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Bidirectional Relationship Between Depression and Frailty in
Older Adults aged 70-84 years using Random Intercepts Cross-
Lagged Panel Analysis

Ji Hye Shin', Gyeong A Kang', Sun Young Kim', Won Chang Won’, Ju Young Yoon®

'Ph.D. Student, College of Nursing, Seoul National University, Seoul, Korea
*Professor, Department of Family medicine, Kyung Hee University Hospital, Seoul, Korea
*Professor, College of Nursing, Seoul National University - Research Institute of Nursing Science, Seoul National University, Seoul, Korea

Purpose: Depression and frailty are common health problems that occur separately or simultaneously in later life. The two syndromes
are correlated, but they need to be distinguished to promote successful aging. Previous studies have examined the reciprocal relation-
ship between depression and frailty, but there are limitations in the methods or statistical analysis. This study aims to confirm the po-
tential prospective bidirectional and causal relationship between depression and frailty.

Methods: We used data from 887 older adults aged 70 to 84 from the Korean Frailty and Aging Cohort Study (KFACS) in 2016, 2018,
and 2020 (3 waves). We separated the within-individual process from the stable between-individual differences using the random inter-
cepts cross-lagged panel model.

Results: Significant bidirectional causal effects were observed in 2 paths. Older adults with higher depression than their within-person
average at T1 had a higher risk of frailty at T2 (f=.22, p=.008). Subsequently, older adults with higher-than-average frailty scores at T2
showed higher depression at T3 (f=.14, p=.010). Autoregressive effects were only significant from T2 to T3 for both constructs (De-
pression: p=.16, p=.044; Frailty: f=.13, p=.028). At the between-person level, the correlation was significant between the random inter-
cepts between depression and frailty ($=.47, p<.001).

Conclusions: We find that depressed older adults have an increased risk of frailty, which contributes to the onset of depression and the
maintenance of frailty. Therefore, interventions for each condition may prevent the entry and worsening of the other condition, as well
as prevent comorbidity.

Keywords: Depression; Frailty; Aging

Introduction

Older adults experience a number of physical and psychological
difficulties during the aging process. Among them, depression
and frailty are common health problems, either separately or
concurrently [1]. The two syndromes have a similar prevalence
of approximately 10-20% in older adults [2]. In South Korea,
13.5% of older adults suffer from late-life depression (LLD),

which increases with age, reaching 24% among those aged 85

and older [3]. Older adults are more vulnerable to depressive
symptoms due to the unique circumstances of later life such as
health-related problems, retirement, loss of social contact [4].
However, they tend not to express their feelings verbally, making
it difficult to detect. Undiagnosed or untreated LLD can worsen
depressive symptoms and lead to a risk of morbidity associated
with decreased cognitive, physical, and social functioning [5].
On the other hand, frailty is “a biologic syndrome in which

vulnerable conditions occur when exposed to multiple stressors,
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resulting in reduced functioning of multiple physiological sys-
tems [6]” The prevalence of frailty in community-dwelling older
adults varies by definition and population characteristics, but
most studies show a prevalence of 26.8 to 62.8% for prefrailty
and 5.9 to 17.4% for frailty [7]. In the context of aging, frailty is
an important issue in gerontology as it is a composite measure of
physiology, psychology, and functional aspects of older adults.
Despite the variety of definitions and screening methods, frailty
is a dynamic and reversible process, so exploring its determinants
is crucial [8]. Both geriatric syndromes reduce quality of life
(QOL) in later life and are significantly associated with adverse
health outcomes such as falls, functional decline, hospitalization,
and death [9,10].

The relationship between depression and frailty has been re-
ferred to as an overlapping syndrome, due to similarities in risk
factors, symptoms, outcomes, and even diagnostic criteria [11].
Several confirmatory factor analyses and latent class analyses
have shown that the two syndromes are highly correlated but dis-
tinct constructs [11,12]. The relationship between depression
and frailty has been consistently demonstrated to be mutually in-
fluenced by a number of shared pathophysiological mechanisms.
However, the direction of causality is still inconsistent. A number
of longitudinal studies have filled in the causal gaps left by
cross-sectional designs [ 13]. However, many cohort studies have
only two waves, limiting their overall causal dynamics [14,15].
Another recent study examining the relationship between de-
pression and frailty at the within-individual level using six panel
waves did not find a relevant cross-lagged effect, concluding that
the two syndromes are related by common causes [16].

As such, the causal relationship between depression and frailty
is disputed, and studies in a variety of settings and methodologies
continue to provide evidence. This is because the discovery of a
precursor condition may delay the onset of the other condition it
affects, and prevent the development of other comorbid health
issues. Therefore, this study aims to systematically investigate the
bidirectional and causal relationship between depression and
frailty through multiple waves by applying the random intercepts
cross-lagged panel model (RI-CLPM).

Methods

1. Participants

The data used in this study are from the Korean Frailty and Ag-
ing Cohort Study (KFACS), a longitudinal study of frailty in
community-dwelling older adults. KFACS recruited 3,014 older
adults aged 70-84 from 10 medical centers in different urban and

rural areas in Korea. Each center recruited participants from a va-
riety of settings such as local senior welfare centers, community
health centers, and outpatient clinics using quota sampling strati-
fied by age and sex. The baseline survey was conducted from
May 2016 to November 2017 [17]. We studied in three waves
with data followed up every two years after baseline: 2016 (T1;
baseline), 2018 (T2; 1% follow-up), 2020 (T3; 2™ follow-up). Of
the 1,559 older adults who volunteered to participate in the base-
line survey, 656 with missing values for frailty were excluded. We
further excluded individuals with an MMSE score of less than 18
(n=16), which is considered severe cognitive decline [18], as
the symptomatology of low cognitive level and depression may
overestimate the impairment of mood and frail status [19].
Therefore, the total number of study participants was 887. Ethi-
cal approval for the study was obtained from the Institutional
Review Board of Seoul National University (IRB No. E2301/
003-005).

