3) 4.30+0.47
Education 5.31 .006 c>a,b
Diploma® 15 (9.0) 3.92+0.40
Bachelor's’ 139 (83.7) 4.06+0.46
>Master's 12 (7.3) 4.47+0.52
Clinical experience (yr) 7.5+6.66 5.68 .001 d>a
>1-<3° 51(30.7) 3.91£0.41
>3-<5" 28 (16.9) 3.99+0.45
>5-<10° 46 (27.7) 4.15%£0.48
210’ 41 (24.7) 4.27+0.46
Working department 1.55 .203
Ward® 75 (45.2) 4.15%£0.47
ICU° 63 (38.0) 4.020.48
ER® 16 (9.6) 4.11+£0.50
Others" 12 (7.2) 3.9140.31
Experience of medication errors 1.49 103"
Yes 69 (41.6) 4.15£0.51
No 97 (58.4) 4.03+0.44
No. of medication error experience -0.93 .357
<3 61 (88.4) 4.13+£0.50
23 8(11.6) 4.31£0.59

ER, emergency room; ICU, intensive care unit; Others, hemodialysis unit, operating room, post-anesthesia care unit; SD, standard deviation.
“Post-hoc: by Schefté test. ¥F: by Welch test analysis of variance; post-hoc: by Dunnett T3 test.
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Table 2. Level of nurses’ silence behavior, medication safety competence, and grit (N=166)
Variables Range Min  Max MeantSD Skewness Kurtosis
Silence behavior 1-5 1.00 439 291+0.74 -0.68 0.03
Situation 1.00 406 2.58+0.78 -0.41 -0.70
Avoidance of confrontation between health professionals over the role behavior 1.00 4.60 2.99+1.01 -0.55 -0.74
Absence of activity to improve of the hospital/department 1.00 4.75 2.88+0.95 -0.32 -0.68
Quietness to the problems or errors in the nursing practice 1.00 4.33 1.86+0.85 0.85 -0.17
Limited work-related communication between health professionals 1.00 4.25 2.30+0.82 0.12 -0.62
Motivation 1.00 500 3.26+0.85 -0.83 0.71
Fear of negative feedback 1.00 5.00 3.29+097 -0.75 0.19
Desire for good interpersonal relationships 1.00 5.00 3.65+095 -1.08 1.21
Feeling of helplessness to speak 1.00 5.00 3.40+1.02 -0.61 -0.23
Acclimation to the organizational climate 1.00 5.00 3.10+1.01 -0.46 -0.49
Concern about damage to professional image 1.00 5.00 2.63%+1.15 0.23 -0.94
Medication safety competence 1-5 3.14 500 4.08+0.47 0.48 -0.64
Patient-centered medication management 3 5.00 4.19+0.46 0.33 -0.80
Improvement of problem situations 275 500 3.98+0.55 0.28 -0.57
Management of influencing factors 3.17 5.00 4.26+0.45 0.24 -0.87
Crisis management 2.83 500 4.12+0.53 0.07 -0.68
Multidisciplinary collaboration 1.75 500 3.76x0.73 -0.02 -0.47
Responsibility as a nursing professional 200 500 3.99+0.60 -0.30 0.19
Grit 1-4 1.14 400 3.06+0.49 0.1 0.93
Persistence to achieve long-term goals 1.00 4.00 2.83+0.59 0.20 0.1
The passion to become a nursing professional 1.00 4.00 3.20+0.47 -0.21 2.19
Patient-oriented intrinsic motivation 1.50  4.00 3.16+0.59 -0.12 -0.47

SD, standard deviation.

p<.001), FE8(F=5.31, p=.006), YA} (F=5.68, p=.001)0]A]
YRt o7} Q= A0 R e th AREEA At AR 354] o]
o] 254 wiRtE T =9k, AS/Hi= 7180] nle Tt =7 Ve
oh &2 AA) ool MEH QT 43A EJET =911,

QA 104 ol4fo] 1-39 vjgkiict 7] LeRe Tuble 1),
4. 2B FS B, FoloRY 2Tt 131 ZHo| B

W5 9], FORPA ozt 130 Juw BA 2, FoRrd

A2 AF Y(r=-.21, p=.008)9} 72 FH{A|, 13! (r=.43,
A

ot g2
Y 3 SAEE ZAE o, JARA NN ARG W

Table 3. Correlations among nurses’ silence behavior, medication safe-
ty competence, and grit (N=166)

Silence Medication safety Grit
Variable behavior competence N
r (p) r (p) r(p)
Silence behavior 1
Medication safety competence -.21 (.008) 1
Grit -.22 (.005) .43 (<.001) 1

o] ZgolA © FQ3t g matEo] AgE AlQsta 7
H EARdS Agsiqint. 11519 vi7) & 2k= Hayes [41]9] PRO-
CESS macro model 42 2435} t}

WARIE HE5H10] A FHEAY 7127 AT A,
IARFE FAACRE FY51 o (F=12.25, p<.001), Tk
Aeko] T3t ©]Hl-2<(Durbin-Watson) |42 1.90°0.2 2.00] &
ARSE Eo g et @10 Z7)do] glo] =H(d =1.80) 2% 2t
A=At VIFE= =dHpe M5 P9iek viziaael 1312 1.10-
2158 10 mgto & gRlE o] 7|&E F5313lth. 3 A= 47-
912, .10 o4& YEY 53R 1T thsa44do] §lal, 434
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I} ol Fgke] A ISt B3 AR AHdS =Rlsh] 9
s A AR A, A At (p=.950)% S2A4Hd
(p=.052) 7P wtEslt. webA] 2 A 3R 71t
& BT S50 J 22 UEY JAZ4S Aldst]o] Adet
Ao gl
Step 1014 =¥l M5 F97F vzl 2238 v A=
FE 24T EH, Flo] BAACE Rl o] A st
(F=3.06, p=.012), I& P9= 1500 FH 02 e vA=
E YERTH(B=-.16, p=.002). o] F&°] g2 8% o1,
371 ZA|9HCohen's f=.06) -2J0]3t $=2[43]0 8 o]
A7 IR Ao AR JFE & 7S WESHL A
Step 204 =Rl A& P947F SEHQ Tt Ao 1)
A FFE &gt 2, Flol AA SR fofsto] Hygo] 29t
SF o (F=7.95, p<.001), & = T Aol F22
P U= AR UEPHITHB=-.18, p<.001). o] F =] dg¥
Z20%%2H, a7=7]= AARHCohen's f=.09) F-2]R|3t $F2
£[43], o] A= & A7 FORPA A i AP
T E 7Fs/dS H=ESHL . Step 3014 A= P99 13l0] &
oFrd Aol mlA= JFS SAlol EAT A, FRlol sAAL

= fofate] 2o Aestlal(F=12.25, p<.001), = FYo= 7+

folr 3,
B Jo H o

)

=

FORobd Ao FH0R FFE PAE A2E YEPHTHB=.35,
P<.001). Step 3°l4] A& 99| #E3} 3|FAS Pak(B=-.13)°]
step 201 419] BEH(B=-.18)Hc} &1l FLHEQ] FRPH H7Fo] &
AHORE FOlstH R (p=.005) & PLlot Tkt Agmtol A
oA 15 BE Wi ETE 7HA= ALE Yyt o] A2 4
B 32%% o™, W& P99 A7 7]= ZATHCohen’s f=.05)
FoH|Et Eo] A [43], 1R AA7]= S FE(Cohen's
f=16)°H Fojulgt £E0 2 YEpyITH43]. o] Ail= IE P9
Aot 59 R TR A=F ol AFAH 0= Vot 4
A2 9u]gtrH(Table 4).

HEAEFPE 0]83F PROCESS macro "i7f&st A4 27} 1
2 A5 P47 TRk A=Fe] m A= J7Fol et vz a )
(B=-.06)°1A 95% FEAERY A7t H2A 49 43t} shet

7k Atolofl 0 Z3tolA] ghor = SAH R [ofsto] w7 Byt
9)= A o=z YehgtHboot 95% confidence interval [CI], —.10 to
-.01) [41]. HE F7F TP A=Fol ml= AH 4 JFY a7t
A7) A2 A7](Cohen’s f=.05)10m & P97+ TL5S wi7f
2 RO Ao nX= 1A I AntA7]= AATHCo-
hen’s f=.01) 2 -7H44] JgFo] Rofulet 02 FlElo] AHH
Q FFE & 7= WZskar QloH43]. webA] & P97 A
St FORRPA o] FobA| 1, w74l T3S BoflAx FoF

QP Aol oA A0 E Uepdti(Table 4, Figure 1).

2
S
[
Py
10
£
=4
fo

={
a0
1o
o
_(.Zl"
)
4m

o

oy

o
-
)

ALAIALY] HE FPA= HF 29107, &= AfEkAiel
Chung [22]9] A7431 3.23-Et WA Yepgttt ol 291

Medication safety
competence

p=-.18 (p<.001)
Silence behavior >

Grit

B=-.16
(p=2002)

Medication safety
competence

Silence behavior >
B=-.13 (p=.005)

Figure 1. Mediating effect of grit in the relationship between silence
behavior and medication safety competence. b, standardized regres-
sion coefficient. Marital status, education, clinical experience were
controlled as covariate variables.

Table 4. Mediating effect of grit in the relationship between silence behavior and medication safety competence (N=166)

Steps Path B SE t (p) 950 Cl F(p) R? Cohen's f*
Step 1 SB — GR -.16 .05 -3.18 (.002) -.26 to -.06 3.06 (.012) .08 .06
Step 2 SB — MSC -.18 .05 -3.95 (<.001) -.27 to -.09 7.95 (<.001) .20 .09
Step 3 SB — MSC -.13 .04 -2.86 (.005) -21t0-.04 12.25(<.001) 32 .05
GR — MSC .35 .07 5.22 (<.001) .22 to .48 .16
Indirect effect SB — GR — MSC -.06 .02 -.10 to -.01 .01

B, standardized regression coefficient; CI, confidence interval; Cohen’s f2, a measure of effect size in regression analysis; F, F-statistic; GR, grit; MSC,
medication safety competence; SB, silence behavior; SE, standard error. Marital status, education, clinical experience were controlled as covariate

variables.
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Reliability and validity of the Korean
version of the Nurses Professional
Values Scale-3 for nursing students: a
methodological study

Eun Hee Yang', Mi Yu?

'Graduate School, College of Nursing, Gyeongsang National University, Jinju, Korea
Sustainable Health Research Institute, College of Nursing, Gyeongsang National University,

Jinju, Korea

Purpose: This study aimed to adapt the Nurses Professional Values Scale-3 (NPVS-3) for Korean nursing
students and assess its reliability and validity.

Methods: The NPVS-3 was translated into Korean using forward and back translation with expert re-
view. Data from 206 nursing students at four universities were analyzed to assess content, construct,
discriminant, and criterion validity, as well as internal consistency.

Results: The Korean version (NPVS-3K) consisted of 21 items in three subscales: caring (eight items), ac-
tivism (eight items), and professionalism (five items), explaining 60.9% of the total variance. For conver-
gent validity, standardized coefficients for the items ranged from .56 to .81, construct reliability ranged
from .89 to .95, and the average variance extracted ranged from .61 to .72. The model was validated by
confirmatory factor analysis (y*=526.00 [p<.001], x*/degrees of freedom=2.83, standardized root mean
residual=.03, goodness of fit index=.81, comparative fit index=.87, Turker Lewis index=.85). Discriminant
validity was confirmed using a multi-trait and multi-item matrix. Criterion validity showed positive cor-
relations between the three NPVS-3K factors and professional identity (factor 1: r=.40, p<.001; factor
2: r=.55, p<.001; factor 3: r=.43, p<.001). Internal consistency, as measured by Cronbach's a, was .94
overall, with subscale values of .90 for caring, .92 for activism, and .78 for professionalism.

Conclusion: The NPVS-3K demonstrated satisfactory validity and reliability, establishing it as a valuable
tool for assessing the professional values of Korean nursing students. Additionally, it can aid in develop-
ing educational strategies to strengthen these values, although further research is required to confirm
its broader applicability.

Keywords: Ethics; Nurses; Nursing student; Professionalism; Validation study
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Schank [12]7} v]5i] Zhzcfel, rﬂﬂw U JAFEAE oA
E(caring), AF5]% AH(activism), #
4 37H SHAFHC R FE 5 HEA 7H] S =T-3 (Nurses
Professional Values Scale-3, NPVS-3)2 7Rs}3ict. o] == 7+
SHEZ ] 7|2 FFE AN B 7kEAF St Z)dtstad[21],
5412 ejgto] Altfe] wet Belglo] SheflEl T g2l Bzt
245.9) A7} WSflRL 9101, olo] HgtsiA Aa-gE HolcHI2L,
A 5F9Q] ZA)|7FS < 8] (International Council of Nurses) &2
AR A AA HEAREY tE et &2 vig-Z AlFskal 9l
I, SR SR T olek fAkeHA WBtE L Qlet o= TtaAt
24 HHA 7 E SAGHAAE -2uEte] og5sh, Al 8
T= HFGstAt sk lEo] ZIE A0 222, 7t nS B
7H n59] WY SHeE Ak H $83 70| "ok
SR 714 g4 Bo] thet R Woms e AR F1A)
EQ 77 25 Aol d 2tegefrteo] wheh ks Wl 11 5
= E3 Zo|7F 9l Aolth23]. E tieke] w&IHg ESE Xfo|7} ]l
oung et Ao Y= B E Bo (tEHER] HAE gl
ezt Uk
NPVS-3 =7 22 7H319] i 2 24 754 € Sela]
93t BH o= ofz] Uzl wiekslol e ng U 75 ARAA
A8 % 9& £72 QoA ek ofo] ojgelolnd), Amulo}
[25], B2FE[26], o]=H27], FHFHoH28], LAEZ|OH29] T ofF =
7holl A tﬂiﬂcﬂ AREE AL QAT Sl A= obA jh=olwt Bl
£o} Al S AEE A7 gk mehd B 7o BHe 1o
24 714 3749 27| dA ) dfidohe ETAYS o2 Weis
9} Schank [12]9] 7t 73] 7H4] 7 =1 NPVS-3& -&uzt
Aol gHA| tﬂo}o} 4153]59} E]"j'EE }‘501"‘ Zoltt. o] &
o g me] 25 3 4

Al(innovation), 7]<](contribution), 2%

FA(professionalism)

N
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AP AR Hehdme] 44e 47) Zksrhste] A
3 oln] PAMAIZ A%lo] Qi 3, 4309 SIS HolREslglom,
AFEAT HA olefstiL Ao Holstr| S AHoR Fofat A
2 o seirt. 53] PUSS BERRY HYLAR, o
So| 44 BAS BRE B Fo BEARY NS TAHC
2 AP 4 9onE B AT PASS FEY Y
foz sheick. BEY 27k RATEES HYHOE Wsh|
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712 27L& Weis®} Schank [12]7} 7kt NPVS-3
Fltt. o] Tk 3719 shglaclod FAEof gle
F18 Q12 “Ed(caring) O & 791, 715, AGALE]
w3t ShAo] tigt A 4lol S-S T 7kXof] et o]

A st Q12 ‘AFE]H AA(activism) = HEEOF] 5

o N

S 11 i

trE o

2 g [

of ol N
pac)

o
1l

I A g = A
-
r'E

ol gavof BY Aor ke DA} HE oA AP H
FEFe AL, AR uE F6H, Aed &2 FAlsk= A
o] 284S T3 Qlth. Al HA 5192 912 A EA (professionalism)’
o7 IR, AN R A Aol tigt A iRt ofy ) AR
et ARt HAS Wgstar A=Alol #et Aotk d == F
2850 2 57 Likert 2{=('F235M4] gt} 14, ‘ol A= FQa3s}

oF 23, ‘Fasit 33, WS Fasit 4%, TPy Fasit 5%)
& 287014 1403871A] £ = o] Qloh. W47t w55 U AE4
7HA] Aol & AL oulgith. = A GA] vl=o] Zha et
A, 7t gAY, A4S AHpracticing nurses) 1,139 ti4lo
2 gAE QRIEAE Bl TR =S AFSIATE A GAl Y
A A3 AFE AH Cronbach’'s a=.94, 3}¢jQQHE=z =&
Cronbach’s a=.88, A}3]%] A& Cronbach’s a=.91, &4 Cron-
bach’s a=.79%t}.
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AEZ HA A (professional identity)S Hall [31]9] 2 HAA
=78} Kim [32]0] 4278 B3t Snizek [33]2] =5+ 2715 0|85
o] Kim [34]0] Zt2AE tido® 4 Bt =75 ARgsto] &
okt == 370 shIRRl, § 172F o8 FAE 0] glor,
s 2R o 1A e 2 5589 Likert 58 A==,
A7t w25 Awd Aol A9k nlgitt. Kim [34]9] A
Foll A =7-9] A= Cronbach’s al= A .76, 5152908 -84
ofl Hiet Alg .71, AH|Ao] tigt Al 71, A Fe] et Argoj4
84, ZARM ARZAZE 740]Qch. B AFLoA= AA Al=x
.90, SH91 82191 A&/doll Tt Alg .68, AfH]2of Higk g .60,
Aol et Aol 87, EARA HER AL 74310t

4. AEX

1) ZHIEA-E7 52 X Y

NPVS-39] 7H32}Ql Dr. Weis®} o]w| S B3l =72 ARg
4 9 Eicke] et 590& T ¥ =70 Wy 9 Ag
World Health Organization (WHO)2] 7to]=g}Rlo] uf=}t
o, A7t g, o W, AP A S HE A 5 AR
S CH35]. YA < (forward translation)S AR} 7FE st
1]l0] fh=roj2 sl o, o] Y AAISHA] g2 Aeol
dHtol2 viojsl £k doio} ghtolo] BE SEe 44 digto)
G257} wro Al & ¥ (reverse translation)g 2|5}t o] I}
o4 Helaiet o WolRt ol AEEUHS FAHA ol
WelEl s tha] A7Rie} 7h5et s 19], o wejRjel o)
55 4 I2 =7k vlaLstel 2R, ulo] fAMY, E9A
=314 AJolof gt #HlS AESIAL A dlE S0 271
I Al ‘care' S A ®' = MG HS EFF 28 FASAY pro-
fessional boundaries' S %7]0] ‘“AEZA A, §H4, dFEY 52
2 sasigont o) 3 ey 4 Fakslh ol 7
B2 AA SR T Tt Wi

T2 stk
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2) WSEEE 2E

ol NPVS-3 oo =79] (hgeigwts 2 £ 38 Ei
4730 ST AE7 BlEE Altoles AL £dE WEEd
(item level content validity index, I-CVI)E o]-&s}o] 4513}
FAlole 474 59 oA (W 144 571 Y)elH st A4
191, MARAY 4010 2 FAE o F 5219 M7t Felskal
o Y& = e FAA 1704 miS- Ahel 408 3
NS S191, SAo] Wat A9 2AL ANFES . 3
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Aol ZAR 7HRE 4 gledi36], £ Ao A I-CVI F4= 1.03
o= 75 uqkel —Erﬁc}% A4

3) OfiHIZAL

ghofst NPVS-3 ofju] =5 o] 83f /e 24 GH
tik 3-43hd SHE tIOR Sh=olat o] A3t ofv]
JA[SHRITE. oflu] ALt g2z 20-407 =7 A sithe
7teshAy 308e g A3 HERAE AASHT
g 5 E39| 2o SHol of#e =3l A=A,
7t 52 skt B = AFE S
Al s S5 .87, ARRlA A 91, A=A
ol w27t itar wstolch. E
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5. Xz Hx}

ARede LoRl/Qmlelo 2 Agsiglon, A7aola 2
o 71 B2 e 421918 59 o] 20234 1194 Re] 2024 1
Y7 o U APk, WA A2HIL 9 A7AE 3,
4313 5] A oAeA A0 A e At Felsh]
o Foloje g HWIAT, AHREL HUR Shei, 2y
SN AAEA HolE okA] GAL ARAG ool Hhef A
23 5 9188 Agslint. ol

o] 2P Zelo] Hek Awl 5ol

In rle

sk 24 A4e] el §9I @ At ol F R A
SIS 8 28 A %916}1] Be e
spaolN Fa7t HES a9
77104 HRAE ol 83 AR *ﬂo] goz awsgs, 48X

ZAAo]| AQF A|7RS oF 10-158 A Q.= 9t}
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6. X222 Ui
3 IBM SPSS Statistics for Windows ver. 29.0 (IBM
Corp.)E °]83t9aL, FAAQ] A2, thidAte] gty £4
O

s £2L A% NS, P BEHA 5 7|$5AS

sl
N
Fu
I r{r
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o]-85t3itt. Sh=roj NPVS-3 =79 Y-&Eld = (content validity)
= A&7t g 24, T E(construct validity)= B4, &
Q1A QIR A W thAl-thEs)t u E Y A(multi-trait, multi-item
matrix)}& o83ttt 8RIRAE FYobr] A SHHULES] 2
= Het JeE Sl Flsta, A= i 245 gRlstr] f1d)
Kaiser-Meyer-Olkin (KMO) 3223+ A3} Bartletto] 134
A4S AT 292 253 918 YL o £42 3
AoksteAl Bek 4o o] 891 Fokaat @ ] olgu AR
EX(principle component analysis)¥ 22135742 2 ¥4~ 7F
SEBAE A5 Ao ® 4417 RSl varimax B
e ol8el ARede Nasktug sich 20le] 4 19g
(eigen value) 1.0 o4}, A3 ] T H(scree plot), 2Q15-51F 4 o4
2 o]g3te] 2E3MTt. BR9) AL AT BAE AT
ke 71o] Al (y?/degrees of freedom [df])(<3), root mean square
residual (RMR) (<£.05), standardized root mean residual (SRMR)
(£.05), goodness of fit index (GFI) (=.90), comparative fit index
(CFI) (=.90), Turker Lewis index (TLI) (>.90)% 7|&C =& B7}s}
ATH37]. WEEGE HSE UEE-TET MEYAE, EAEY
L& Fhgolt NPVS-3 &+-9] 7 shid 9] H4eet 2] AA4
7}9] Pearson’s correlationS 0]-835}o] BA51TH =9 Y& A
#/d 41¥]%+= Cronbach's o AF&Es3 oM, F-o4F2 p<.052
2785ttt

—=

A2 24H A=t 71 ad+eg Al
k= Eal-E}(GIRB—A23—NY—OO79). 221 AE Al

= = At o] AEAE BAskelh
R, 9, A=A Sl Bt Y
:’LE Z1 tﬂ l:ﬂ—lﬂ I:HN'Z]— /Hx47]_‘,__ =

17
=

o,

of 3
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re,

2 ABsa, A% A FO o) AZE F A9 The BAR ol
- 8 A5ie), 98 A 9584 olslo] o}g5IA] 28 A
ofn, Fol FEE Yok A9 AATE IUE 5 gow, o2 A
3 ofugt Bolol G187} AT 0|99 T2 BHow ARE AS
344 kg AL AW, E3 ATHo] % AR et Fel=

At 2=4E A7l 9test T Bislgon
1

1. ARIYARGO] UBtR] S
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A= ofshAo] 85.9% %L, AF2 Hat 239419901, skt
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L 29 3 #gLo] 59.2% (122%), A4 16.0% (33%),
o] ER 14.6% (309), 44, $-A3t 713] 5 7|E 10.2% (21%)

£ ¥ 3= AAAREE 7HoA7) 88.3% (1821), X
/AL 50] 11.7% (2478)GchH(Table 1).

RS
oft
N,

O =
50
41

i)

2. \H 1tz 2Y

22 9ot w70 RQITRS A 9ol 2 sheld
2o] BYR AL AABALY. 287H A Tﬂ&%l% 3.96-4.63%
Astent % 29 2

#xEo] 3o 2 gt %ﬁt}% =

o7 Y £3o] 27| AFrE @53 A3}, A Cronbach’s a
2 .96, SH Q1 =45 .90, AFSlA AH 93, AEA 842 a9l
A4S 95 WSS AHL AT A0 LeTHTable 2),

)
1r
ol
i
L
0
£
&
X

3. B3 A&

1) FYEEE

£ A7e 9 =79 thyAet g elete] oS o
o BglonE quAt 54, 4T I B3 Hold] et Sd
of 483 A4TETL THE 4 ol E] 89 St o] HhE
£33 714 glol A=l WAsol g S4L Baslel aeln 7
25 YOI S LIEAS 94 AYSELH3E] (Table 3).

Table 1. General characteristics of the participants (N=206)

W4 QQlEAo]H KMO R4 243} Bartletto] 734
A2}, KMO #& .50 olgoldl 29IEA4S AAsHs o £47}
QLT 90Nt 2 A% TEW BRHIEE oJujsid[39], £ AT
oML 9290w, Bartletto] 74NN 7ol AT SA%L
2,662.96 (p<.001) 0.2 Ueh} ZEARIZo] Thejaldo] opd Ao
= SielElo] g QlEAo] Mg Amelo] SIE T Table 3). 1%}
e QolEA Al 287 Bafo] gt 1-97k0] 1.0 o]Atel g0l
2 & 57)901} A8 RS BT AT 37 aQlo] 228 &
ame] AAT AT Ueht 2919] S 370 AR |
ol 1 {Zre A WA 2212 5.60(47 HAMH]E 20.0%), T HA
8212 5.58(d7 EAME 19.9%), Al HA 8212 5. 23( v B4
H1€ 17.19%)01Q{ek. webA] 374 2 9lo] ofk & 4
£ 57140 1 B4 QAR o w70 e gelow

[o

S92 7 896, 10, 17809 5 71 232 AHRon, 1
FoIA A WA Q9l0] 43t ‘C2. RE AjQle] 18e 2R, 1
9 QB £F5E AL A WA A10E oFH], 24 B
olgel 22 TN RARAS MBIt 20 B4 A 227) BF
o] 3749 A910% HRHGOL FE oJFRHFL /L 1A
2HONE AAT F T AQEAE ANtk 34 BaEn
2% 218%0] 37 89lo BEHQTh 3 WA 8912 87) B3
o FAHOM, A WA 4dlo] o3 AuE Bard ulge
23.4%Sk. 5 WA 2912 8 BP0z THHOM, F WA &
Qlof Sfgt AT Bake] W8S 22.0%3i) Al WA 891 57 &

Characteristics Categories Value
Age (yr) 23.9+5.24 (20-55)
Gender Men 29 (14.1)
Women 177 (85.9)
Year in program 3rd year 95 (46.1)
4th year 111 (53.9)
Religion No 144 (69.9)
Yes 62 (30.1)
Motivation for choosing major Employment after graduation 122 (59.2)
Aptitude 33 (16.0)
Recommendation from others 30 (14.6)
Grades, random opportunities, etc. 21 (10.2)
Previous semester GPA 2.0-2.99 16 (7.8)
3.00-3.49 49 (23.8)
3.50-3.99 82 (39.8)
24.0 59 (28.6)
Desired career path after graduation Nurse (clinical, industrial, etc.) 182 (88.3)
Public servant, teacher, etc. 24 (11.7)

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

GPA, grade point average.
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Table 2. Item analysis of Nurses Professional Values Scale-3 (N=206)

Corrected item-total Cronbach's a if

Sub-factor Original item no. Mean+SD Skewness Kurtosis . i Cronbach's a
correlation (r) item deleted
Caring C2 4.46+0.64 -1.01 0.93 .57 .96 .90
C3 4.56+0.60 -1.16 1.01 .58 .96
C14 4.53%0.61 -0.93 -0.14 .68 .95
C15 4.55+0.62 -1.32 1.81 .66 .95
Ci6 4.3410.76 -1.08 0.86 .63 .95
C18 4.42+0.70 -1.15 1.27 .67 .95
C19 4.6310.58 -1.46 1.96 .63 .95
C20 4.45+0.64 -0.72 -0.48 .57 .96
C21 4.51+£0.69 -1.45 2.05 71 .95
C22 4.53+0.64 -1.17 0.73 .70 .95
Activism A10 4.44+0.71 -1.29 2.10 .67 .95 93
A1 4.27+0.78 -0.95 0.91 .65 .95
A12 4.35+0.72 -0.97 0.67 .75 .95
A13 4.24+0.80 -0.98 0.95 .67 .95
A7 4.25+0.75 -0.72 0.06 73 .95
A23 4.31+£0.81 -0.95 0.17 .69 .95
A24 4.38+0.75 -1.25 1.94 72 .95
A25 4.38+0.75 -0.97 0.14 72 .95
A26 4.33£0.71 -0.75 -0.06 .64 .95
A27 4.30+0.74 -0.84 0.32 V5 .95
Professionalism  P1 4.27+0.69 -0.86 1.13 .55 .96 .84
P4 4.52+0.61 -1.02 0.71 .50 .96
P5 3.96+0.80 -0.56 0.07 49 .96
P6 4.42+0.69 -0.96 0.44 i55 .96
P7 4.33+0.68 -0.71 0.14 71 .95
P8 4.46+0.64 -1.00 0.90 .68 .95
P9 4.37+0.68 -0.99 1.87 .67 .95
P28 4.32+0.79 -1.23 1.79 .58 .96

Total

.96

SD, standard deviation; A, activism; C, caring; P, professionalism.

For FgENeH, Al HA 2l
15.5%3Att. A 37) 2710 2%t -2t E2 60.9% it

5 3714 291, 2170 &3] i 2
2k 42=526.00 (p<.001),
x*/df=2.83, RMR=.03, SRMR=.052 #3352}, GFI=.81,
CFI=.87, TLI=.85% #44ES WEoHAle Zotqlth. £3E9 #
FoHA(B)= .56-.81, g AlZ] = (construct reliability, CR)=
.89-.95, - BEAIEE X4 (average variance extracted)—“f .61-.72
2 ASHIGEE oIl e EAEER 5= 50 oD 4%
CRZ .70 o]} 7|20 2 HASHIG =7t i—'i“‘:—)ﬁ% oJu|RheH40]. €<l
A QRIEAS B WaEdEE gRIgt 23, 821= 7] Aol
74-.830 & o} ThHEF L7} SHH E| %] Z5to], th A -tHE e

EEILR AYPE A4

98

EYAE ol gste] Salsteirt. W

ol &3 0}147]1@_4 ABATE= 68-.842 l‘ﬂ] UEo, Ak
SIS AN £ 2 G A gto] TE 51
T4 R40 AAGmET 2 202 Ueh WHETEE 1SS
A THTable 4).

3 "71 BtE=

TEARA 7429 oniLL En(r— 40, p<.001), A}pqa AHA
(r=.55, p<.001), AEH(r=.43, p<.001)TE FoI3t ATAAZS B
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Table 3. Exploratory factor analysis of Nurses Professional Values Scale-3 (N=206)

Factor and component

Cumulative

Sub-factor Original item no. : > 5 Communality variance (%) Eigenvalue
Caring C19 74 .26 12 .62 23.4 4.92
C18 .70 27 .23 .62
C22 .70 .40 13 .67
C21 .70 .35 .19 .66
C3 .64 .01 44 .61
C14 .63 .29 .28 .56
C15 .61 21 A1 .58
C16 .51 .28 .36 47
Activism A1l .04 .78 34 72 22.0 4.62
A12 27 74 .30 72
A25 44 .67 .16 .67
A24 48 .67 .08 .69
A27 45 .66 21 .68
A23 47 .66 .07 .66
A13 37 .64 17 .57
A26 .09 .63 A7 .63
Professionalism P6 .20 A7 .73 .60 15.5 3.25
P5 .02 .32 .63 .50
c2? 37 13 62 54
P4 .26 13 .62 .46
P7 A1 .33 .56 .60
Total 60.9

KMO=.92, Bartlett’s test of sphericity: x*=2,662.96 (p<.001).
A, activism; C, caring; KMO, Kaiser-Meyer-OlKkin; P, professionalism.
“Moving from ‘caring’ factor to ‘professionalism’ factor.