2. Variables

Frailty

Frailty was defined according to Fried 's phenotype in the Car-
diovascular Health Study (CHS) [6]. It consists of five compo-
nents, with one point assigned for each corresponding factor: (i)
For unintentional weight loss, participants were asked “In the last
year, have you lost more than 4.5 kg unintentionally?” (1 point
was given for ‘yes’ to the question). (i) Exhaustion was assessed
by asking questions from the Center for Epidemiological Studies
Depression (CES-D) scale on three or more days per week: “I
felt that everything I did was an effort” and “I could not get go-
ing” (1 point was given for ‘yes’ to either question) [20]. (iii)
Weakness is the maximal grip strength after measuring twice for
each hand using a hand grip dynamometer (T.K.K.5401; Takei
Scientific Instruments Co, Tokyo, Japan) (1 point was given for
strength of less than 26 kg for males and 18 kg for females) [21].
(iv) Slow walking speed was measured by walking 4m twice, with
acceleration and deceleration phase of 1.5m. (1 point was given if
the average speed value was less than 0.8 m/s) [21]. (v) Physical
activity levels were measured using the International Physical Ac-
tivity Questionnaire (IPAQ) by asking about the duration and
frequencies of exercise over the past week [22]. The total num-
ber of minutes of physical activity in a week was multiplied by the
metabolic equivalent of task (MET) value and categorized as
high, moderate, or low according to the proposed IPAQ scoring
protocol (https://sites.google.com/view/ipaq/score). Partici-
pants with a score of 0 were classified as ‘robust) a score of 1-2 as

https://doi.org/10.12799/rcphn.2023.00381
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‘prefrail} and a score of 3-5 as ‘frail’ In this study, we defined frail-
ty as a total score (range: 0 to S).

Depression

Depression was measured using the Geriatric Depression
Scale-15 (GDS-15). Participants answered yes or no to 15 ques-
tions about current or recent depressive symptoms, and the
scores ranged from O to 15 points. A score of 0 indicates normal,
and a higher score indicates more severe depressive symptoms
[23]. The internal consistency of GDS-15 for each wave was
good (Cronbach's a=.82 in 2016,.86 in 2018, and .84 in 2020).

3. Statistical Analysis
We analyzed the data using SPSS 28.0 (IBM Corp., Armonk, N,
USA) for a description of general characteristics, and Pearson’s
correlation analysis of depression and frailty. Mplus version 8.8
software was used to estimate the autoregressive and cross-lagged
effects of depression and frailty. Any further non-normality was
corrected through the maximum likelihood estimator with ro-
bust standard errors (MLR).

Traditionally, cross-lagged panel models (CLPM) have been
used to explore prospective effects between constructs [24].
However, since the CLPM has mixed, within- and between-indi-

Table 1. Characteristics of Participants at T1 (2016) (N=887)

vidual sources of variance, it may be ambiguous in terms of
knowing whether the results of the model are derived from the
within- or between-person effect, or a combination (mixed) path
[25]. The RI-CLPM, an alternative to CLPM, separates longitu-
dinal data into stable, trait-like between differences and time-spe-
cific, within-unit dynamics to investigate fluctuations in the
lagged relations within units [26]. In other words, by adding a RI
factor to CLPM, the factor load between the RI-factor and the
measurement variable is fixed to 1, and the variance of the mea-
surement variable is fixed to 0, so that the variance of the obser-
vation scores can be explained only by latent variables in be-
tween- and within-person effects [27].

Results

Of the 887 people in this study, 48.3% (n=428) were male, and
the average age was 75.60 % 3.75 years (Table 1). Descriptive sta-
tistics and prevalence of depression and frailty for each wave are
described in Table 2. Depression and frailty had significantly
positive correlations at all measurement points (Table 3).

Figure 1 shows evidence of the association between within-
and between-person effects between depression and frailty. First,

a significant bidirectional effect was observed in cross-lagged

Variables Categories n M= SD or %
Gender Female 459 S1.7
Age (years) 75.60+3.75
70-74 390 44.0
75-79 335 37.8
80-84 162 18.3
Residence (N = 885) Urban 284 32.1
Suburban 384 434
Rural 217 24.5
No spouse 287 324
Low education level [ < 7 years] 391 44.1
Basic livelihood security or medical care aid recipient 54 6.1
Current smoker 38 4.3
Alcohol intake >2-3 times/week 174 26.7
BMI (kg/m?) 24.5242.97
>25kg/m’ 367 414
<25kg/m’ 520 58.6
Cognitive impairment MMSE <24 160 18.0
(risk of ) malnutrition MNA <12 103 11.7
Number of comorbidities’ 1.53+1.19

MMSE=mini-mental state examination; MNA=mini-nutritional assessment.

"Number of comorbidities; self-reported physician-diagnosis of hypertension, myocardial infarction, dyslipidemia, diabetes mellitus, congestive heart failure,
angina pectoris, peripheral vascular disease, cerebrovascular disease, osteoarthritis, rheumatoid arthritis, asthma, and chronic obstructive pulmonary disease [49].

Korean Academy of Community Health Nursing
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Table 2. Prevalence of Depression and Frailty pathways. Older adults with higher depression scores than their
Variables T1(2016) T2(2018) T3 (2020) within-person average at T1 had a significantly higher risk of
Depression Mean+SD  295+337  294%346  3.69+3.80 frailty at T2 (f=.22, p=.008). Subsequently, older adults with
Range 0-15 0-15 0-15 higher-than-average frailty scores at T2 showed higher-than-aver-
Skewness 140 1.39 1.01 age depression scores at T3 (f=.14, p=.010). However, these
Kurtosis 141 1.37 0.13 effects were not observed in the other waves (Frailty;,»Depres-
Frailty Mean+SD  0.68+085 072+090  0.74+098 sionpy; B=.12, p= 174, Depressiony,>Frailtyy.; B= .08, p= 208).
Range 04 04 0 Autoregressive effects were only significant from T2 to T3 for

Skewness 135 1.26 143 . .
) both constructs (Depression;,>r;); p=.16, p=.044, Frail-

Kurtosis 1.80 1.15 1.73 B — 028). This findine indi hat if the d
Robustn (%) 463 (522)  459(5L7)  477(538) tyT?_%-.B), f=.13,p=.0 ) is finding indicates that if the de-
Pre-frailn (%) 391(44.1)  378(427)  349(39.3) pressive symptoms are higher than usual at T2, they tend to be
Frail n (%) 33(37) 50(5.6) 61(68) continuously higher than usual at T3 (vice versa). Finally, at the

Table 3. Correlation Coefficients among Key Variables across the Three Waves

1 2 3 4 5 6
r(p)

1. Depression T1' 1

2. Depression T2 .59 (<.001) 1

3. Depression T3 .58 (<.001) 66 (<.001) 1

4. Frailty T1 .38 (<.001) .30 (<.001) 22 (<.001) 1

S. Frailty T2 .35(<.001) 43 (<.001) 33 (<.001) .50 (<.001) 1

6. Frailty T3 28 (<.001) .31(<.001) 36 (<.001) 46 (<.001) .53 (<.001) 1

'T1(2016); 'T2 (2018); *T3(2020)