I TH(Table 5).

4 HEET &Y

H2E L s=tolut 715 HE R 7Fx] EF(Korean version of
Nurses Professional Values Scale-3, NPVS-3K)& Hrg5}%0
=5 8T, ARl A 82, AR 539 F 2171 &3, 370
stelacloz AR AH(Appendix 1). == 57 Likert =2

a17) gk 17, ol Ak ZRsjtk 24, ‘FRsky 34, )
Q- =935ty 44, 7P} Fa51tF 5808 Hae=21-1058702 B
2n ALt 285E 7t ARA 7R AgRo] =& Aow I
Mt EARA M S22 SAG A%, AR PRL
4.39+0.47H1(ZH H+ 92.19+49.874), sl9QQE=z E&
4.51+0.50%4, AEA 4.34+0.507, AS]A AA 4.32+0.607 0]
9ot EF1o] AFEEE AZTH 7;53’4' A =79 *@15 Cron-
bach’s o= .94, I Q QIR &8 .90, AFS|A A 92, HEA .78

19cH(Table 5).
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Table 4. Concentrated and discriminant validity of Korean version of Nurses Professional Values Scale-3 (N=206)

Standardized Correlation (r) Correlation coefficient
Sub-factor Item no. . SE CR  AVE . . L 2xSE of the concept of
estimates (B) Caring  Activism Professionalism )
belonging-(2xSE)

Caring C19 .64 .22 .95 72 .70 44 .53 .10 .60

C18 72 .18 .75 .58 .52 .09 .66

C22 71 .19 77 .56 .55 .09 .68

C21 .66 .32 73 .55 .52 .10 .63

C3 .76 21 .80 .57 .51 .08 72

C14 73 .15 .76 .55 44 .09 .67

C15 .78 .19 .80 .62 .53 .09 71

C16 77 17 .79 .64 .51 .09 .70
Activism A1 71 .30 .95 .70 45 .78 .49 .09 .69

A12 .80 .18 .59 .84 .55 .08 .76

A25 71 .32 .58 .76 .49 .09 .67

A24 .76 .27 .63 .80 44 .09 71

A27 .79 21 .65 .80 45 .08 72

A23 .80 .20 .64 .82 .50 .08 74

A13 .67 .28 49 72 .55 .10 .62

A26 .81 .18 .67 .82 .53 .08 74
Professionalism  P6 .61 .26 .89 .61 .54 47 .69 .10 .59

P5 .57 .25 44 41 .68 .10 .58

c2? 56 44 39 42 7 10 61

P4 .69 24 48 42 .79 .09 .70

P7 .81 .16 .63 .60 .79 .09 71

AVE, average variance extracted; CR, construct reliability; SE, standard error; A, activism; C, caring; P, professionalism.
“Moving from ‘caring’ factor to ‘professionalism’ factor.

Table 5. Criterion validity of Korean version of Nurses Professional Values Scale-3 (N=206)

Nurses professional values Professional identity
. Sub- 8. Professional
Variable factors 1. Caring 2. Activism 3. Professionalism 4. Total 5. Belief in 6. Beli.efin 7. Profes.sional orga.ni.zat.ion 9. Total
autonomy  service vocation activity in
conformity
Nurses profes- 1 1
sional values
2 .74 (<.001) 1
3 .67 (<.001) .63 (<.001) 1
4 .90 (<.001) .91 (<.001) .86 (<.001) 1
Professional 5 .22 (.002) .41 (<.001) .29 (<.001) .35 (<.001) 1
identity
6 0 (<.001) .47 (<.001) 36 (<.001) 43 (<.001) .51 (<.001) 1
7 7 (<.001) .46 (<.001) .40 (<.001) 46 (<.001) .62 (<.001) .42 (<.001) 1
8 3 (<.001) .51 (<.001) 36 (<.001) 49 (<.001) .67 (<.001) .48 (<.001) .73 (<.001) 1
9 .40 (<.001) .55 (<.001) 43 (<.001) .52 (<.001) .84 (<.001) .65 (<.001) .90 (<.001) .88 (<.001) 1
Mean+SD 4.51£0.50 4.32+0.60 4.34+0.50 4.39+0.47 3.71+£0.71 4.11+£0.65  3.86%0.77 3.96£0.68 3.90+0.60
Cronbach's a .90 92 .78 94 .68 .60 .87 74 .90

Values are presented as r (p) or mean+standard deviation, unless otherwise stated.
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Appendix
Appendix 1. Korean Nurses Professional Values Scale-Three (NPVS-K3)
e
o el Heds =2
= C3 SHA}/UE | A g HS5k= A
C14 ApL1o] M0 CHet ME et MRS HOLS0l= A
C15 eAte EEA, HA H2|E Eook= A
C16 A HOM SEAZ AeYs Aok A
C18 SRt QAAZHO et HAOILt MU QLo E&2 HISotke A
C19 7| R W ARYZES0)| Ot 2tAte] M2|S Haok=s A
C21 AT U LASS| HelE EFot= A
C22 A QIZEES | BRI M2t ¥F WS ok A
AbelH A A1 LL(EA) ZA | AN T USH3(9| AHS 2AME= A
A12 9= AXIS £0|7] flofl FHHQ MEHNS +Eole A
A13 Crefot QI AIZ S HEQ AR S SBAZE MYS K= A
A23 HaHo2 Ut HF0| HYs STl A
A24 LHO| o=t MEXQI USRS EHoP| flo BE7I=M =81t S= ¢ Y2 =H0| H0oks A
A25 SH| Y=ot FEII=M UES HYoM| ol S2H= ¢t XH0|L d24&S Heoks A
A26 O|2MHIAE J§M5L7| Qo UBIKH Y 7|E HA QREXI| A FEE O]k |l= ZX(HS)E Fok= A
A27 M9 9z S HIJ—OWI Slall 4=/ 0l FHofsk= A
HEd C2 2EHQIe 1IRe 2HY, 7IX|Q QIS EFok= A
P4 7HR19l eHZ 0] EHC’* MRS = A
P5 SRYIKE= 7t 2LEHY)0 H05k= A
P6 HEXHe #FS +Hol= A
P7 SHMSE 2ol A2 E S&5ES0] 0|R0X|E R0IM HES |k STskE A
HAE =& P1 AEHo2 XV E710f &ofots A
P8 HE SE NS fIBt ZXIE Fok= A
P9 R&X A2 FRISHL XA 7|=2 HHO0IE 61| I8t F/HERU(ES) usS H7ohs A
A10 U2 3 230 MM HOsOR MEAS SYAI = A
A17 t% SI510i| FojolA Lt At ¢ ANE R0 F1dok=s A
C20 7L AL 2R Zls H0l= 92X0)| 0|1 M7 |Sk= A
P28 =202 M HFHRAS QFol= A

A, activism; C, caring; P, professionalism.
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Formative versus reflective
measurement models in nursing
research: a secondary data analysis of a
cross-sectional study in Korea

Eun Seo Park’, Young Il Cho', Hyo Jin Kim?, Yeolin Im?,
Dong Hee Kim*

'College of Police and Criminal Justice, Dongguk University, Seoul, Korea
“College of Nursing, Seoul National University, Seoul, Korea

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

“College of Nursing, Sungshin Women'’s University, Seoul, Korea

Purpose: This study aimed to empirically verify the impact of measurement model selection on research
outcomes and their interpretation through an analysis of children's emotional and social problems mea-
sured by the Pediatric Symptom Checklist (PSC) using both reflective and formative measurement mod-
els. These models were represented by covariance-based structural equation modeling (CB-SEM) and
partial least squares SEM (PLS-SEM), respectively.

Methods: This secondary data analysis evaluated children's emotional and social problems as both
reflective and formative constructs. Reflective models were analyzed using CB-SEM, while formative
models were assessed using PLS-SEM. Comparisons between these two approaches were based on mod-
el fit and parameter estimates.

Results: In the CB-SEM analysis, which assumed a reflective measurement model, a model was not
identified due to inadequate fit indices and a Heywood case, indicating improper model specification.
In contrast, the PLS-SEM analysis, assuming a formative measurement model, demonstrated adequate
reliability and validity with significant path coefficients, supporting the appropriateness of the formative
model for the PSC.

Conclusion: The findings indicate that the PSC is more appropriately analyzed as a formative mea-
surement model using PLS-SEM, rather than as a reflective model using CB-SEM. This study highlights
the necessity of selecting an appropriate measurement model based on the theoretical and empirical
characteristics of constructs in nursing research. Future research should ensure that the nature of mea-
surement variables is accurately reflected in the choice of statistical models to improve the validity of
research outcomes.

Keywords: Chronic disease; Latent class analysis; Psychometrics; Statistical models; Symptom assess-
ment
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Figure 1. Reflective measurement model (A) and formative measure-

ment model (B). E factor (latent variable); X, measurement variable; e,
unique factor; P, principal component; {, disturbance term.
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A, w94 Sl aAA7E SAH R [olulste 2717}
.70 ol/Jolofof qtH10,41,42]. A, RAAS] AlFo= ALtH
© S4Hs] T5E0] 50 o)de EAR ol= HE STt
Aol 24 50%9] BAME T2 uth. AlA, Cron-
bach’s ac} 9441 %= gho] .70 o3 o 772 A= =7t g
B 7203 ByIIRkci31,43]. YA, HaEA4t5-E(average variance
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ol5lY AL WHENG L} SRE Aow 1137}—(5}& 45,46]. ¥
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FHA ALY 75l SRS A S 7] WA E 5
skoict. —%—7]‘”% W9 SRy} P44 SHRPolA =4
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|EFaMM1 || EFaMM1 || EFaMM1 |

| DFaMM1 || DFaMM2 || DFaMM3 | Q
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ot}

3 ol $4

A 2 Ps FA) A= JFALNE FRlsty] {13t Im¥} Kim
(1819 AFEFE A3 445} Figure 20+ 2ol AFstelct. 4]
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A 9 s EA0) A= FF 7S] oA miAiE A
olgt Mttt AL 7SS0l LWe R olER
50 e} easy family management measures (EFaMM), diffi-
cult family management measures (DFaMM) 2.2 0] T3
NEB= 735kl
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=

Holol 872 ekt SE B4 G40l AHAASE B
Sk wgAghe A AR ohie 3414 clshye et
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o BoR FEE o seirk A 249
ol 3 302 AT A80l LA Ao Aska o}
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|EFaMM1 || EFaMM1 || EFaMM1 |

| DFaMM1 || DFaMM2 || DFaMM3 | 9

Figure 2. Research models based on covariance-based structural equation model (CB-SEM) (A) and partial least square structural equation model
(PLS-SEM) (B). DFaMM,, difficult family management measure; EFaMM, easy family management measure; PSC, Pediatric Symptom Checklist

Scale; PSI, Parenting Stress Index.
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1) -’tof % r7<1|ELE|*E(Pediatric Symptoms Checkllst)

= ﬁﬂeﬂé}ﬂ HOH ]elhnek —[17]"] 7HH1'_}—1— Kim [51] & ] J‘——M
2 wotetal 47 - Bt PSCE ARESHIEE PSCi= 164 o]5) of
BolAA Uerg &= 3l B4 2 5 ZAIE FEVF Hske i
S9rh. A4 B3 358309 31 ZAE HL(0=45 1
ot 2=A45 JEhE S S5 045 70349 |
£ 7t 6-164] oF&©] 287 0|4, 4-54] oF5o] 247 o]l
FobsY AZAE A 750 EA7F s AR wiith 2 A
o 4] ¥ 115 PSCC] Cronbach’s o= .910])t}.

-

2) U5 BE U] AE
Index)
oo s AEHA

"sl1l Seolt Lee [53]7F ¥t O
(Short form-Parenting Stress Index, PSI)7} AR&-E| it} FHO] F
SAEH A JH Q754 G5 B E ofs, BE, ALY &
He A7 ETA 02 24T, Ao /) 4a BT AEA 3
uoto] PAE QIgt AEFA, Sk 7]det WEH AEH A 37
stelacloZ FHET. AA 3670 E A, 4 SEel
364 £ A|2Ie 357] o] B0l AgEYc. 59 2lAE A
L(1=A9 1A Ydrt, 5=m¢ IEhE S F2 355
A 175739 HRIE Zd=th d7t #2505 AU FEoE QG 7
59) AEHA 0] 52 A ofulait), B A7o)H Hud 2R
JS AEH A HE 9] Cronbach’s a= .930]3it}.

A XM= (Short form—Parenting Stress

$ES 24317] Ysho] Abidin [52]°] 7i
HE kg AEHA AL

3) 7t=&2|9Al =3 (Family Management Measure)

g ol ) hE 0] PAS Aol el 25 9
Sto] Knafl 5(54]0] 7E3tal Im¥}t Kim [18]0] §h=ol= ¥kt 7}
Z3EurA] E—?(Famﬂy Management Measure, FAMM)E AR&-5
k. SRR Aol et 715 QlAish BegAl el ARl
Agho] 715olA vl A= ol sl S78%et. HA| 535F o2 +
AE 54 gAE HAE(1=45 I¥A] Lt} 5=m- 12X A}

2 2AEr} ol AMEE ofsAbe] T, BE 710 AW
79 71 S B 284 oI5 Mok o el

S0l RS B e AL dulstH, & Ao E ol
EFaMMO 2 ®sioic). wo] Aejuals g v e, 715 4%
9] ojEZ, olsAHY FFHLS W57t FEFE ofsS Wsh=
gl 3lo] 7HEE0] olfe2 ¥ 7l A2 9u|ste] o]& DFaMM
=2 g5}t B dFoA B1E EFaMMe} DFaMM9] Cron-

1n2
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g 27 MgH ZAR
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El
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Eg TR BYY 47 W AuE wEsh] stel the
o) AAE B B4 AW 94, 2 gi70] A8 ] A
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(item parceling) S AA|511, 34H BHS 08 FAASS 24
SEAT. Yl 7H9] M BT oA 7HYshe Aol2E W 7]et
S AHgsto] sh9l e QR F53kE X1gstgint.

= WA, PSC AR 245 o}50] 44 4 P EAS WA
SR 7Pokal, CB-SEMO2 248 AAJstqitt. CB-SEM
o] SAHEY dit A= 7] Aste] =4 89124
(confirmative factor analysis)& AAIS} oM, ILgof tish y*9] &
9g-E3} 3= A4(CFI, TLI, RMSEA, SRMR)E 3153 ct. Z+
A et S48 49] 2JAAFE FAA 8% 2715 &
lste] FAIEPEES SRASHAH. FH2Fo] A=l A Fsirtal &
o Folle AW 2He] A AW ET] flste] FrAe] 5
AR §o43} 27]2 Blsteich. CB-SEMe] 2412 9l SAx
273 R (The R Foundation for Statistical Computing)¥} lavaan
7] Z] (https://lavaan. ugent.be/) & AH&SFATHS55].
Al AR PSC H 2 5743 ofee] 4A % P& A 3494
A5 7Pgstal, PLS-SEMC & R4S AT S5 3
gt A Ee} B ot dRE Fol= A2AS] SAE &
g3 2715 S5 M 3 BAIE AuEgkoy, W] A
£ 53 L3 2gEe eelskitt. PLS-SEMO| 42 #d]
AZZ2 I R¥} seminr o7 A (https://github.com/sem-in-r/
seminr)S ARE-5F9ITH56].
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5. 221X 112
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HIITHSSWUIRB-2024-031).
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(CFI=.89, TLI=.85, SRMR=.08; RMSEA [90% confidence inter-
val (90% CI)], .11 [.10-.13]).