D1 D2 D3
5 RI-D A - A AR T AR T
{ L 013 0.16
3 to D1 (0=2399) (p=.044) » D3 !
; b 012 0.14 -
! b (p=174).~ (p=.010) i
! Lo u3 J
' 47 . 1| 0.26 0.23 H
! {tp<.001) ' i (Cg) . g (p<.001) E
: B © o2 008™ ;
! B . (p=.008) (p=208) ™ :
! = -0.06 0.13 5
p ‘\‘ F1 (p=455) F2 (0=.028) ,,'
; RI-F RN~
F1 F2 F3

Figure 1. Simplified random intercepts cross-lagged panel model with standardized coefficients.
D=depression; F=frailty; Rl=random intercept factor; 1=T1 (2016); 2=T2 (2018); 3=T3 (2020).

https://doi.org/10.12799/rcphn.2023.00381
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between-person level, the correlation between the RIs between
depression and frailty was significant (f=.47, p<.001), which
indicates that older adults with higher levels of depression tended
to also have higher frailty scores (vice versa). RI-CLPM includ-
ing depression and frailty showed a good fit [28]: CFI =.99; TLI
— 98; RMSEA =.04; SRMR = .01.

Discussion

In this study, we found the significant (i) bidirectional and causal
relationships between depression and frailty at the within-person
level, (ii) autoregressive effect from T2 to T3, (iii) correlation be-
tween Rls at the between-person level in community-dwelling
older adults aged 70-84 within three-wave RI-CLPM. The results
of reciprocal causality between two syndrome are consistent with
a systematic review and meta-analysis that found depression to
be a risk factor for frailty and frailty to be a risk factor for depres-
sion (4.42 and 4.07 odds, respectively) [29], and a recent study
that found a bidirectional causal relationship even after adjusting
for potential confounders using multivariate Mendelian random-
ization analysis [30].

Although the direction of causality is not yet consensus, our
findings add to the evidence that LLD may affect frailty, which in
turn contributes the development of subsequent depression and
the maintenance of frailty. This direction of causality can be ex-
plained by a set of pathophysiology mechanisms shared by LLD
and frailty in the context of aging. The elderly develop a chronic
low-grade inflammatory phenotype at the cellular and molecular
level, referred to as immunosenescence [31]. First of all, the
age-related inflammatory process increases inflammatory mark-
ers in the blood, such as interleukin (IL)-1p, IL-6, tumor necrosis
factor (TNF)-a and C-reactive protein (CRP), which increases
vulnerability to depression.

Peripheral inflammation also signals to the brain through vari-
ous pathways, such as the vagus nerve, blood-brain barrier, and
cytokine transport system, to cause major depressive disorder
[32]. In addition, age-related medical conditions such as hyper-
tension, diabetes, and musculoskeletal pain syndromes (at least
partially) mediate pro-inflammatory processes, leading to in-
creased allostatic load on the brain, resulting in regional atrophy,
loss of white matter microstructure, and increased neuropatholo-
gy that can contribute to new onset of depression [32]. In partic-
ular, increased IL-6 is known to weaken muscle mass and
strength in the elderly, causing changes in motor function, fa-
tigue, and a depressive affect [33]. Regardless of the inflamma-
tion hypothesis, LLD can lead to sedentary behavior, malnutri-

Korean Academy of Community Health Nursing

tion, and sleep disorders, which in turn increases the risk of mus-
cle atrophy, poor physical condition and the subsequent develop-
ment of depression [34].

However, the two significant causal effects were observed
asymmetrically in different waves. The first of these results may
be due to the characteristics of the RI-CLPM. According to the
suggestion that time-dependent variables such as psychological
and developmental processes should be analyzed longitudinally
with multiple measures [35], this study applied RI-CLPM to iso-
late within-person effects in order to clarify the origin of the sup-
posed causal relationship between the two syndromes. However,
in RI-CLPM, as the number of assessments increases, the residu-
alized scores repeatedly return to the trait level, which is com-
monly used to detect short-term or temporary cross-lagged ef-
fects [36]. In this respect, the relatively long time gap in this
study may have been insufficient to detect a sustained-time
lagged effect. Second, as mentioned above, the complex patho-
physiologic interactions between the two syndromes and aging
process may have confounded the results. In particular, the use of
antidepressants, which was not investigated in KFACS, is a po-
tential confounder for causality estimation. Age-related physio-
logic changes such as altered pharmacodynamics and pharmaco-
kinetics, multimorbidity, and drug interactions due to polyphar-
macy can reduce the effectiveness of drugs or lead to unexpected
consequences [37]. Depressed and frail elderly people have been
reported to have a more attenuated response to antidepressants
[38].

The reciprocal relationship found in between-person stability
can also be explained by pathophysiological mechanisms (trait-
like) such as chronic inflammation, oxidative stress, immu-
no-metabolic dysregulation, mitochondrial dysfunction, and hy-
pothalamic-pituitary-adrenal (HPA) axis dysregulation [39,40].
For example, if white matter lessions are anterior, they are suscep-
tible to LLD [41], and if they are posterior, they affect motor
control components of frailty such as grip strength, gait speed
[42]. In addition, increased IL-6 in older adults with LLD reduc-
es muscle mass and strength, causing motor slowing, fatigue, and
depressive affects [43].

On the other hand, the autoregressive effects were only signifi-
cant from T2 to T3 for both syndromes. In RI-CLPM, since trait-
like factors are captured by Rls, the autoregressive effect can be
considered additional moment-to-moment stability (i.e., inertia
or carry-over) of within unit fluctuations over time [27]. The
reason why the autoregressive effect of both syndromes was not
significant from T1 to T2 may be due to the dynamic nature of
frailty and depression. According to a meta-analysis [33] of 16
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cohort studies related to frailty transitions, changes were found
an average of 3.9 years later in 40.6% of non-frail to frail group,
18.2% of prefrail to frail, and 3.3% of frail to non-frail. LLD,
which is based on multifactorial etiologies, also has a variable tra-
jectory with within-individual variation, particularly based on
clinical attributes (e.g., initial onset of depression, length and
number of depressive episodes) [44,45].

However, there may have been no more significant fluctuations
in depression and frailty status from T2 where the average age
was over 77 years old. Ding et al’s study [46] also found that peo-
ple aged 75 and older with physical frailty had a lower increase
(slope) in frailty scores over time. Depressive symptoms also
tend to become more chronic with age, as remission time is de-
layed [47]. In other words, the carry-over effects of depression
and frailty tend to change over time, but can eventually become
chronic and stabilize due to ceiling effect.