CB-SEMY] §Ig4 Z4mgo] Atmo] AgstA] eharout, A
BE2ASFE H|ws] fJ5te] CB-SEMO.Z2 BEAg A
1 A3k Table 13} Aot £443} BE HeE 7H9] 7
B2 BAFCE FoFtt. PSI= EFaMMe]l 2421 Jak5
o(B=-1.05, p<.001), DFEaMMelli= 8491 FF& =IH
(B=0.83, p<.001). ©]%= PSI $=3=0] Z7}5lH EFaMMi 7HAS
¥H DFAMM= S71ote #AE 9Ju)gict. EFaMM (B=-1.21,
p<.001)2} DFaMM (B=-0.61, p<.001) =5 PSCo|| $2Q1 A3k
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(EFaMM, DFaMM, 4 PSD3} 42 24123 (PSC)2] Al =9}
EFES +Ab4 0 2 7st9lth. DFaMMst PSIO] 4-¢- A Al=| =
Alg7t B 71EA 708 23ste] 2 AF=E BT
EFaMM9] A EA= thd W2 6622 Uepd oLt 7]EA]0f
LA FoR AlEeo] 2 FAVE fle AoR weEi BYE
B7HE sl S7guae] aQUAIR] tiet SA1H 2433k AVE &
& RIS, BE SRS it 8R1A57F 95% CI WellA 0
& EYFHA] ol BE AJMATE SAH SR frofot Aoz e
ek BE AHS0] AVER 718219 50 o)og A &7
2| et g Ag Slskint.

o= 3494 SHRY B BE SN 9 7
Aol tiet A Fo g3t VIF g2 71502 SIstilt. X &
ARs9] 8AAS7E95% CI Holl A 0& ZFsHA] ot FAH o=
frefsie, e AR AVEZE 7124191 .50 o1 o= LEhLt
N 2R Bt SRS AU TR
PLS-SEMPA wt9#] 2 @44 543 w5 Al=|wo} Bigert
grEgloH, ofo] wpEt T2 LS WP

=N

P

1ot

L Table 33} 2tk ¥4 AZALY SAH R4S HES 2,
PSIi= EFaMMolli= 3421 9492, DFaMMoli= 4419l 3

A% Ao ekt EFaMM3} DFaMM 25 54402 §
a7 PSColl $Q) JFL vAE Ao BIEict, 2 HgH
450 Pet 2ASRIS A A, PSI EFaMMe] %) £
A5 oF 84%S HWSelR=84) & $29] HHS pehich
PSI= DFaMM®] 4] £4+ 5 oF 48%2 Agsto] 57k A= 4
HYE& HATHR?*=.48). tix|HoZ EFaMMe} DFaMM<+= PSCe]
AR B4 F 53%S Awstel 3 S20] APHL 2 A0R

ERTHR?=.53).

Table 1. Unstandardized and standardized path coefficients for the covariance-based structural equation model (N=277)

B Est SE t B Variance p

Paths

PSC < EFaMM -0.35 - .05 -7.58 -1.21 - <.001

PSC <— DFaMM -0.20 - .05 -4.43 -0.61 - <.001

EFaMM < PSI -1.43 - .1 -13.27 -1.05 - <.001

DFaMM < PSI 1.00 - .08 12.10 0.83 - <.001
Variance

PSI - 0.24 .03 8.09 - 1.00 <.001

EFaMM - -0.05 .01 -3.48 - -0.1 <.001

DFaMM - 0.1 .02 6.79 - 0.31 <.001

PSC - 0.02 .00 5.89 - 0.46 <.001

DFaMM, difficult family management measure; EFaMM, easy family management measure; Est, estimate; PSC, Pediatric Symptom Checklist Scale;

PSI, Parenting Stress Index; SE, standard error.
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Table 2. Parameter estimation for the measurement models (N=277)

Construct/indicator Cronbach's a recl:i:rt;E‘:;IE;A] rel(i::kr)‘islittr;m(,zc] AVE VIF A (95% CI) Oug;(;;eé?]hts
Reflective measurement model
EFaMM .66 .66 .66 40
EFaMM1 1.44 .61 (0.53-0.67) 0.42 (0.37-0.46)
EFaMM2 1.73 .60 (0.51-0.66) 0.41 (0.37-0.44)
EFaMM3 1.64 .68 (0.60-0.75) 0.47 (0.42-0.51)
DFaMM .83 .88 .84 .64
DFaMM1 1.27 .69 (0.61-0.76) 0.34 (0.30-0.36)
DFaMM2 1.56 .99 (0.93-1.04) 0.48 (0.45-0.51)
DFaMM3 1.31 .68 (0.60-0.74) 0.33 (0.30-0.36)
PSI 77 77 77 .53
PSI1 1.72 .78 (0.71-0.83) 0.43 (0.39-0.47)
PSI2 2.36 .76 (0.69-0.81) 0.42 (0.39-0.45)
PSI3 1.91 .63 (0.55-0.70) 0.35(0.32-0.38)
Formative measurement model
PSC 77 .81 .87 .68
PSC1 1.35 .84 (0.79-0.86) 0.51 (0.45-0.57)
PSC2 2.00 .84 (0.79-0.88) 0.38 (0.33-0.42)
PSC3 1.87 .80 (0.73-0.83) 0.32 (0.26-0.36)

AVE, average variance extracted; Cl, confidence interval; DFaMM, difficult family management measure; EFaMM, easy family management measure;
PSC, Pediatric Symptom Checklist Scale; PSI, Parenting Stress Index; VIF, variance inflation factor; A, factor loading.

Table 3. Path coeflicients and R? value of the partial least squares struc-
tural equation model (N=277)

Paths B (bootstrapping 95% Cl) t R?
PSI — EFaMM -0.91 (~0.98 to -0.85) -27.89 .84
PSI — DFaMM 0.69 (0.62 to 0.75) 21.02 48
EFaMM — PSC -1.23 (-2.52 to -0.79) -0.65 .53
DFaMM — PSC -0.64 (~1.93 to -0.20) -0.34

CI, confidence interval; DFaMM, difficult family management measure;
EFaMM, easy family management measure; PSC, Pediatric Symptom
Checklist Scale; PSI, Parenting Stress Index.
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Purpose: This study aimed to understand the experiences of dialysis and their meaning among patients
with chronic kidney disease through a meta-synthesis of the existing literature. Since 2010, the prev-
alence of end-stage renal disease has doubled in South Korea, which has the sixth-highest incidence
worldwide. Although most kidney disease patients undergo dialysis to attenuate disease-related symp-
toms and prolong their lives, the implications of dialysis on their lives, together with the role played by
patients’ significant others, remain underexplored. Similarly, existing research has not considered both
patients with hemodialysis and peritoneal dialysis.

Methods: In this meta-synthesis, seven electronic databases (PubMed, CINAHL, EMBASE, PsycINFO,
DBpia, KISS, and RISS) were searched for the terms “dialysis” and “qualitative.” Thirty qualitative studies
were selected for examination.

Results: The overriding theme observed in the studies was "I do not have much time left."-navigating
the dual realities of one's limited existence, while other key themes were: (1) the inevitable experience of
the troubles of dialysis, (2) life is extended, but deteriorating in every aspect, (3) accepting dialysis with
a positive outlook for life, and (4) essential support experienced in an exhausting life.

Conclusion: These findings are important for the design and delivery of practical and tailored nursing
interventions to help patients overcome the various challenges related to dialysis treatment, and im-
prove their quality of life.

Keywords: Dialysis; Life change events; Nurses; Qualitative research; Review

Introduction

The prevalence of chronic kidney disease is steadily increasing in the United States of Ameri-
ca owing to its aging population and an increase in chronic diseases such as diabetes, hyperten-
sion, and heart disease [1]. End-stage renal disease refers to the final stage of chronic kidney
disease, a stage at which patients require renal replacement therapy to survive—that is, they
must undergo either dialysis or a kidney transplantation. Worldwide, the number of people re-
ceiving renal replacement therapy is expected to double by 2030 (5.439 million), in comparison
to 2010 figures (2.618 million) [2]. Based on data published in 2020 from the United States Re-
nal Data System [3], nearly 786,000 Americans had end-stage renal disease, of whom 71% were
undergoing dialysis and 29% were undergoing kidney transplantation. Meanwhile, in South
Korea, the prevalence of end-stage renal disease has doubled since 2010, and the country was
described in a recent study as having the sixth-highest incidence worldwide [4]. Furthermore,
the Korean Society of Nephrology [5] reported that among end-stage renal disease patients in
South Korea, 81.0% were undergoing hemodialysis, 15.1% were undergoing kidney transplan-
tation, and 3.9% were undergoing peritoneal dialysis.

These figures make clear that most patients with end-stage renal disease in the United States
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of America and South Korea undergo dialysis, which serves to re-
duce disease-related symptoms and prolong their lives. In other
words, dialysis has become a tool for preventing complications,
managing the disease, and is an essential part of patients’ lives. Re-
search has shown that the selection process for the pre-dialysis
modality has a significant impact on the values of patients and
their families, as well as on the context of their lives [6]. While di-
alysis has such an important and sometimes positive impact on
patients’ lives, dialysis patients also have a much higher mortality
rate and lower quality of life than transplant patients [7,8]. Re-
search has also reported that patients on dialysis are constrained
by time distribution, financial burdens, medication administra-
tion, fluid and dietary restrictions, and prolonged dialysis imple-
mentation [9]. They also experience psychological effects such as
uncertainty about the future, loss of role, fear of death, depression,
a dependent life, social isolation, and social changes in family roles
[10,11]. Since these factors affect patients on dialysis in various
ways, there is growing social concern about supporting these pa-
tients in maintaining life balance and improving their quality of
life [12].

Considering that patients undergoing chronic dialysis face
complicated and diverse situations, nurses must pay attention to
patients’ physical symptoms and daily experiences, including their
and social environments. Furthermore, to deliver proper care and
gain a clear understanding of patients, nurses must explore pa-
tients” sociocultural contexts, beliefs, values, and relationships with
others [13]. These actions enable nurses to provide person-cen-
tered care and design systematic nursing interventions.

Previous studies have evidenced the changes surrounding the
daily life of dialysis patients, suggesting appropriate interventions.
More specifically, various qualitative studies have focused on pa-
tients’ experiences of dialysis and related processes, such as per-
ceived social support; stressors and coping strategies; self-growth;
efforts to survive; the effect of family, physical and psychological
changes [14-17]. For example, one study classified dialysis pa-
tients’ suffering into four categories, namely physical, psychologi-
cal, social, and spiritual [18]. Elliott et al. [19] showed changes in
quality of life as patients underwent the dialysis process. Another
study showed various “senses of self” of individuals living with
hemodialysis [20].

While qualitative research is an effective approach for exploring
people’s lived experiences and situational contexts in depth [21],
there remains an absence of an inclusive and general interpreta-
tion regarding the experiences of dialysis patients, one that inte-
grates the different qualitative research findings. Paterson et al.

[22] developed a method for synthesizing qualitative studies, aim-
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ing to connect the results of individual qualitative studies and pro-
vide a basis for knowledge. This method was named meta-synthe-
sis, and rather than simply providing a sum of the individual parts
analyzed, it delivers novel, integrated findings on the phenomena
of interest [23], synthesizing the existing and fragmentary re-
search findings to build a new body of knowledge [24].

Although the many individual qualitative studies allow us to
profoundly understand the experiences of dialysis patients, a com-
prehensive interpretation of the available evidence may only be
achieved by analyzing the different phenomena consistently fea-
tured across these singular studies. There have been a few me-
ta-synthesis studies on the experiences of dialysis patients [25,26],
and a meta-synthesis has been conducted focusing on hemodialy-
sis patients [25]. Nonetheless, these studies have not identified the
life experiences of dialysis patients while considering both hemo-
dialysis and peritoneal dialysis, nor have the extant meta-synthesis
studies thoroughly analyzed the implications of dialysis on pa-
tients’ lives and the role of significant others.

Accordingly, this study aimed to understand the meaning and
experience of dialysis in the lives of patients with chronic kidney
disease through a comprehensive interpretation of the existing evi-
dence using a meta-synthesis. The study question was “What are
the experiences of patients undergoing dialysis?” The findings of
this study are expected to contribute to improving the quality of life
of patients undergoing dialysis by enabling the design of consistent
and tailored nursing interventions, and the appropriate training of

nurses to deliver such procedures with efficacy and efficiency.

Methods

This meta-synthesis study was conducted using an interpretive
integration method based on the work of Sandelowski and Barro-
so [27], aiming to understand the various experiences of patients
with dialysis and chronic kidney disease. Meta-synthesis is a
method that delivers novel, integrated findings on the phenomena
of interest rather than simply providing a sum of the individual
parts analyzed. Following the guidance of Sandelowski and Barro-
so [27], the synthesis process unfolded as described below.

First, a meta-synthesis must identify qualitative studies investi-
gating the same research topic, and select those that can be syn-
thesized. Second, a quality appraisal is performed on the selected
studies according to specific criteria. Third, themes are extracted
by interpreting and classifying the results of each study. The out-
come of this process is a novel interpretation of the extant and
available findings [28], as the explanations derived through a

comprehensive meta-synthesis of the literature cannot be extract-
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ed from any single research [29].

1. Eligibility criteria

The inclusion criteria for studies in this review were as follows:
(1) published between 2005 and 2020 to reflect emerging trends
since the last meta-synthesis; (2) participants aged over 18 years;
(3) participants undergoing dialysis regardless of the dialysis mo-
dality; (4) published in English and Korean (no country restric-
tion); and (5) using any qualitative study methodology methodol-
ogies. The exclusion criteria were (1) use of a quantitative
methodology, (2) unsuitability for the aim of this study, (3) featur-
ing participants who did not start dialysis, and (4) use of second-

ary analysis.
2. Information sources and search

The researcher searched four databases (PubMed, CINAHL,
EMBASE, and PsycINFO) for foreign studies and three databases
(Database Periodical Information Academic, also known as DB-
pia, Koreanstudies Information Service System, also known as
KISS, and Research Information Sharing Service, also known as

RISS) for domestic studies. The database search terms were as fol-
lows: (“dialys*” OR “hemodialys*” OR “peritoneal dialys*”) AND
(“qualitative stud*” OR “qualitative research*”). The search strate-
gy was presented in Appendix 1. As mentioned above, only stud-
ies published in the English or Korean language and during the
2005-2020 period were included.

3. Study selection

A total of 1,599 studies were identified in the search. After ex-
cluding 512 duplicates, the titles and abstracts of the remaining
studies (n=1,087) were assessed according to the inclusion criteria,
resulting in the exclusion of 889 more studies. Full-text reviews
were conducted for 198 studies, of which 168 studies were exclud-
ed for the following reasons: population criteria not met (n=45),
design incompatibility (n=6), and research phenomena misalign-
ment (n=117). Finally, 30 studies were selected for the meta-syn-
thesis (Figure 1).

4. Quality appraisal

The Ciritical Appraisal Skills Programme (CASP) checKklist [30],

Identification of studies via databases and registers

Figure 1. Flow chart showing study selection process.

https://www.jkan.or.kr

1,599 Records identified from
. * CINAHL (n=378)
% * PubMed (n=391) .| 512 Records removed before screening:
g * EMBASE (n=665) * Duplicate records removed
E= * PsycINFO (n=157)
3 * KISS (n=1)
* RISS (n=1)
* DBpia (n=6)
1,087 Records screened » 871 Records excluded by title and abstract review
A4
g" . .
c 216 Reports for full-text review 18 Reports excluded with non-English and
@ non-Korean language
A
A4
198 Full-text articles assessed for eligibility 168 Snt::—lsts)r:;riz s:sla,?fhdt\g:er;g::; );trsitlenr?;wmd
= v
v
E] 30 Studies included in review
o
f =

121



Soyoung Jang - Eunyoung E. Suh - Yoonhee Seok

widely used to assess the quality of studies according to the re-
search design, was used to evaluate the quality of the 30 selected
studies. The CASP checklist consists of 10 items answered on a
three-point scale of “yes” (Y), “can’t tell” (C), and “no” (N). The
quality appraisal process was conducted transparently, with re-
searchers independently reviewing the studies and resolving dis-
crepancies through discussion until consensus was achieved. This
iterative approach ensured rigor in the evaluation process. No

study was excluded based on the quality assessment (Table 1).