This study has several strengths. First, the way depression and
frailty were defined in this study may increase the reliability of
the findings. Frailty was assessed directly for physical deficits us-
ing Fried’s phenotype, the gold standard for measuring frailty in
community-dwelling older adults [48]. Also, to minimize the risk
of phenomenological overlap with depression, which has similar
diagnostic criteria, depression was defined using the GDS-15,
which does not include somatic symptoms. Second, as most
studies in this context have been conducted on populations in
western countries [ 13], this study can provide new evidence for
individuals in a similar settings to the Korean elderly. Neverthe-
less, this study has some limitations. First, of the 1,559 partici-
pants in the KFACS baseline, there were a number of dropouts
(n=656, 42%) due to the burden of frailty measurement. How-
ever, the general characteristics of the baseline participants and
dropouts were not statistically different, so the generalizability of
the results should not be compromised. Second, due to the use
of secondary data and limitations of methodology, we were un-
able to fully adjust for multidimensional covariates that could po-
tentially interfere with the causal relationship between the two

constructs.

Conclusions

This study confirms that older adults with depression are at in-
creased risk for frailty, which may contribute to the development
of new depression and the maintenance of frailty. Therefore, ear-
ly detection and intervention for each condition may prevent en-
try into and exacerbation of the other condition, thus preventing
the comorbidity of depression and frailty.
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Home-based walking intervention for middle-aged migrant
women using 360-degree virtual videos and a wearable activity
tracker: A mixed-methods pilot study
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Purpose: To sustain behavior change, an intervention strategy that considers the contribution of affect to daily physical activity behav-
ior regulation is needed. Although virtual reality-based physical activity interventions have the potential to improve emotional status,
interventions using virtual reality videos in a free-living environment are lacking. This pilot study assessed the feasibility and prelimi-
nary efficacy of a home-based intervention using 360-degree virtual videos and wearable activity trackers to improve mood and physi-
cal activity.

Methods: A one-group pilot study of 12 middle-aged migrant women asked participants to watch virtual reality videos and perform
moderate-intensity walking 5 days per week for 4 weeks, then complete surveys and focus group interviews. The intervention’s feasibili-
ty and preliminary efficacy were assessed by examining recruitment, retention, adherence, acceptability, mood, physical activity, and
exercise self-efficacy.

Results: A word-of-mouth approach was effective for recruiting participants. Although the weekly intervention adherence rate ranged
from 53.5% to 83.5%, retention (92.3%) and acceptability (91.7%) were high. Participants were satisfied with the “visual status indica-

«

tors,” “sense of accomplishment and confidence,” “emotional engagement and sense of presence;,” “joy from exercise,” “external motiva-
tion through supervision,” “easy to control virtual reality device;” and “extra benefits” of the intervention. Participants had significant
decreases in negative affect (p=.016). Positive affect, physical activity, and exercise self-efficacy showed trends toward improvement.

Conclusion: This home-based intervention employing virtual reality videos and Fitbit activity trackers is feasible and shows prelimi-

nary efficacy in improving mood. Further research is warranted to evaluate its effectiveness in a more rigorous randomized controlled
trial.

Keywords: Affect; Exercise; Migrant; Virtual reality; Women

Introduction more than a quarter of all adults do not participate in enough

physical activity [2]. The Korea National Health and Nutrition
1. Background Examination Survey results reported that regular participation in
The health benefits of physical activity, including improved men- aerobic physical activity among Korean adults has tended to de-

tal health and quality of life, are well established [1]. Yet globally, cline over time. Regular participation in physical activity is high-

Received: October 3, 2023; Revised: January 22, 2024; Accepted: January 29, 2024
Corresponding author: Keiko Asami

College of Nursing, Chonnam National University, 160 Baekseo-ro, Dong-gu, Gwangju 61469, Korea
Tel: +82-62-530-4942 Fax: +82-62-220-4544 E-mail: asami1121@hanmail.net

© 2024 Korean Academy of Community Health Nursing
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License (http://creativecommons.org/licenses/by-nd/4.0) which allows
readers to disseminate and reuse the article, as well as share and reuse the scientific material. It does not permit the creation of derivative works without specific permission.


https://doi.org/10.12799/rcphn.2023.00339

RCPHN

11

est in people’s 20s and declines with age, and women tend to en-
gage in less physical activity than men [3]. Both physical inactivi-
ty and depressive symptoms have been found to be common in
migrants 50 years and older [4,5]. For instance, a recent study re-
ported that only 15.8% of middle-aged Japanese migrant women
in Korea engaged in regular physical activity [6].

Many studies have examined the relationship between physical
activity and affective responses. Overall, these studies have
shown that physical activity influences positive affect [7,8].
However, in the physical activity-affect relationship, physical ac-
tivity not only elicits an affective response but affect also regu-
lates physical activity behavior. Specifically, positive affect in-
creases physical activity, while negative affect decreases physical
activity [9]. Therefore, to sustain long-term behavior change, an
intervention strategy that considers the contribution of affect to
daily physical activity behavior regulation is needed. Using im-
mersive technology such as virtual reality (VR) as part of a physi-
cal activity intervention strategy could serve this purpose.

Providing an immersive experience could be a crucial element
of physical activity interventions for physically inactive people.
Immersive experiences can facilitate authentic engagement in
stimulating the senses and emotions [10]. Such immersive expe-
riences bring delightful psychological states to individuals who
are deeply participating [ 11-14]. VR is a way to produce such im-
mersive engagement for physical activity interventions [15,16].
VR-based environments create intensive immersion, in which us-
ers are engaged in and involved with desirable emotional states.

In recent studies, VR use has been found to improve emotional
well-being [11,12,14]. For example, VR videos of nature im-
proved positive affect by helping middle-aged women with de-
pression feel connected to nature [14]. And among older adults,
360-degree video-based VR produced enjoyable experiences
with low levels of physical and emotional discomfort [11]. How-
ever, VR-based health care studies have mainly focused on reha-
bilitation and physical function and mainly involved one-time
experiments in laboratories with researchers supervising or as-
sisting [17-20]. Although VR-based physical activity interven-
tions have great potential to improve people’s emotional status,
studies of the usability and acceptability of VR video-based inter-
ventions in community settings are lacking [19]. One of the pri-
mary motivations for the present study is to address interven-
tions for physical activity behavior change using VR videos in a
free-living environment.