Table 1. Critical appraisal skills program evaluation of the studies
(N=30)

Articleno. Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 %
A1 Y Y Y Y Y Y Y Y Y Y 100
A2 Y Y Y Y Y C Y Y Y Y 95
A3 Y Y Y Y Y C Y Y Y Y 95
A4 Y Y Y Y Y Y Y Y Y Y 100
A5 Yy Y Y Y Y C Y Y Y Y 95
A6 Y Y Y Y Y Y Y Y Y Y 100
A7 Y Y Y Y Y C Y Y Y Y 95
A8 Y Y Y Y Y C Y Y Y Y 95
A9 Y Y Y Y Y C C Y Y Y 9
A10 Y Y Y Y Y Y Y Y Y Y 100
AN Y Y Y Y Y Y Y Y Y Y 100
A12 Y Y Y Y Y Y Y Y Y Y 100
A13 Y Y Y Y Y C Y Y Y Y 95
A14 Y Y Y Y Y Y Y Y Y Y 100
A15 Y Y Y Y Y Y Y Y Y Y 100
A16 Y Y Y Y Y Y Y Y Y Y 100
A17 Yy Y Y Y Y C Y Y Y Y 95
A18 Y Y Y Y Y Y Y Y Y Y 100
A19 Y Y Y Y Y C Y Y Y Y 95
A20 Y Y Y Y Y Y Y Y Y Y 100
A21 Y Y Y Y Y C Y Y Y Y 95
A22 Y Y Y Y Y Y Y Y Y Y 100
A23 Y Y Y Y Y Y Y Y Y Y 100
A24 Y Y Y Y Y Y Y Y Y Y 100
A25 Y Y Y Y Y Y Y Y Y Y 100
A26 Y Y Y Y Y Y Y Y Y Y 100
A27 Y Y Y Y Y Y Y Y Y Y 100
A28 Y Y Y Y Y C Y Y Y Y 95
A29 Y Y Y Y Y Y Y Y Y Y 100
A30 Y Y Y Y Y Y Y Y Y Y 100

Q1. Was there a clear statement of the aims of the research? Q2. Is a
qualitative methodology appropriate? Q3. Was the research design
appropriate to address the aims of the research? Q4. Was the recruitment
strategy appropriate to the aims of the research? Q5. Was the data collected
in a way that addressed the research issue? Q6. Has the relationship
between researcher and participants been adequately considered? Q7.
Have ethical issues been taken into consideration? Q8. Was the data
analysis sufficiently rigorous? Q9. Is there a clear statement of findings?
Q10. How valuable is the research?

C, can't tell; N, no; Y, yes.
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5. Data extraction and synthesis

At the beginning of data extraction, the researchers repeatedly
read the 30 selected studies. Basic information (e.g., purpose, par-
ticipant characteristics, modality of dialysis, methodology, and
findings) was extracted from each study and is presented in Table
2. Each researcher then analyzed the individual studies by con-
trasting, comparing, and combining them in an organized table.
Relevant quotes and contexts were reviewed, with similar mean-
ings grouped into clusters. These clusters were further synthesized
into representative themes through iterative discussions to ensure
accuracy and consistency. Any discrepancies in theme generation
were collaboratively resolved. Finally, the concepts were aggregat-
ed into new categories. Based on these newly generated concepts,
the meta-synthesized themes are presented. The list of articles
used in the meta-synthesis is provided as an Appendix 1, and the
articles are cited in the results below as A1, A2, and so forth.

Results
1. Study characteristics

The quality assessment using CASP yielded 19 studies with a
100%, 10 studies with a 95%, and one with a 90% rate. The re-
viewed studies included 418 participants, consisting of 396 pa-
tients, 17 nurses, and five family caregivers. Among the 30 studies,
27 reported on participant gender (women, 43%; men, 50%; these
percentages do not consider care provider gender). The patient
age range was 20-90 years, and mean age (reported in 13 studies)
ranged from 37 to 82.5 years. Analytical methods included Co-
laizzi's method [A4, A6, A15, A17, A21, A24] (six studies), the-
matic analysis [A3, A5, A7, A12, A14, A26] (six studies), and oth-
ers such as phenomenology, Giorgi’s method, and grounded

theory.
2. Synthesis of findings

The findings showed one overriding theme: “I do not have
much time left”-navigating the dual realities of one’s limited exis-
tence. The meta-synthesized core essence of the patients’ dialysis
experience is that they showed an ontological awareness of their
own ephemeral existence. It is assumed that the repeated and on-
going agony of receiving dialysis deepened the patients’ awareness
of such ephemerality. At the same time, even amid such difficul-
ties, patients found positive meaning, accepted their situation, and

lived each day with a grateful heart. Four main themes were iden-
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tified under the overriding theme, as follows: (1) the inevitable ex-
perience of the troubles of dialysis; (2) life is extended, but deteri-
orating in every aspect; (3) accepting dialysis with a positive
outlook for life; and (4) essential support experienced in an ex-
hausting life (Table 3). Each main theme is explored below.

1) The inevitable experience of the troubles of dialysis

Patients chose dialysis mostly because they had no choice, and
most wanted to live for as long as possible. However, the dialy-
sis-related tasks were challenging; not only were the troubles con-
tinuous, but patients also felt that their body function was weak-
ening overall. In addition, most patients were unable to maintain

their relationships as they were before dialysis onset.

(1) Facing lifelong hindrances out of nowhere

Many patients lamented their dependence on a dialysis ma-
chine and its tubes. A few patients had to go to the hospital to re-
ceive hemodialysis, and spent almost 4 hours in bed [A15, A24,
A29]. One participant said, “My life is not under control; we are
dependent on the hemodialysis machine. Three days per week,
[for] 4 hours, we are under the control of these two tubes, which
can be disconnected with any little move. It is really tiring” [A15].

While patients were undergoing dialysis, they were stuck and
could not go anywhere [A15, A28], with some participants ex-
pressing the following, “...If you want to go out a little, it is very

hard. Trouble is, you get stuck in the house like a prison” Hence,

Table 3. Themes and sub-themes of the study

patients did not have holidays, generally could not travel, and did
not have much freedom. Once they became aware of their health
problems, they realized that their lives would depend on the dialy-
sis treatment, which would be an endless journey [A19, A30].

(2) Spend endless time and energy on dialysis

After starting dialysis, patients spent a significant amount of
time on the treatment [A12]. One participant said, “It is impossi-
ble to do anything else that day...it is totally killed. I always have
afternoon dialysis except for Sundays, when I go there at 6:45, and
then that day is ruined” Moreover, in treatment days, patients had
no energy to do anything else, as a participant remarked: “I have a
wish to go out for a walk or to run a little bit. Before, I walked a lot
in the forest, but I cannot now because I do not have the energy

and no balance at all”

(3) Living in a shrinking world of isolation

After beginning the dialysis treatment, patients reported that
they could no longer maintain their relationships with family,
friends, and social groups as usual. Specifically, they felt that they
could no longer perform their roles, and depended on others for
many aspects of their everyday lives. On treatment days, they felt
exhausted and like they could not do anything with their family
and friends [A1], with one participant stating that she had never
been out with her children on vacation [A7]. Another participant

never attended a school orientation for her daughter [A6], and

Themes/sub-themes

Studies

The inevitable experience of the troubles of dialysis
® Facing lifelong hindrances out of nowhere

® Spend endless time and energy on dialysis
e Living in a shrinking world of isolation

Life is extended, but deteriorating in every aspect
® The time and energy left are limited
® Back and forth of frustration with dialysis
Accepting dialysis with a positive outlook for life
® Taking dialysis as a part of life through adapting and balancing

® Being thankful for living day by day right now
Essential support experienced in an exhausting life
® Having practical assistance for sustaining health by family and
nurses
® Living with support, encouragement, and shared emotion by others.

A3, A4, A5, A6, A8, A9, A11, A12, A13, A15, A19, A20, A21, A22, A23,
A24, A26, A28, A29, A30

A2, A3, A4, A5, A9, A10, A11, A12, A14, A15, A16, A19, A21

A1, A2, A4, A6, A7, A8, A9, A10, A15, A16, A20, A21, A22, A24, A26, A27,
A29

A2, A3, A4, A7, A9, A12, A13, A17, A21, A27
A1, A2, A3, A4, A6, A7, A8, A9, A17, A19, A21, A22, A23, A24, A27, A30

A3, A7, A9, A11, A12, A13, A14, A15, A16, A17, A18, A19, A20, A22, A23,
A24, A25, A26, A28, A30
A2, A6, A7, A11, A13, A15, A22, A24, A25, A27, A30

A4, A6, A7, A8, A17, A19, A21, A23, A24, A28, A30

A1, A2, A3, A4, A5, A6, A7, A8, A9, A12, A15, A16, A17, A18, A21, A26,
A27, A28, A30

Overriding theme: “I do not have much time left”-navigating the dual realities of one’s limited existence.
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there was a general avoidance of social gatherings because of peo-
ples tendency to ask questions about their appearance [A2]. This
made patients distance themselves from others, as in the following
example: “For my world, it has become smaller. My world is like
me, nurses, hospital, doctors, antibiotic, operation room, like this,
now extra... the dialysis. My world.... I got no more” [A9].

2) Life is extended, but deteriorating in every aspect

The reviewed studies showed that patients tried to live their
daily lives while depending on dialysis, although this entailed var-
ious limitations. Patients felt that they did not have enough time
to live because their physical condition had worsened, and this

took a toll on their time availability.

(1) The time and energy left are limited

Patients described that the dialysis treatment would last for a
long time, feeling like their bodies were being invaded by the
treatment and that they were getting weaker [A3, A13]. “It doesn't
end, this, because it will go on and on and on, and I will never get
well, T will never escape the dialysis..” One patient said that al-
though he can live more, he does not want to continue to suffer as
his life extends [A4]. Others felt their bodies getting weak, and
their lives changing because of dialysis [A17, A27]. They also con-
stantly confronted their fear of death because the treatment does
not give them any life security [A2, A17].

(2) Back and forth of frustration with dialysis

Various pieces of evidence in the studies demonstrated numer-
ous dialysis-related challenging moments, which kept many pa-
tients disappointed and frustrated. Some participants said that
controlling their diet was the most difficult aspect of treatment
[A2, A6, A30], and that they were constantly cautious about eat-
ing, including drinking water. Furthermore, some participants felt
as if they were unable to eat regular human food [A2, A6]. Other
participants reported that, as the treatment went on, they became
more easily tired after dialysis procedures [A22, A23], such as in
the following quotation: “Before, I used to feel normal after un-
dergoing dialysis. Now, however, I just feel tired and weak. I now
need more time to recover. I no longer have the energy to do any-
thing, talk, walk, or communicate. I have lost interest in every-
thing. My life now just consists of dialysis and other medical treat-
ments. [ am in hospital almost all the time...” [A22].

3) Accepting dialysis with a positive outlook for life

Despite the difficulty in becoming accustomed to undergoing

dialysis, many patients were aware that they could not escape this

https://www.jkan.or.kr

fate [A9]. Most patients tried not to complain about their situa-
tion, even as they continued to experience daily suffering, and
some tried to uphold a mindset of gratitude for their current lives.

(1) Taking dialysis as a part of life through adapting and balancing

After patients had been on dialysis for several years, they started
to get accustomed to the treatment [A11], with one person saying
that, “It feels like a regular work from 7 to 5; there is no option, I
just have to do it, even if it is Christmas Eve, New Year’s Eve, it
doesn’t matter...it is just something that I have to do” A few pa-
tients placed dialysis as an essential part of their everyday lives
[A7, A14, A16, A19, A24]; after all, they changed their lifestyles to
focus on the treatment. Many patients stated that it was helpful for
them to have a positive and healthy attitude toward the treatment
and life. Additionally, while it was difficult to accept, patients rec-
ognized that dialysis was the best choice for their body [A16].
Many patients also accepted their fate, considered the situation as
a blessing, and tried to enjoy their lives [A3, A13, A14, A18, A22,
A24, A25, A26, A30].

(2) Being thankful for living day by day right now

Some patients stated that, although they were undergoing the
challenging dialysis process, they developed a mindset of gratitude
for their current lives [A2, A24, A27]. Specifically, patients contin-
ued to feel a significant burden about the prospect of undergoing
dialysis for the rest of their lives, but also found happiness in hav-
ing realized the value of everyday life, which they had previously
overlooked, and in the simple fact that they could live each day as
it was [A15, A25]. “I do not think of my distant future, about how
long I will live. What is important to me is living the present bet-
ter. Death tells me how to live today. It shows the meaning of my
life” [A6].

4) Essential support experienced in an exhausting life

When patients faced challenging situations, they reported that
they could not overcome them alone. Nevertheless, specific peo-
ple supported these patients and remained by their side during
such times. Most studies in this review included patients who re-
ceived support and help from people in their lives, which was
meaningful and invaluable.

(1) Having practical assistance for sustaining health by family and
nurses

Family members were often beside the patients, supporting
them [A21, A28], with one patient even stating that family mem-

bers took the initiative to educate themselves and solve problems
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for him [A21]. This support enabled patients to consistently
maintain the dialysis treatment. Above all, prior to undergoing di-
alysis and during treatment, patients were often unaware of dialy-
sis treatment plans, food restrictions, social lifestyle changes, and
other aspects of the condition. Accordingly, patients expressed
their gratitude to the nurses for their kind responses to their ques-
tions, recognizing the helpfulness and significance of their work
[A23, A24].

(2) Living with support, encouragement, and shared emotion by
others

Most patients were touched by the sacrifice and love of their
family members [A4, A7, A30], with one in particular saying that
he was alive because of his wife, as she cared for him without
showing any unpleasantness whenever they got into trouble [A7].
In addition, patients reported that healthcare providers consis-
tently treated them well and were ready to help [A2, A9, Als6,
A28]. Although the dialysis treatment was difficult, patients felt
that the place where they were treated was like their second home
[A2, A6, A28]. One participant said, “The nurses are very sup-
portive. There is a young nurse who cracks jokes and makes me
laugh. The nurses can help a lot in making the patients less anx-
ious about their condition by creating a high-spirited environ-
ment...” [Al].

As they met regularly, a few patients felt that the staff members
were like their family or friends [A27, A28]. Dialysis patients also
tended to need a lot of support and encouragement, which they
fortunately and sincerely received from meaningful people in their
lives [A27].

Discussion

This meta-synthesis was conducted to identify the core essence
of patients’ experiences of dialysis. The elicited overriding theme,
namely “T do not have much time left”-navigating the dual reali-
ties of one€’s limited existence, revealed that the continued predica-
ments related to dialysis treatment made patients reflect on their
own life and existence. This reflection and the gradual, daily, and
often deteriorating changes they experienced, reminded them of
their finiteness. The findings highlight that patients faced inevita-
ble challenges, experienced deterioration in every aspect of their
lives, accepted dialysis with a positive outlook for life, and received
essential and practical assistance from significant others.

The theme “the inevitable experience of the troubles of dialysis”
showed that most patients in the reviewed studies were undergo-

ing dialysis for the first time, meaning that they suddenly had to
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face the fact that dialysis was a lifellong hindrance—one on which
they would have to continuously spend time and energy. The
findings of this review are consistent with those of previous stud-
ies [25,31]. A few participants felt sorry for their families because
of a perception of themselves as now being inadequate parents or
partners [32,33].

Patients reportedly had limited relationships with their families
and friends. The findings related to this topic in the current study
are similar to those of previous studies [25,31,34]. Especially in
light of today’s “small world,” wherein we can quickly and seam-
lessly travel across the globe, the inability to travel freely is a dis-
couraging situation for patients [10,35]. Furthermore, appearance
changes made patients feel a little distant from others [35].

While dialysis patients experience a variety of challenges during
treatment, healthcare professionals often focus solely on their
physical condition in clinical practice. Nurses should consider the
diverse contexts and circumstances of each patient and implement
strategies for integrative nursing interventions that address both
internal and external difficulties. Furthermore, nurses must pro-
vide information and education that reflect the patient’s individual
situations. This approach can aid in developing a personalized
treatment plan and help patients overcome dialysis-related chal-
lenges.