Due to limited previous studies on physical activity behavior
change using VR videos in a free-living environment, a small-

scale test of methods and procedures to assess the feasibility of
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the intervention before a large-scale study is an important step in
the development phase [21]. This offers insight into the advan-
tages or disadvantages, practicability, or any modifications need-
ed in the research methods or protocols. The purpose of this pi-
lot test was to assess the feasibility and preliminary efficacy of a
home-based intervention for middle-aged migrant women that

employed VR videos and wearable activity trackers.

2. Theoretical Framework

Based on recent studies [ 22,23 ] examining the feasibility of inno-
vative 4-week digital device-based interventions to promote
physical activity, we developed a 4-week home-based interven-
tion called Create a Healthy Lifestyle Routine. Self-efficacy has
been reported as a major psychosocial mechanism with positive
effects on initiating and maintaining physical activity [24,25],
and this intervention was developed to address the four main
sources of self-efficacy identified by Bandura: mastery experi-
ence, vicarious experience, verbal persuasion, and emotional
arousal [26]. The intervention included a wearable activity track-
er, weekly summary report, goal-setting consultation, logbook
(for mastery experience), short animation video (for vicarious
experience), text messages (for verbal persuasion), and 360-de-
gree VR nature videos (for emotional arousal). Because knowl-
edge of health risks and the benefits of health practices is a pre-
condition for change [27], a 30-minute in-person education ses-

sion was also provided (Table 1, Figure 1).

Methods

1. Study Design
This mixed-methods pilot test employed a quantitative one-

group pre-posttest design and qualitative focus group interviews.

2. Setting and Sample

The study was conducted between April and July 2021 in
Gwangju and Jeollanam Provinces of South Korea. Potential par-
ticipants were recruited from five churches, which were attended
predominantly by Japanese migrant women. A Japanese research
staff member contacted leaders of the five churches to obtain
their permission to conduct recruitment activities and to request
contact information for church members. Then a recruitment
letter with a hyperlink to an online screening survey (Google
Surveys) was sent to potential participants through social net-
working service (SNS) and text messages. Migrant women who
had an interest in participating were asked to respond to the on-

line screening survey.
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Table 1. Intervention Strategies Based on Self-efficacy Theory

Sources of
self-efficacy’

Intervention strategies

Mastery
experience

Physical activity feedback
- Fitbit weekly summary report
Achievement notification
- Fitbit alarm for daily goal achievement
Tailored goal setting
- Physical activity goals set based on the individual’s base-

line assessment
Logbook
- Dailylog to record VR use and physical activity
Animation video (2 minutes)

- A middle-aged woman character practices the interven-
tion in her daily routine

Vicarious
experience

- Produced in versions with Korean and Japanese subti-
tles

- Content provided for VR and smartphone devices

Verbal Weekly text message

persuasion - A total of 4 encouraging text messages

- Example: Hello! Have you become accustomed to the
VR and new exercise habits? It is said that 21 days are
usually needed to create a habit. You may have some
difficulties at first, but this will help you improve your
health. Please try your best! If you have any concerns,
doubts, or troubles, please feel free to contact us.

360-degree VR videos
- Head-mounted display VR device provides hyperlink

icons to YouTube videos

Emotional
arousal

- Twelve nature-related VR videos selected after consult-
ing with a psychology professor:
6 underwater, 2 mountain, 2 other scenery, 1 space,
and 1 bamboo forest
Knowledge Education and practice
- Education on physical activity for the intervention (10—
15 minutes in person using a brochure)

- Practice in using the head-mounted display device (15~
20 minutes in person)

Abbreviation: VR, virtual reality.
"Bandura & Adams (1977)

Under the study inclusion criteria, participants had to be wom-
en aged 40 to 64 years, be a migrant in Korea, use a smartphone
and Wi-Fi at home, not be engaging in regular exercise (i.e., at
least 150 minutes of moderate-to-vigorous physical activity
[MVPA] weekly), not have any illnesses that would prevent
walking and VR use, not be currently enrolled in any other exer-
cise program, and speak and understand Korean. Research staff
confirmed the eligibility of each prospective participant by tele-
phone and then scheduled an in-person meeting. Four cohorts of
3-4 participants each were recruited sequentially, with a total of

13 migrant women who consented to participate in the pilot test.

One individual did not complete the intervention due to back
pain, thus we analyzed data for the 12 participants who complet-

ed the intervention (Figure 2).

3. Intervention

One week before the beginning of the intervention, participants
were provided with a Fitbit Charge 3 (Fitbit Inc, San Francisco,
CA, USA) with an education on the Fitbit device and asked to
wear it during their walking hours for 7 days. The following
week, research staff provided the 30-minute in-person education
on physical activity and body composition, and participants
practiced head-mounted display use and completed a baseline
assessment. Then participants set their individual physical activi-
ty goals in consultation with research staff. During the 4-week in-
tervention period, participants were asked to watch VR videos
for 5-10 minutes at least S days per week and perform moder-
ate-intensity walking for at least 30 minutes at least 5 days per
week. For the VR videos, the research staff initially selected a
pool of 14 360-degree VR nature videos of less than 5 minutes’
duration from YouTube. Next, a psychologist rated how appro-
priate each of the 14 videos was for improving emotional well-be-
ing on a 4-point scale (1=rnot appropriate, 2 = somewhat appropri-
ate, 3 = quite appropriate, and 4 = very appropriate). Twelve videos

rated 3 or 4 were used for the intervention.

4. Data Collection

Quantitative data were collected using surveys administered at
baseline and at 4 weeks, immediately post-intervention. Qualita-
tive data were collected through 30- to 60-minute focus group in-
terviews conducted after participants completed the post-inter-
vention survey. The interviews started with questions such as
“What changes did you feel while participating in the program?”
and “How was your experience using VR device and Fitbit?” All
interviews were conducted by the first author, who has extensive
experience in migrant healthcare, using a semi-structured inter-
view guide. All interviews were audiotaped and were immediate-

ly transcribed and analyzed.