The “life is extended, but deteriorating in every aspect” theme
focuses on the limitations and deteriorations that patients with di-
alysis experience, and on how they lived their lives on a day-to-
day basis because of a lack of knowledge about own future. They
could live longer than those who did not accept dialysis treatment,
but also knew of the absence of guarantees and that the treatment
was a temporary extension [18,36,37]. In other words, they lived
with the fear of unpredictability. Moreover, patients with dialysis
faced challenging moments as they experienced physical and psy-
chological stressors (e.g., diet restriction, hopelessness, and de-
pression). Research showed that people perceive that they need to
modify their usual social activities before starting dialysis [16,18].
Thus, while dialysis extends one’s life, the person’s physicality,
emotionality, and sociality are hindered, making it key for health-
care professionals to give attention to patients’ physical changes
and emotional and social deficits. Nurses can teach patients posi-
tive coping strategies during this period to help reduce stress and
alleviate fears about an uncertain future. Additionally, it is import-
ant to encourage patients to engage with social support systems to
maintain social activities and offer practical assistance to partici-
pating in support groups, whether in hospital or the community.
Such emotional and social support can aid patients in adapting to
life with dialysis.
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This study also unveiled the theme of “accepting dialysis with a
positive outlook for life” Humans are conscious of the limitations
of life before death, and are also the only beings that can continue
to live even when experiencing limited lives [38]. Knowing that
they could not escape dialysis, patients in the reviewed studies
tried to acknowledge and adapt to their fates [39-41]. Over time,
they accepted the need for dialysis in their lives, and that it came
with challenging procedures and physical and psychological
stressors. These processes are similar to those reported in the
studies by Axelsson et al. [36] and Cho and Shin [32]. Patients also
appreciated the reality that dialysis allowed them to live another
day, and it is meaningful that patients began to feel newfound
gratitude for their current, normal lives as they began to have a
clearer perception of their finite existence. During this period,
nurses can educate patients on self-care techniques related to dial-
ysis, helping them manage their health in daily life. This plays a
crucial role in enabling patients to maintain independence and
enhance their quality of life. Additionally, nurses can assist pa-
tients in setting and achieving long-term life goals, even while un-
dergoing dialysis, which can help them regain a sense of meaning
and purpose in life.

The last theme found in this study was “essential support expe-
rienced in an exhausting life;” which focuses on how patients re-
ceived practical and sustainable help from their families and nurs-
es, in line with findings from past research [39,42,43]. Still, one
study showed that nurses tended to focus on patients’ physical as-
pects, and did not provide enough support [14]. As such, being an
invasive and complicated procedure that influences patients’ phys-
ical and psychological aspects, dialysis treatment requires support,
encouragement, and consistent concern from meaningful others
(e.g., family, nurses, and caregivers). In particular, information
sharing, explanations of the treatment process, emotional support,
and constant care from nurses were reported by patients as effec-
tive measures in overcoming challenges accompanying the treat-
ment. This also explains why patients thought that the dialysis fa-
cility became their second home [44]. Several qualitative studies
have provided similar results, showcasing that the relationship
with healthcare professionals was one of the most prominent fac-
tors in overcoming negative emotions related to dialysis [45,46].
This evidence highlights the need for nurses to consider their pa-
tients’ behaviors and situations when devising appropriate inter-
ventions. To achieve this, first, managerial stakeholders must in-
vest in dialysis facilities and improve the treatment spaces to make
them more comfortable and patient-centered. Additionally, they
should develop programs to train nurses in integrating knowl-

edge, nursing skills, and communication competencies more ef-
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fectively; second, nurses should be equipped with the capacity of
tailoring nursing interventions to their care recipients, so that they
can be empowered to deliver practical and sustainable assistance.
This study has several limitations. First, it relied on two key-
words to identify relevant studies. These keywords were selected
based on previous literature to ensure comprehensiveness and rel-
evance to the study’s purpose, minimizing the risk of excluding
potentially relevant studies. However, this approach may have
limited the scope of the search. Future research should expand the
keyword list and employ advanced search strategies to ensure
broader inclusivity. Second, the study included only qualitative re-
search published in English and Korean with a specific time
frame. Finally, we did not divide the investigation according to
specific patient characteristics such as age, gender, and dialysis
modality. This can be addressed in future meta-syntheses, togeth-
er with an examination of studies published in other languages
and years, aimed at identifying the peculiarities of different popu-

lations.

Conclusion

This meta-synthesis focused on the influence of dialysis on pa-
tients’ lives and their relationships with their significant others,
identifying that these patients perceive their lives to be changeable
and delicate. The main themes extracted were (1) the inevitable
experience of the troubles of dialysis; (2) life is extended, but dete-
riorating in every aspect; (3) accepting dialysis with a positive out-
look for life; and (4) essential support experienced in an exhaust-
ing life. Meanwhile, the overriding theme was “I do not have
much time left”-navigating the dual realities of one’s limited exis-
tence. As patients struggled with the series of internal processes
and external procedures they had to endure, they were also aware
of the limitedness of their existence across various life dimensions.
Nevertheless, patients also found positive meaning in these chal-
lenges, embraced the situation, and strived to live each day with
gratitude. It is thus important for nurses to provide more practical
and tailored interventions to deliver appropriate support for pa-
tients, such that the latter can overcome the various challenging
situations accompanying dialysis. Achieving this and improving
patient quality of life may require nurses to comprehensively un-
derstand patients’ experiences with dialysis, and competently de-
liver tailored care.
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sonal relationships, clinical performance, problem-solving abilities, and nursing professionalism among
nursing students in South Korea.

Methods: A quasi-experimental study was conducted. The Practice-Driven Nursing Leadership Program
for Students (PDNLP-S) was developed based on the ADDIE model (analysis, design, development, im-
plementation, and evaluation). This quasi-experimental study design included 60 nursing students. The
experimental group (n=30) participated in the PDNLP-S for 120-minute sessions over 5 weeks, while the
control group (n=30) received usual lectures. The PDNLP-S included lectures, discussions, and individual
and group activities to cultivate core nursing leadership competencies such as individual growth, collab-
oration, nursing excellence, creative problem-solving, and influence. Data were analyzed using descrip-
tive statistics, the Mann-Whitney U-test, and the independent t-test with IBM SPSS Windows ver. 26.0.
Results: The experimental group demonstrated significant improvements in self-leadership (t=3.28,
p=.001), interpersonal relationships (t=3.07, p=.002), clinical performance (U=268.50, p=.004), and
problem-solving abilities (t=2.20, p=.017) compared to the control group. No significant difference was
observed in nursing professionalism (t=0.50, p=.311).

Conclusion: This study demonstrates that the PDNLP-S improved nursing students' self-leadership, in-
terpersonal relationships, clinical performance, and problem-solving abilities. The PDNLP-S can play a
significant role in cultivating future nurse leaders by enhancing these nursing leadership competencies
among nursing students.

Keywords: Leadership; Nursing; Program; Students

Introduction
© 2025 Korean Society of Nursing Science

This is an Open Access article distributed Leadership is a process of exerting influence on individuals and organizations to drive them
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inspiring, motivating, and enthusing members of an organization to achieve its goals [1]. Over

ership is not only demanded of nurse managers but is also a vital competency for all members
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ence [2]. The level of leadership among nursing organization
members is positively related to nursing productivity, a supportive
work environment, and job satisfaction with the nursing profes-
sion [3]. Nursing leadership is developed and enhanced through
education and training [4,5]. Thus, providing systematic educa-
tion and training is important to gradually enhance leadership
from baccalaureate education when students are ready to gain
clinical exposure in various nursing settings [2,6].

Nursing students are prospective nursing professionals who are
expected to undertake their roles in clinical settings and nursing
organizations immediately upon graduation, thus enhancing
nursing leadership competencies is one of the major objectives of
nursing curricula to ensure that students can demonstrate creativ-
ity, collaboration, autonomy, and effective communication [2,7].
A systematic review revealed that targeted educational interven-
tions for nurses were an effective method of leadership develop-
ment [8]. A structured approach to education and training is vital
for the progressive enhancement of leadership skills in nursing.
This process should begin at the undergraduate level, where stu-
dents gain clinical experience across various settings and develop
these competencies [2,3]. Both the American Association of Col-
leges of Nursing (AACN) and the Korean Accreditation Board of
Nursing Education, responsible for evaluating the quality of nurs-
ing education in their respective countries, emphasize the impor-
tance of leadership development as a key educational outcome for
nursing students [9,10]. Academic institutions and accrediting or-
ganizations acknowledge their roles in preparing nurses for lead-
ership roles, recognizing this as a critical focus area for new grad-
uates [6]. Interviews with nursing graduates further support the
need for leadership courses to be integrated into the core curricu-
lum from the outset, rather than being offered as optional mod-
ules. Graduates emphasize the necessity of a curriculum founded
on leadership principles, asserting that leadership courses should
be mandatory components of nursing education [2,11]. Therefore,
it is essential that leadership competencies in nursing be systemat-
ically cultivated from the undergraduate level.

Nursing leadership empowers nurses to enhance the quality of
patient care, lead teams, drive change, and make effective deci-
sions [12]. A systematic review of the nursing leadership elements
reported that self-awareness and leadership education were posi-
tively correlated with nursing leadership among nurse managers
[8]. Effective nursing leadership is closely linked to deep self-un-
derstanding, continuous individual development, and the ability
to manage both oneself and others effectively [13]. These attri-
butes enable nurses to collaborate effectively in multidisciplinary

teams, ultimately improving the quality of patient care [14]. Addi-
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tionally, nurse leaders must utilize critical thinking and prob-
lem-solving skills to deliver advanced, specialized patient care
while addressing complex nursing problems [15,16]. Effective
nursing leadership positively impacts healthcare organizations
and patient outcomes [16].

A previous concept analysis of nursing leadership identified key
attributes, including individual growth, collaboration, nursing ex-
cellence, creative problem-solving, and influence [3,7]. Individual
growth involves self-reflection, self-regulation, self-management,
and self-actualization, all of which contribute to developing nurs-
ing leaders’ competencies and qualities [3,15]. Individual growth
is closely related to self-leadership, which emphasizes the impor-
tance of self-awareness and effectively leveraging personal
strengths through self-reflection. Self-leadership supports the ef-
fective use of personal strengths in nursing practice [17,18]. Col-
laboration is essential for addressing patient care challenges by
fostering respectful interdisciplinary teamwork that aims to
achieve organizational goals [2,3,19]. Strong interpersonal rela-
tionships are fundamental to building effective multidisciplinary
collaboration [20].

Nursing excellence involves advanced skills, professionalism,
and role modeling, all of which significantly influence clinical
decision-making and patient care [3,15]. This excellence is
demonstrated through clinical competencies, including accurate
patient assessments and the delivery of appropriate care [21,22].
Enhancing nursing excellence in students improves clinical per-
formance, judgment, and the ability to function competently in
diverse settings. Developing nursing excellence in students en-
hances their ability to apply knowledge, exercise sound judgment,
and perform competently in various clinical settings [23,24].
Nurse leaders are driven to continuously advance their expertise
by engaging in education to maintain high levels of clinical com-
petency, serving as role models within the nursing team [22].
Additionally, creative problem-solving involves performing inno-
vative nursing tasks by employing critical thinking and utilizing
various sources of information to address diverse nursing chal-
lenges [3,15,25]. A systematic review indicated that improving
leadership among clinical nurses requires strategies that enhance
their problem-solving abilities, based on autonomy, control, and
sufficient competency [26].

Influence in nursing leadership refers to the autonomous power
that employs specific behavioral and cognitive strategies to guide
individuals toward achieving high performance in pursuit of or-
ganizational goals [3,15]. Through this influence, nursing leader-
ship enables members to share a common vision and goals, while

fostering professional and creative problem-solving, cultivating
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Nursing leadership program

organizational culture, leading change, and establishing health
policies [15]. Moreover, nursing professionalism encompasses
nurses' beliefs, philosophy, and values, reflecting their intrinsic
motivation and their ability to influence others as leaders [27].
This is closely linked to various attributes of influence [28]. In
other words, nursing leadership includes a strategic approach that
encourages members to share organizational goals and achieve
high performance through autonomy, while nursing professional-
ism provides intrinsic motivation and leadership abilities to nurses
throughout this process [22]. According to prior research, nursing
students or nurses with high levels of nursing professionalism
tend to exhibit high self-leadership [29], which improves the qual-
ity of patient care, positively influence collaboration and team-
work within healthcare teams, and contribute to policy changes
aimed at improving healthcare services [30].

Students who receive leadership education develop stronger
self-directed learning skills and motivation, which in turn pre-
pares them to become more effective nurses in clinical settings.
This lays a critical foundation for the practical skills required in
clinical practice [31]. In particular, leadership education fosters
increased self-confidence, autonomy, and teamwork skills, all of
which play a crucial role in enabling graduates to manage patient
care and function as team leaders in clinical settings [32]. Specifi-
cally, fourth-year nursing students, having already gained some
clinical experience through practical training, can maximize the
benefits of leadership education.

Despite the recognized importance of nursing leadership, previ-
ous studies have primarily focused on leadership development
programs for second- and third-year nursing students, addressing
only a limited subset of leadership attributes [33]. Studies involving
fourth-year students often include leadership education as a small
part of the curriculum, lacking a comprehensive approach to assess
and practice leadership competencies [34]. Given the challenges
nursing students face in fully understanding the role of leadership
in nursing, there is a clear need for a structured and comprehensive
model in undergraduate programs to effectively foster leadership
competencies

Therefore, this study aims to develop a nursing leadership
program based on the five attributes of nursing leadership de-
rived from previous studies and examine its effects on self-lead-
ership, interpersonal relationships, clinical performance, prob-
lem-solving abilities, and nursing professionalism for nursing

students.
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Methods
1. Design and setting

A prospective, single-blind, quasi-experimental study was con-
ducted.

2. Participants and sample size

The study population comprised fourth-year students from two
nursing schools in South Korea. Given the need for nursing stu-
dents to adapt quickly to both clinical settings and various organi-
zations after graduation, while effectively demonstrating their
nursing competencies [35,36], fourth-year students were selected
as participants for this study to receive nursing leadership educa-
tion and training. Two nursing colleges in Jeonbuk State, which
offer similar competency-based curricula and have comparable
student populations, were selected using convenience sampling to
minimize potential cross-contamination of interventions.

Students at ] University in Jeonju City were assigned to the ex-
perimental group, while students at W University in Iksan City
were assigned to the control group. The inclusion criteria were: (1)
fourth-year nursing students, (2) students taking the nursing
management II course in the second semester of 2021, (3) stu-
dents who voluntarily signed informed consent, and (4) students
with no prior exposure to a leadership program. The exclusion
criteria were: (1) Students who repeated the nursing manage-
ment-related courses, ‘nursing management 1’ and ‘introduction
to nursing, were excluded from the study because they had al-
ready taken the same courses while repeating them. It was as-
sumed that these students would demonstrate a disparate level of
knowledge than students who had not repeated the courses, and
(2) students taking other courses that may affect nursing leader-
ship.

The GPower software (version 3.1.9.2, Heinrich-Heine-Univer-
sitat Diisseldorf) was used to determine the sample size [37]. Re-
garding the effect size reported in previous studies [33,34], we cal-
culated the sample size to achieve a large effect size (d) of .80,
power (1-f) of .80, and significance level (a) of .05 for indepen-
dent t-tests and one-tailed tests, and the minimum sample size was
calculated to be 21 for each group. A total of 60 participants were
enrolled, with 30 in each group, to account for a 30% potential
dropout rate. Of 64 participants who volunteered to participate in
the study after reading the recruitment announcement, four who
were ineligible per the inclusion and exclusion criteria were exclud-

ed, and 60 were included in the final analysis (Figure 1).

139



Sunmi Kim - Young Ju Jeong - Hee Sun Kim, et al.

Enroliment

Assessed for eligibility (n=64)

Excluded (n=4)

"| e Declined to participate (n=0)
® Other reasons (n=0)

® Did not meet the inclusion criteria (n=4)

Non-randomized

(n=60)

v

! |
L

Allocation

] |
J

Allocated to experimental group (n=30)
e Pre-test (n=30)
® Received the PDNLP-S (n=30)

Allocated to control group (n=30)
o Pre-test (n=30)
® Received usual lectures (n=30)

! |
L

Follow-up

] !
J

Lost to follow-up (n=0)
Discontinued PDNLP-S (n=0)

Lost to follow-up (n=0)

Analysis

] ,

Analyzed (n=30)
® Post-test (h=30)

J
Analyzed (n=30)
® Post-test (n=30)

Figure 1. Flow chart of participant enrollment. PDNLP-S, Practice-Driven Nursing Leadership Program for Students.

3. Intervention

A Practice-Driven Nursing Leadership Program for Students
(PDNLP-S) was developed based on the nursing leadership model
[3] and previous studies [7], and the ADDIE model (analysis, de-
sign, development, implementation, and evaluation) [38]. First, in
the analysis stage, a content analysis was conducted by reviewing
existing literature to identify foundational data for the nursing
leadership program. The program content was based on an analy-
sis of five nursing leadership attributes from the concept analysis
by Kim et al. [3], the leadership development model by Miles and
Scott [7], and previous nursing leadership studies [33,34]. Key at-
tributes for nursing students, including individual growth, collab-
oration, nursing excellence, creative problem-solving, and influ-
ence, were identified. After defining and analyzing these attributes,
it was verified whether they were reported in other studies. Addi-
tionally, relevant leadership literature was reviewed to derive pro-
gram measurement variables that closely align with the five attri-
butes. Self-leadership is the ability to manage one’s actions and
goals, fostering continuous individual growth [17,18]. Interper-
sonal relationships are key to successful collaboration [20]. Nurs-
ing excellence, characterized by high levels of clinical knowledge
and skills, directly contributes to clinical performance [21,22].
Creative problem-solving involves developing new strategies be-

yond traditional methods, enhancing problem-solving abilities
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[26]. Influence, as a leadership quality in nurses, brings positive
changes to organizations, patients, and others. Nurses with strong
professional identity demonstrate greater influence in clinical set-
tings, positively impacting the quality of care and nursing organi-
zations [26,28].

Second, in the design phase, the program’ learning objectives,
key themes, components, curriculum, and instructional methods
were devised in line with the analysis stage findings. The program
contents were developed with reference to practice-driven nursing
leadership [15], incorporating the five leadership attributes, con-
necting to both antecedents and consequences (Figure 2A).

Third, in the development stage, the PDNLP-S was developed
by our research team consisting of three nursing professors and
two nursing PhDs with extensive educational and clinical experi-
ence. A nursing management professor with over 30 years of ex-
perience validated the program. This study developed a leadership
program that employed a differentiated approach that integrated
lectures, individual and team activities, and feedback, departing
from the traditional lecture-centric format. Participants created
individual leadership development plans during the program,
which were designed to be integrated into their daily lives for sus-
tained practice and evaluation. This approach aimed to foster per-
sonal transformation through active engagement and reflection.
The program focused on core nursing leadership attributes, pro-

viding opportunities for participants to continuously revise and
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Nursing leadership program

Nursing leadership

Antecedents

Attributes

Consequences

e Individual maturity level

e Construction of mutual trust and
confidential relationships

® Job requirements

e Individual growth
® Collaboration
® Nursing excellence

A4

® Creative problem solving

® Improvement of nursing productivity

® Development of a supportive work
environment

e Satisfaction with the nursing profession

® Interpersonal relationships
® Clinical performance

® Problem-solving abilities
Control —»{ @ Nursing professionalism

® Influence e
Group Pre-test Intervention Post-test
Experimental | e Self-leadership > PDNLP-S —>| e Self-leadership

® Interpersonal relationships
e Clinical performance
® Problem-solving abilities

\ 4

® Nursing professionalism e

Figure 2. Conceptual framework. (A) Attributes, antecedents, and consequences of nursing leadership. (B) Study design. PDNLP-S, Practice-Driven

Nursing Leadership Program for Students.

refine their development plans. Individual and team-based feed-
back ensured that these plans were actionable and conducive to
real-world leadership application. Participants also shared their
progress and exchanged feedback with peers, facilitating a deeper
understanding and practical application of nursing leadership at-
tributes (Table 1).

Sessions 1-3 focused on team building, leadership understand-
ing, and communication, motivating the program and building
rapport and trust among participants. Sessions 4 emphasized
self-understanding, self-analysis, understanding of others, and
nursing leadership development plans. Sessions 5-9 involved an
introduction to success stories, empathy training, activities de-
signed to cultivate the five leadership attributes. For instance, in
the context of individual growth, among the session 5 activities
presented in Table 1, “learn about success stories” introduced peo-
ple who are authentic leaders, and “self-monitoring and activity
records” section, participants conducted self-assessment of their
self-leadership and authentic leadership using questionnaires and
then set goals, developed achievement plans, and monitored and
recorded the achievement levels to develop lacking competencies.
In addition, for the “developing an individual growth plan,” partic-
ipants listed their negative and positive habits, identified the most
urgent habits to change and shared them through presentations.
For collaboration, students self-assessed and presented their emo-
tional intelligence, which is needed to understand and care for

others. For nursing excellence, students were asked to write about
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who they are now and who they want to be in the future through
career development. For creative problem-solving, students were
provided with creative idea generation and convergence methods
(idea relay, lotus flower opening method, random word, and so
forth). For Influencing, students were asked to identify and pres-
ent a nursing leader in the hospital or school that they believe is
influential. Session 10 included presenting individual activities
and performance outcome reports, and sharing thoughts on pro-
gram participation, and final evaluation (Table 1).

Fourth, in the implementation stage, the PDNLP-S program
was implemented with fourth-year nursing students at Jeonbuk
National University. This program was implemented during the
nursing leadership course, an elective offered in the second se-
mester of the fourth year. The details regarding the program’s op-
eration were communicated in advance through the course sylla-
bus. The experimental group participated in 10 sessions, held
twice a week for 2 hours each. Before the program began, re-
searchers aligned the learning content, teaching strategies, and
evaluation methods. The sessions were divided between two re-
searchers, with one overseeing session 1 to 4 and the other man-
aging sessions 5 to 10, using standardized educational materials.
Student participation was actively monitored to ensure consistent
engagement and feedback throughout the program. Unlike tradi-
tional lecture-based methods, this program employed an experi-
ential learning approach, incorporating individual and team activ-

ities, discussions, writing, presentations, and feedback. Each
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Table 1. The contents of the practice-driven nursing leadership program for students

Session  Activity name Le_arn!ng Key themes Methods Main contents Tool Dura_tlon
objectives (min)
1 Understanding ~ ® Understand the ® Conceptand e Lecture ® Introduction to the pro-  PPT 20
leadership concept of lead-  rationale for gram
ership. leadership
® Understand theo- ® Understanding ® Team discus-  ® Lecture ® PPT 30
ries of leadership.  of leadership sion and team
theories presentations
® Team activities: Team ® Notebook; Smart- 50

building, introduction of ~ phone
self, team activity plan

® Team presentation: Topic
selection and sharing

2 Empathy class:  ® Understand lead- ® Understanding ® Key summary  ® Summary of leadership ~ ® PPT 20
Understanding  ership. of leadership theories
others' leader-
ship styles
® Recognize the ® Teamwork ® Team presenta- ® Team activities: Share ® PPT; Video 60
importance of training tions each leadership style and
teamwork. team discussion for un-
derstanding the nursing
leadership
® Communicate ef- ® Communication ® Feedback ® Team presentation: Lead-
fectively with ership styles and survey
team members. results; Introduce persons
based on leadership styles
® Feedback: Sharing and - 20

empathizing with team
presentations

3 Discovering my- ® Understand nurs- ® Understanding ® Key summary  ® Summary of self-under- @ PPT 20
self: Under- ing leadership. of nursing lead- standing and self-explo-
standing my ership ration
leadership style
e Communicate ® Communication ® Individual e |ndividual activity: Identi- ® Survey 20
effectively with activities and fying one's leadership
team members. presentations style
® Feedback ® Individual leadership ® Notebook; Smart- 40
development plan: Goal phone

setting; SMART planning
(specific, measurable, ac-
tion-oriented, realistic,

time-bound)
® Feedback: Sharing and - 20
empathizing with individ-
ual activities
4 My commitment ® Recognize the ® Self-under- ® Key summary  ® Summary of the impor- - 20
importance of standing and tance of self-understand-
self-understand-  self-analysis ing

ing.

(Continued on next page)
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Table 1. Continued

Session  Activity name Le_arn!ng Key themes Methods Main contents Tool Dura.t|on
objectives (min)
e Establish nursing ® Living with e Individual pre- e Individual presentations: ® PPT; Smartphone 60
leadership devel-  others sentations and  Leadership development
opment plans. feedback plan; Reflecting on self;
Understanding and ex-
ploring your current lead-
ership; Setting your own
visions and goals for a
nurse leader; Understand-
ing others
® Self-leadership ® Feedback: Sharing and - 20
development empathizing with leader-
plans ship plans
5-7 Understanding  ® Understand the @ Develop and ® |ecture e |ecture: Nursing leader- @ PPT; Video 30
and practicing  attributes of apply nursing ship: Understand individ-
nursing leader-  nursing leader- leadership: In- ual growth, collaboration
ship 1 ship. dividual and nursing excellence;
growth; Collab- Learn about success sto-
oration; Nurs- ries
ing excellence
® Execute nursing  ® Individual ® Team discus- @ Team activity: Discussion ® Notebook; Textbook; 50
leadership devel-  growth, collab-  sion and pre- about cases based on in-  Worksheet
opment plans. oration and sentations dividual growth, collabo-
nursing excel- ration or nursing excel-
lence develop- lence
ment plans
® Recognize the ® Feedback e Individual activity: Doing e Self-record for lead- 20
importance of develops plans for individ-  ership improvement:
self-manage- ual growth, collaboration  Vlog, gratitude jour-
ment. and nursing excellence; nal, exercise log,
Self-monitoring and ac- nursing policy scrap-
tivity records book, study plan, etc.
8-9 Understanding ~ ® Understand the @ Develop and ® |ecture ® Lecture: Nursing leader- @ PPT; Video 30
and practicing  attributes of apply nursing ship: Understanding cre-
nursing leader-  nursing leader- leadership: Cre- ative problem solving and
ship 2 ship. ative problem influence; Learn about
solving; Influ- success stories
ence
® Execute nursing ® Creative prob- © Team discus- @ Team activity and presen- ® Notebook; Textbook; 50
leadership devel-  lem solving and  sion and pre- tation: Discussion about Worksheet
opment plans. influence de- sentations cases based on creative
velopment problem solving and influ-
plans ence; Introducing influen-
tial figures
® Recognize the ® Feedback e Individual activity: Doing ® Self-record for lead- 20
importance of develops plans of creative  ership improvement:
self-manage- problem solving and influ- Vlog, gratitude jour-
ment. ence; Self-monitoring and  nal, exercise log,
activity records nursing policy scrap-
book, study plan, etc.
10 Reflecting on ® Attain the core e Evaluate nurs- ® Key summary @ Explanation of nursing - 10

myself

nursing leader-
ship competen-
cies.

ing leadership

leadership
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(Continued on next page)
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Table 1. Continued

Learning

Session  Activity name L
objectives

Key themes

Methods

Duration

Main contents Tool .
(min)

e Individual ac- e Individual presentations
tivities and pre-  and feedback: Sharing re-

® PPT: Self-record for 70
leadership improve-

sentations sults based on individual ment: Vlog, gratitude
leadership development journal, exercise log,
action plans nursing policy scrap-
book, study plan, etc.
® Feedback ® Evaluate program: Re- - 20

flecting on the program
and setting future goals

PPT, PowerPoint presentations.

session began with a brief overview of the program’s goals, con-
tent, and schedule. Evaluation was used not only to assess pro-
gram outcomes but also to provide feedback on both individual
and team efforts. Worksheets were used to engage students. The
control group was given educational materials on nursing leader-
ship after the data collection had been complete (Figure 2B).

Fifth, in the evaluation phase, the experimental group began
the 10-session PDNLP-S following the baseline test. The same
questionnaire used for the baseline test was administered 1 week
after the conclusion of the 10-session program, and the same
questionnaire was administered to the control group at the same
baseline and post-test periods.

4, Instrument

1) Demographic questionnaire
Gender, age, religion, satisfaction with major, and academic

performance were surveyed.

2) Self-leadership

The questionnaire was translated by researchers into Korean af-
ter obtaining e-mail permission from the developers of the Re-
vised Self-Leadership Questionnaire [39]. Three nursing profes-
sors, one nursing major, and one non-nursing major who are
fluent bilinguals in Korean and English translated and back-trans-
lated the questionnaire. The finalized translated tool was adminis-
tered in a pilot test to identify any areas for translation revisions.
The Korean version of the Self-Leadership Questionnaire was
content-validated by three nursing professors, and the content va-
lidity index was >.80. This 35-item tool comprises three dimen-
sions (i.e., behavior-focused strategies, natural reward strategies,
and constructive thought pattern strategies) and nine subscales:
self-goal setting (five items), self-reward (three items), self-pun-

ishment (four items), self-observation (four items), self-cueing
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(two items), focusing on natural rewards (five items), visualizing
successful performance (five items), self-talk (three items), and
evaluating beliefs and assumptions (four items). Each item is rated
on a 5-point Likert scale. The total score ranges from 35-175, and
a higher score indicates higher self-leadership. The Cronbach’s a
was .74-.93 upon development [39] and that of the entire ques-

tionnaire was .90 in this study.

3) Interpersonal relationships

The Interpersonal Competence Questionnaire was developed
by Buhrmester et al. [40] and adapted into Korean and validated
for use on college students by Han and Lee [41]. This 31-item tool
comprises five domains: initiation (eight items), negative assertion
(seven items), emotional support (seven items), conflict manage-
ment (six items), and disclosure (three items). Each item is rated
on a 5-point Likert scale. The total score ranges from 31-155, and
a higher score indicates higher interpersonal competence. The
Cronbachs a was .87 upon development, .84 in the study by Han
and Lee [41], and .89 in this study.

4) Clinical performance

Clinical performance was assessed using the instrument devel-
oped by Lee et al. [42] and modified and adapted by Choi [23].
This 45-item tool comprises five domains: nursing process (11
items), nursing skills (11 items), educational/collaborative rela-
tionships (eight items), interpersonal relationship/communication
(six items), and professional development (nine items). Each item
is rated on a 5-point Likert scale. The total score ranges from 45-
225, and a higher score indicates better clinical performance.
Cronbachs a was .96 upon development [42], .92 in the study by
Choi [23], and .97 in this study.

5) Problem-solving ability

Problem-solving ability was assessed using the tool developed
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by Lee et al. [25]. This 30-item tool comprises five domains: prob-
lem clarification (six items), solution exploration (six items), deci-
sion making (six items), solution implementation (six items), and
evaluation and reflection (six items). Each item is rated on a
5-point Likert scale. The total score ranges from 35-150, and a
higher score indicates better problem-solving ability. Cronbach’s a
was .93 upon development [25] and .97 in this study.

6) Nursing professionalism

Han et al. [43] tested the construct validity (via factor analysis)
of 29 items developed by Yeun et al. [27] and abbreviated the scale
down to 18 items. We used these 18 items to assess nursing pro-
fessionalism. This instrument comprises five domains: profession-
al self-concept (six items), social recognition (five items), nursing
expertise (three items), roles in nursing practice (two items), and
nursing practice autonomy (two items). Each item is rated on a
5-point Likert scale. The total score ranges from 15-90, and a
higher score indicates higher nursing professionalism. Cronbach’s
a was .92 upon development [27], .91 in the study by Han et al.
[43], and .87 in this study.