S.Measures

1) Primary outcomes: Feasibility

The primary outcome of this study was feasibility, which was as-
sessed using recruitment rate, retention rate, adherence rate, and
acceptability. Recruitment rate, which assesses the feasibility of re-
cruiting a sufficient number of participants for the study [28],
was measured as the number of individuals agreeing to partici-

pate divided by the number of potential participants screened.
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Figure 1. Intervention materials and participant practice

Retention rate, which assesses the ability to maintain an adequate
proportion of participants [28], was measured as the number of
participants completing the 4-week post-intervention survey di-
vided by the 13 initial participants. Adherence rate, which assesses
the degree to which participants adhere to intervention protocols
[28], was measured as the number of participants who complet-
ed the home-based intervention (based on the VR viewing log
recorded by participants and the exercise time recorded by the
Fitbit) divided by 12 participants. Acceptability, which assesses
the extent to which the intervention is acceptable to intervention
recipients [28], was measured using a single question, “How sat-
isfied are you with this program overall?” with a S-point response
scale (ranging from 1=very dissatisfied to S =very satisfied). Ac-
ceptability was further explored through focus group interview
questions about participants’ experiences with using the Fitbit
and VR videos as well as their approval and/or disapproval of

components of the intervention.
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2) Secondary outcomes: Preliminary efficacy

The secondary outcome of this study was preliminary efficacy,
which was assessed using mood, physical activity, and exercise
self-efficacy. Among these, mood and exercise self-efficacy were
measured using self-report questionnaires. To reduce measure-
ment errors that may arise due to language and cultural differenc-
es, we used Japanese versions of instruments that were psycho-
metrically validated for Japanese adults [29,30].

Mood was measured using the 22-item Japanese Positive and
Negative Affect Schedule (11 items each for positive and nega-
tive affect) [29]. Responses were scored on a S-point scale (rang-
ing from 1 = felt very slightly or not at all to S = felt very much), with
a higher score indicating a stronger corresponding emotion. The
Cronbach’s alpha in the present study was . 92-.95 for positive af-
fect and .84-.89 for negative affect.

Physical activity was measured by the daily time MVPA at >3
metabolic equivalents and daily step count recorded on each par-
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Recruitment

Recruitment letter and online
survey link sent 3 times
via social networking service/text
messages to members of
5 churches
(n=280)

A 4

Completed online survey and
assessed for eligibility
(n=30)

v

v

Ineligible (n = 23)
Declined to participate (n = 1)

Enrollment

Consented to participate
(n=0)

&
<

v

Consented following
recommendations from existing
participants (n = 7)

Intervention

Baseline assessment
(n=13)
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v
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acute low back pain (n = 1)

Completed 4-week intervention
n=12)

A4

Analysis

Quantitative analysis
(n=12)

A4

Qualitative focus group interviews

(n=12)

Figure 2. Study recruitment, retention, and analysis

ticipant’s Fitbit Charge 3. Participants were instructed to put the
device on every morning at the start of the day’s activity and take
it off in the evening at the end of the day’s activity.

Exercise self-efficacy was measured using the S-item Japanese
Self-Efficacy for Exercise scale [30], which measures belief in
one’s ability to perform exercise regularly. Responses were scored
on a S-point scale (ranging from 1= strongly disagree to S = strong-
ly agree), with a higher score indicating a stronger corresponding
self-efficacy. The Cronbach’s alpha in the present study was .70-
79.

6. Data Analysis
The quantitative data were analyzed using IBM SPSS v.23.0 with
the significance level a=.05. Paired t-tests and Wilcoxon signed-
rank tests were conducted to examine participants’ mood, physi-
cal activity, and exercise self-efficacy between baseline and week
4. In addition, standardized effect size measures were calculated.
In an attempt to correct for the small sample size, the Hedges’ g
effect size and its 95% confidence interval were employed [31].
Inductive content analysis was used to analyze the qualitative

data [32]. From the interview transcriptions, units of meaning
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(words, sentences) describing acceptability were identified and
condensed into descriptive texts. Then, the data were categorized
by combining statements that belonged together. Subsequently,
these consolidated statements were further combined into two
categories: advantages of the intervention and areas needing im-
provement. The three authors analyzed these texts through re-
peated discussions concerning interpretations and categoriza-

tions until consensus was attained.

7. Ethical Considerations

This study was approved by the institutional review board of
Chonnam National University (No. 1040198-200720-HR-078-
04). Information concerning the purpose of the study, partici-
pant anonymity, and voluntary participation was provided to all
participants, and written, informed consent was obtained from
all participants. All materials provided to participants were writ-
ten in Japanese. The education sessions and qualitative focus
group interviews were conducted in a mixture of Japanese and
Korean. During the study period, we prioritized the protection of
participants according to local COVID-19 prevention and quar-
antine procedures. All participants received US$2S in remunera-
tion after completing each of the baseline and final assessment
visits (for a total of US$50).

Results

1. Study Participants

The participants’ mean age was 54.23 (SD =4.43) years, and
their mean years of living in Korea was 23.56 (SD=3.46). All
had a high-school diploma or had completed a higher level of ed-
ucation. Most (83.3%) were married and employed. The majori-
ty (66.6%) had a monthly household income of less than 3 mil-
lion Korean won (Supplemental Table 1).

2. Feasibility
Study recruitment letters were sent to a total of 280 Japanese mi-
grant women. We assessed interest and study eligibility in 30
women who responded to the recruitment letter. Of those, one
woman who was eligible declined to participate and 23 women
were found ineligible because of health conditions, regular exer-
cise, or no contact information. In addition, seven migrant wom-
en agreed to participated in the study at the recommendation of
the six initial participants (Figure 2). In total, 37 potential partici-
pants were screened over 14 weeks, of which 13 agreed to partici-
pate, resulting in a recruitment rate of 35.1%.

During the 4-week intervention, one of the 13 initial partici-
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pants stopped participating in the intervention due to back pain,
resulting in a retention rate of 92.3%. The adherence rate for
watching the VR videos was 66.7% in the first week, 75.0% in the
second week, 66.7% in the third week, and 75.0% in the fourth
week. Participants mostly watched the videos between S and 7
am. and 6 and 11 p.m. The adherence rate for moderate-intensi-
ty physical activity was 83.3% in the first and second weeks,
58.3% in the third week, and 75.0% in the fourth week (Figure
3). Acceptability was high, with 91.7% of participants saying they
were “satisfied” or “very satisfied” with the overall intervention
(mean =4.08 out of 5.00).

Participants’ comments regarding satisfaction with the inter-
vention and areas requiring improvement are summarized in
Supplemental Table 2. The “visual status indicators” provided by
the Fitbit encouraged the participants to achieve their daily exer-
cise goals, and through this process, participants felt a “sense of
accomplishment and confidence.” The VR videos increased par-
ticipants’ “emotional engagement and sense of presence.” The
“easy-to-control VR device” allowed the participants to watch
videos without difficulty in their homes. The text messages pro-
vided participants with “external motivation through supervi-
sion.” Participants experienced not only “joy from exercise” but
also the “extra benefits” of being able to talk with their children
while walking and get a good night’s sleep. The areas of the inter-
vention that required improvement included “discomfort caused
by equipment,” “video content diversity,” and “additional inter-

vention elements.”