5. Data collection

Data were collected from October 7 to December 23, 2021. To
maintain blinding and minimize experimental interference, the
experimental and control groups were established at two universi-
ties in different regions with similar sizes and curricula, thereby
minimizing interactions between the two groups of participants.
The participant recruitment announcement was posted on the
department’s bulletin board and student communities of each
school, and participants who met the inclusion criteria were en-
rolled. A well-trained research assistant explained the study’s pur-
pose, duration, and procedures, emphasizing that participation
was voluntary and non-participation would not lead to any disad-
vantage. The first page of the online questionnaire requested the
participant’s consent. Further, the research assistant left the room
after providing the online survey link to ensure that the partici-
pants could make their decision to completely and voluntarily
participate. Afterward, the research assistant provided the link to
the online survey and then left the explanation area before partici-
pants could respond. The online survey was conducted to ensure
participant autonomy. The research assistant was not directly in-
volved in the PDNLP-S.
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6. Data analysis

The IBM SPSS Statistics ver. 24.0 (IBM Corp.) was used for data
analyses. Continuous data were expressed as mean+standard de-
viation. The Shapiro-Wilk test was adopted for the normality test
of study variables. The chi-square test and independent t-test were
conducted to test the homogeneity of the general characteristics
and dependent variables. A one-tailed Mann-Whitney U-test and
independent t-test were conducted to compare differences in de-
pendent variables between the groups. p-values of <.05 was con-

sidered statistically significant.

7. Ethical consideration

The Institutional Review Board at the Jeonbuk National Uni-
versity approved this study (JBNU 2021-09-003-001), in adher-
ence to the Declaration of Helsinki. From the recruitment an-
nouncement, an impartial researcher explained the study’s
purpose and methods to participants without revealing their as-
signment to experimental or control groups, enabling them to
make informed, voluntary decisions about participation. The
study’s objectives, methods, interventions, expected outcomes,
and associated risks were clearly and transparently outlined, en-
suring the successful acquisition of informed consent. The expla-
nations were crafted to be easily understandable, enhancing stu-
dent engagement and facilitating ongoing dialogue. Strict
measures were implemented to guarantee data confidentiality and
participant anonymity. Participants were fully informed of their
rights to voluntarily participate, including the options to abstain
or withdraw at any time without consequences. The experimental
intervention was maintained as entirely separate from academic
evaluations to ensure a fair and non-coercive environment. Any
potential connections between the intervention and the students’
academic performance or evaluations were rigorously eliminated,
with all intervention activities founded on voluntary student par-
ticipation. The control group was provided with educational ma-
terials about nursing leadership upon the conclusion of data col-
lection. Both groups were given a small gift in appreciation of
their participation. The clinical trial registration was completed
(KCT0006878).

Results
1. General characteristics and homogeneity test

The demographic characteristics were not significantly different
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between the two groups (all p>.05), confirming baseline homoge-
neity (Table 2).

2. Test for homogeneity of dependent variables before
PDNLP-S

Self-leadership, interpersonal relationships, clinical perfor-
mance, problem-solving abilities, and nursing professionalism
were not significantly different between the two groups at the
baseline (all p>.05), confirming the homogeneity of dependent
variables at the baseline (Table 2).

3. Effect of the PDNLP-S in study variables

Self-leadership increased by 0.72+0.39 in the experimental
group and 0.44+0.29 in the control group after the PDNLP-S. The
difference between the two groups was significant (t=3.28,
p=.001). Interpersonal relationships increased by 0.40+0.68 in the
experimental group and decreased by —-0.03+0.37 in the control
group, showing significant differences between the two groups
(t=3.07, p=.002). Clinical performance increased by 0.42+0.58
and 0.09+0.26 in the experimental group and control group, re-
spectively, showing significant differences between the two groups

(U=268.50, p=.004). Problem-solving abilities increased by
0.41+0.76 and 0.07+0.36, respectively, showing significant differ-
ences between the two groups (t=2.20, p=.017). Nursing profes-
sionalism increased by 0.15+0.56 and 0.09+0.33 but with no sig-
nificant differences between the two groups (t=0.50, p=.311)
(Table 3).

Discussion

To ensure that newly graduated nurses can effectively adapt to
clinical practice and demonstrate their nursing competencies,
nursing leadership education and training should be provided
from the undergraduate level [35,36]. This study developed the
PDNLP-S based on a nursing leadership model [3] and applied
the program to fourth-year nursing students. The program was
effective in enhancing self-leadership, interpersonal relationships,
clinical performance, and problem-solving abilities.

First, the PDNLP-S enhanced self-leadership, which measures
“individual growth,” the first attribute of nursing leadership. Pre-
vious studies have shown that programs using films, lectures, pre-
sentations, team activities, and other methods with first- and sec-
ond-year university students improved participants’ self-leadership
[5,44]. The PDNLP-S developed in this study is a more intensive

Table 2. Homogeneity Test of Demographic Characteristics and Dependent Variables Before PDNLP-S (N=60)

Variable Experimental (n=30) Control (n=30) X2 ortorU p
Gender 0.22” .500
Women 27 (90.0) 28 (93.3)
Men 3(10.0) 2 (6.7)
Age (yr) 23.6+1.10 (22-27) 23.6+1.99 (22-32) 0.01 .500
Religion 0.08 391
Yes 10 (33.3) 9 (30.0)
No 20 (66.7) 21 (70.0)
Satisfaction with the nursing major 1317 A7
Satisfied 17 (56.7) 19 (63.3)
Neutral 8 (26.7) 10 (33.3)
Dissatisfied 5(16.6) 1(3.4)
Academic achievement 1.30” .309
High 13 (43.3) 14 (46.7)
Middle 16 (53.3) 13 (43.3)
Low 1(3.4) 3(10.0)
Self-leadership (range, 1-5) 3.43+0.32 3.46+0.42 -0.29 .387
Interpersonal relationships (range, 1-5) 3.37+0.57 3.49+0.46 -0.87 .194
Clinical performance (range, 1-5) 3.65+0.52 3.85+0.61 343.00” .057
Problem-solving abilities (range, 1-5) 3.75+0.72 3.85+0.63 -0.58 282
Nursing professionalism (range, 1-5) 3.75+0.57 3.7310.51 0.16 437

Values are presented as number (%) or meanz+standard deviation (range).
PDNLP-S, Practice-Driven Nursing Leadership Program for Students.
“By Fisher’s exact test. *By Mann-Whitney U test.
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Table 3. Effects of the PDNLP-S on dependent variables (N=60)

Variable Pre-test Post-test Difference torU p Effect size d Power

Self-leadership 3.28 .001 .82 93
Exp. (30) 3.43+0.32 4.15+0.38 0.72+0.39
Con. (30) 3.46+0.42 3.89+0.48 0.44+0.29

Interpersonal relationships 3.07 .002 .78 91
Exp. (30) 3.37+0.57 3.77+0.66 0.40+0.68
Con. (30) 3.49+0.46 3.46+0.57 -0.03+0.37

Clinical performance 268.50° 004 73 88
Exp. (30) 3.65+0.52 4.07+0.58 0.42+0.58
Con. (30) 3.85+0.61 3.94+0.59 0.09+0.26

Problem solving abilities 2.20 .017 .57 7
Exp. (30) 3.75+0.72 4.16+0.50 0.41+0.76
Con. (30) 3.85+0.63 3.92+0.69 0.07+0.36

Nursing professionalism 0.50 3N 13 13
Exp. (30) 3.75+0.57 3.90+0.53 0.15+0.56
Con. (30) 3.73£0.51 3.82+0.47 0.09£0.33

Values are presented as number (%) or mean+standard deviation (range).

PDNLP-S, Practice-Driven Nursing Leadership Program for Students; Exp, Experimental Group; Con, Control Group.

“By Mann-Whitney U test.

program that required participants to develop their own leader-
ship development plans and implement them over the course of
10 sessions [8,15]. Compared to the study by Park [44], which
used the same measurement tool, our study showed a more sig-
nificant change. This may be because participants cultivated
self-confidence and a sense of ownership during the program.
Nurses in clinical settings must make decisions and lead the orga-
nization of various professionals, making self-leadership crucial
for enhancing their own capabilities. Therefore, it is necessary to
provide opportunities to improve self-leadership at the student
level. In the future, it is necessary to develop and verify the effec-
tiveness of student-led leadership competency development rather
than instructor-led approaches.

Secondly, the PDNLP-S enhanced interpersonal relationships,
which measures the second attribute of nursing leadership “col-
laboration” The AACN has mentioned collaboration with team
members, patients, families, communities, and other stakeholders
as a core competency for nursing professionals [9]. Interpersonal
skills, involving interaction and cooperation with individuals from
diverse backgrounds, are essential for nurses at all levels [2]. Fur-
thermore, nurses must assume various complex roles, such as ad-
vocates, coordinators, educators, and problem solver, while caring
for patients [19,45]. It can be inferred that the PDNLP-S was ef-
fective in helping participants understand the importance of col-
laborative interpersonal relationships with diverse team members
and patients, and in acquiring these skills. This serves as a founda-

tion for nursing students to become clinical nurses who can
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achieve organizational goals through effective collaboration with
various healthcare professionals [9].

Thirdly, the PDNLP-S enhanced clinical performance, which
measures the third attribute of nursing leadership “nursing excel-
lence” It is believed that the participants’ clinical performance im-
proved because the small successes and accomplishments they ex-
perienced while implementing their self-established plans boosted
their confidence in clinical practice. All nurses need to make con-
tinuous efforts to provide evidence-based nursing care and ad-
vance nursing practices [15]. Nursing educational institutions
should enhance students” competencies through evidence-based
nursing education in undergraduate programs and implement
comprehensive career development systems to promote profes-
sional growth among nurses in clinical settings, thereby providing
effective motivation for their continued development [15,46].

Fourthly, the PDNLP-S enhanced problem-solving abilities,
which measures the fourth attribute of nursing leadership “creative
problem-solving” Nurses encounter numerous challenges and
obstacles in various nursing duties, ranging from communication
difficulties and work-related issues to institutional constraints and
even natural disasters [45]. The PDNLP-S improved prob-
lem-solving skills by facilitating case analysis, team discussions,
and feedback, enabling participants to find and evaluate solutions
from various perspectives. Creative problem-solving allows nurses
to identify changes in the healthcare environment and go beyond
conventional methods to address issues in a creative and proactive

manner. Therefore, undergraduate nursing programs should rec-
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ognize the importance of creative problem-solving and strive to
cultivate this ability [47].

Finally, there was no significant difference in nursing profes-
sionalism, which measures the fifth attribute of nursing leadership
“influence;” after the implementation of the PDNLP-S. The con-
cept of nursing professionalism encompasses an individual’s phi-
losophy, values, and beliefs [27]. Nursing professionalism, which
includes an individuals perspective on nursing and the nursing
profession, is shaped by continuous experiences gained through
nursing practice, making it difficult to establish in a short period
[46,48]. The lack of improvement in nursing professionalism
among the PDNLP-S participants may be attributed to the rela-
tively short duration of the program. As the participants were
fourth-year nursing students nearing graduation, they had likely
already developed a nursing professionalism to some extent [49].
Consequently, the educational intervention may have resulted in
limited observable changes. However, it is noteworthy that, al-
though the increase in nursing professionalism scores in the ex-
perimental group compared to the control group was not statisti-
cally significant, the post-intervention scores showed an
improvement from the pre-intervention levels. This outcome can
be regarded positively from the standpoint of nursing education.

Furthermore, this study incorporated activities such as identify-
ing influential nurse leaders, setting organizational goals, and con-
ducting self-evaluations on adaptability to change and innovation
to strengthen nursing professionalism. Previous research has
demonstrated that professional mentoring, which aids students in
establishing role models and understanding the values and ethical
responsibilities of nurses in clinical practice, can enhance nursing
professionalism [50]. Additionally, simulation training in real pa-
tient care scenarios has been shown to develop clinical judgment
and professional problem-solving skills, further reinforcing nurs-
ing students’ professionalism [50]. Therefore, the development of
diverse programs that include self-reflection and active one-on-
one feedback from nursing professors or leaders is recommended
to effectively foster nursing professionalism.

In this study, the PDNLP-S was implemented with fourth-year
nursing students. A previous study has shown that professional
values increase as students’ progress through their academic years
[11]. Therefore, providing education on nursing professionalism
from the first year of nursing school could allow for sufficient
time to cultivate a professional nursing outlook. Additionally, neg-
ative and unprofessional behaviors among nurses can hinder the
development of professionalism in nursing students, and therefore
clinical nurses should serve as role models for student nurses [48].

Furthermore, nurses should continuously develop their leadership
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competencies to serve as role models for nursing students [46].
Future research should identify factors that influence nursing pro-
fessionalism and develop more effective programs to enhance and
develop these factors.

Unlike previous leadership programs, our study involved par-
ticipants in developing and implementing their own leadership
development plans. Students were informed in advance that they
would be evaluated based on SMART goals (specific, measurable,
achievable, relevant, and time-bound), the duration and consis-
tency of behavior implementation, and self-reflection. Additional-
ly, providing detailed information about the leadership evaluation
method appeared to motivate the experimental group to work
harder and more proactively to achieve their goals. Therefore, our
findings confirm that the intervention not only enhances nursing
leadership but also contributes to achieving the desired learning
outcomes in nursing education.

Individuals need to continuously develop their leadership com-
petencies to fulfill their roles [4,15]. Therefore, we propose imple-
menting the PDNLP-S for nursing students in other regions and
countries. Furthermore, follow-up studies are needed to develop
and evaluate the effectiveness of nursing leadership programs for
clinical nurses.

Several limitations have been identified that should be ad-
dressed in future research. The experimental and control groups
were composed of students from different schools, which may
have introduced heterogeneity in educational environments and
student characteristics, potentially affecting the results. Future
studies should consider assigning both groups within the same
school or identifying additional variables to control for the effects
of inter-school heterogeneity. The nursing leadership intervention
developed in this study was designed as a 20-hour program; how-
ever, future studies should explore adjusting the intervention du-
ration to improve the feasibility of the program and assess poten-
tial differences in outcomes based on varying intervention
periods. Furthermore, while this study utilized practice-oriented
textbooks to implement the program, a limitation was the lack of
nursing expert validation prior to its execution. Future research
would benefit from conducting program validation when imple-
menting interventions. This approach would help verify the
adaptability and feasibility of the nursing leadership program. Ad-
ditionally, future studies should aim to develop a stepwise pro-
gram designed to enhance nursing professionalism, with careful
consideration of students’ academic levels and clinical practice ex-

perience.
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Conclusion

This study demonstrates that the PDNLP-S enhances nursing
students’ self-leadership, interpersonal relationships, clinical per-
formance, and problem-solving abilities. Hence, the PDNLP-S can
foster nursing leadership competencies in nursing students and
contribute to developing future nursing leaders. Our findings in-
dicate that leadership competencies should be nurtured among
student nurses as they begin their undergraduate education. Ad-
ditionally, future studies should select and organize important
content to develop a more systematic and standardized nursing

leadership program.
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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.
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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
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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-


https://orcid.org
http://publicationethics.org/resources/flowcharts
http://publicationethics.org/resources/flowcharts

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
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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

https://www.jkan.or.kr

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
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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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under the terms of the Creative Commons Attribution-No Deriv-
atives 4.0 International Public License, which allows readers to
disseminate and reuse the article as well as share and reuse scien-
tific material. It does not permit the creation of derivative works
without specific permission. To view a copy of this license, please

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

https://www.jkan.or.kr


http://www.nlm.nih.gov/citingmedicine
http://www.nlm.nih.gov/citingmedicine
https://doi.org/10.1016/j.anr.2020.04.005
https://doi.org/10.4040/jkan.20142
https://doi.org/10.1111/jocn.17515
https://www.koreaherald.com/view.php?ud=20240613050778&ACE_SEARCH=1
https://www.nature.com/scitable/ebooks/guide-to-lifescience-careers-14053951/
https://www.nature.com/scitable/ebooks/guide-to-lifescience-careers-14053951/
https://doi.org/10.1109/EBBT.2019.8742052
http://www.who.int/substance_abuse/research_tools/translation/en/

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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