3. Preliminary Efficacy

The results of paired t-test analyses indicated that only negative
affect was significantly changed (reduced) after the intervention
(p=.016). Changes in physical activity, positive affect, and exer-
cise self-efficacy showed trends, but did not reach statistical sig-
nificance. The Hedges’ g standardized mean difference effect size
was 0.72 (95% CI=0.09, 1.43) for changes in self-efficacy and
-0.52 (95% CI=-0.99, -0.10) for changes in negative affect (Ta-
ble 2).

Discussion

1. Feasibility

The ability to effectively recruit participants in a timely manner
is a key determinant of an intervention’s ultimate success [33]. In
this study, a culturally matched research staff member recruited
participants from church-based community networks using pas-
sive (SNS and text messages) and active (word-of-mouth) ap-
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Table 2. Comparisons of pre- and posttest outcome measures (N=12)
Pre-test Post-test ; 95% Cl for g
Mean (SD) z & Lower Upper
Daily time performing MVPA 3047 (29.98) 33.94(15.09) 0.51 622 0.14 -0.43 0.71
Daily step count 10134.83 (3646.03)  10215.37 (2903.71) 0.95 926 0.02 -0.48 0.53
Positive affect 31.75 (5.63) 3542 (8.27) 1.77 104 048 -0.10 1.12
Negative affect 24.25(6.52) 20.67 (6.36) -2.85 016 -0.52 -0.99 -0.10
Exercise self-efficacy 11.33(2.23) 13.17 (2.52) 1.70 117 0.72 0.09 143

MVPA=Moderate-vigorous physical activity.

proaches. Many walking studies use more than one recruitment
approach [33,34]. Compared to word-of-mouth, the SNS and
text messages reached a larger number of migrant women; how-
ever, the expected yield of eligible participants was lower with
passive messaging (20% recruited) than with word-of-mouth
(100% recruited). These results are similar to those of Gilliss and
colleagues [35] in their community-based study of healthy eth-
nic minority women, where face-to-face recruiting yielded the
highest percentage of eligible participants (74%), and internet
website recruiting yielded the lowest (21%). Interestingly, in our
study, all migrant women recruited via word-of-mouth had al-
ready known about the intervention from our recruitment letter

but had postponed their participation until they received positive
opinions on the intervention from an acquaintance. Therefore,
when planning health interventions for migrant women, it is cru-
cial to identify the role of opinion leaders in advance, identify
opinion leaders using multiple methods, and then involve them
in the recruitment stage [36].

In this study, the weekly intervention adherence rates were
66.7% to 75.0% for VR videos and 58.3% to 83.3% for MVPA.
To maintain motivation for behavior change, additional strategies
seem necessary after the initial 2-3 weeks of the intervention.
More specifically, the adherence rate for MVPA among our study
participants maintained at 83.3% during the initial two weeks,
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then dropped to 58.3% in the third week, but tended to rise again
(75.0%) in the fourth week. Nyenhuis et al. [37] conducted a
7-week walking intervention for urban African American wom-
en, with similar intervention elements as this study (e.g.,
self-monitoring with Fitbit, goal setting, group sessions, and text
messages) besides VR videos. While adherence to step goals
reached 71.4-72.6% in the initial weeks, it dropped to 55.1% in
week four and remained within 51.0-60.5% until the end, show-
ing no significant recovery. Understanding whether VR interven-
tion can mitigate the rebound in adherence to physical activity
requires a randomized controlled trial.

In the case of the VR videos, the limited video selection op-
tions appear to have influenced adherence. Half the videos used
in this study depicted underwater scenes, and some participants
had unpleasant memories or fears of water, so their options were
even more limited, and their interest decreased over time. A us-
er-friendly virtual environment has a greater effect on the user’s
emotions than a general virtual environment and thus improves
immersion [18]. In fact, some participants wanted to see VR vid-
eos showing the scenery of their hometown or of famous tourist
destinations. In this study, we provided links to YouTube VR vid-
eos; by doing this, we avoided content production costs, but it
was not possible to provide customized content reflecting partic-
ipant preferences.

Most of the participants (91.7%) were satisfied or very satis-
fied with the intervention. Wearable devices are known to serve
as a facilitator in motivating and accelerating physical activity
[38], and in our focus group interviews, study participants re-
ported similar experiences with this study’s head-mounted dis-
play and Fitbit. In planning the intervention, we considered en-
gaging middle-aged migrant women in an intervention involving
a new technology to be the greatest challenge. However, we
found that participant acceptance of the VR videos was good,
and no adverse events were reported. We conclude that, with 20
minutes of practice, middle-aged migrant women can enjoy VR
videos on their own at home while wearing an immersive head-
set. This suggests that VR technology has strong potential for use

in home-based interventions.

2. Preliminary Efficacy

This study demonstrated that a home-based intervention com-
bining a Fitbit and VR videos has the potential to improve emo-
tional well-being and exercise self-efficacy in middle-aged mi-
grant women. In particular, the intervention showed preliminary
efficacy at reducing negative affect. This finding differs from
some previous studies in which physical activity improved posi-
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tive affect but did not decrease negative affect [7,8]. On the other
hand, when Browning et al. [39] tested the effects of outdoor na-
ture exposure and 360-degree VR nature videos on mood, nega-
tive affect was significantly decreased by both outdoor nature ex-
posure and the VR nature videos, whereas positive affect showed
a significant change only with outdoor nature exposure. There-
fore, we assume that the emotional engagement our participants
reported experiencing while viewing the 360-degree VR videos,
such as stability, comfort, and freedom, may have contributed to
decreased negative affect. However, given our one-group study
design, it is not possible to determine whether the decrease in
negative affect was due to physical activity, the VR videos, or the
intervention as a whole.

All the participants initially described themselves as inactive,
but during their baseline assessments with the Fitbit, we found
that their average daily MVPA time was 30 minutes or more, in-
dicating that they were already achieving an acceptable level of
physical activity. This finding may be due to their domestic and
work-related physical activities, as most participants cared for
families and were employed. In addition, women who are mainly
engaged in manual labor at work tend to be more physically inac-
tive in their leisure time [40]. Our study participants were usually
inactive during their leisure time, but during the intervention,
they reported experiencing joy after exercise and feeling intrinsic
and extrinsic motivation to exercise. Although a 4-week home-
based intervention may not be sufficient to create a physical ac-
tivity habit, our observations of increases in exercise self-efficacy
and decreases in negative affect indicate the potential benefits of
the intervention. Further studies are needed to evaluate the effi-
cacy of the intervention on the enhancement of leisure time
physical activity in migrant women.

During the focus group interviews, participants identified ar-
eas of the intervention that need improvement. First, participants
indicated that some face-to-face sessions would be desirable. As
adding human support is known to promote engagement with
many interventions [41], it is not surprising that migrant women
reported wanting some face-to-face time. However, a face-to-face
behavior change intervention requires participants to attend a set
number of scheduled sessions, whereas a digital behavior change
intervention can engage individuals whenever they are available
[42]. Moreover, programs and devices using digital technology
have been shown to improve health by supporting healthy be-
haviors [42-45]. In any case, because providing our intervention
face-to-face would increase the cost, it would be necessary to de-
vise a strategy for cost-effectively providing some face-to-face
sessions [42].
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As two other areas for improvement, participants suggested in-
creasing the diversity of content in the VR videos and taking
measures to reduce the discomfort caused by the wearable devic-
es. Regarding the second suggestion, device-measured physical
activity has the advantage of producing more reliable and valid
results. However, some participants reported that they often for-
got to wear the Fitbit, so their physical activity were not accurate-
ly measured. Thus, there is a possibility that a statistically signifi-
cant change in their physical activity was not captured in the
study. We did use in-person education and an animation video to
encourage regular Fitbit wear, but these were insufficient. The
same problem was reported in a previous study conducted to
promote physical activity in migrant women [46]. To obtain ac-
curate measurements of physical activity levels, additional strate-
gies such as physical activity logs and text message reminders are
needed to promote adherence to protocols for wearable activity

trackers.

Limitaions

This study had a few limitations. Given its one-group design, this
study poses limitations in establishing causal relationships and is
susceptible to the influence of confounding factors [47]. More-
over, it was not possible to determine which components of the
intervention (VR videos or activity trackers or both) affected
participants’ mood changes. Utilizing a randomized controlled
trial design will enhance the validity and interpretation of the
study outcomes. Another limitation is that the small sample size
raises the risk of a Type II error, potentially hindering the statisti-
cal significance detection of the intervention effect. In addition,
the number and content of the VR videos used for the interven-
tion were limited, and the participants’ preferences were not
known during video selection. This may have affected the effica-
cy of the VR video use for improving emotional well-being and
physical activity. The study participants were Japanese women
who had lived in Korea for an average of 23.56 years, all holding
at least a high school diploma. Furthermore, considering the low
recruitment rate of 35.1%, individuals participating in this study
may also possess characteristics suggestive of a willingness to
adopt new technologies and devices, such as VR or Fitbit. There-
fore, there are limitations in generalizing the results of this study
to other immigrant women. Finally, physical activity was consis-
tently assessed in participants’ natural settings utilizing Fitbit,
while moods were assessed using a self-reported questionnaire in
a paper-and-pencil mode once before and after the intervention.
In future research, it is recommended to employ ecological mo-

mentary assessment, which involves repeated real-time assess-
ments of participants’ mood in their natural environments [48].
This will better help understand how interventions experienced

in real life impact mood changes.

Conclusions

This study’s home-based intervention, employing VR videos and
wearable activity trackers, is feasible in terms of high retention
and acceptability. To maximize recruitment of middle-aged mi-
grant women, multiple recruitment approaches, including word-
of-mouth, are needed. To increase the intervention adherence
rate, additional strategies are needed, including diversifying VR
video content and providing face-to-face intervention sessions
with appropriate frequency. The intervention shows preliminary
efficacy in improving mood, especially negative affect. Further
research is warranted to evaluate the intervention’s effectiveness

in a more rigorous randomized controlled trial.
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Purpose: The purpose of this study was to identify the factors influencing dementia preventive behaviors of older adults at high risk of

dementia based on extended health belief model.

Methods: The subjects were 140 older adults at high risk of dementia living in H-gun, Gyeongsangnam-do, Republic of Korea. The data
was collected from April 21 to May 28, 2021 by using structured questionnaires. The data was analyzed using t-test, ANOVA, Scheffé
test, Pearson’s correlation coefficient, and hierarchical multiple regression by SPSS/WIN 24.0 program.

Results: The mean score of dementia preventive behaviors of older adults at high risk of dementia was 3.47+0.49 (range 1-5). The fac-
tors influencing dementia preventive behaviors were self-efficacy (=.82, p<.001), cues to action(B=.17, p=.013), ages 75-79 ($=0.35,
p=.003; reference: ages 65-69), ages >80 ($=0.27, p=.021; reference: ages 65-69), which together explained 82.0% of total variance in de-

mentia preventive behaviors (F=25.21, p<.001).

Conclusion: Based on the results of this study; it is highly recommended to develop and apply the dementia prevention program that
can increase self-efficacy and cues to action for improving dementia preventive behavior of older adults at high risk of dementia.

Keywords: Aged; Behavior; Dementia; Self efficacy, Prevention and Control

Introduction

1. Background

In Korea, with the continuously growing elderly population, the
prevalence of dementia in people aged 65 or older is estimated to
rapidly increase from 10.3% in 2020 to 12.7% in 2040 to 17.7%
in 2060 [1].

Dementia refers to a condition in which complex symptoms of
cognitive decline, including memory loss, occur in people who
have been leading a normal life due to various acquired causes,
and seriously affect individuals’ cognitive and daily functioning,
making it difficult for them to perform daily activities inde-
pendently [2]. There is currently no treatment for dementia that

can cure cognitive impairment and restore deteriorated cognitive
functions to their previous states after a person is diagnosed with
dementia. Therefore, the only realistically feasible approaches to
dementia are to reduce the incidence of dementia by preventing
dementia through managing risk factors for dementia, and to
slow down the progression of dementia through early diagnosis
and interventions in cases where a person is diagnosed with de-
mentia [3].

Dementia prevention is generally focused on lifestyle factors,
which can be managed through lifestyle changes [3]. The World
Health Organization (WHO) has suggested the following behav-
iors as effective ways to reduce the risk of dementia: management

of diseases such as diabetes, hypertension, and hyperlipidemia,
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regular exercise, weight management, healthy eating, smoking
cessation, avoiding excessive alcohol use, improving lifestyle hab-
its, and depression management [4]. In Korea, the National In-
stitute of Dementia developed the ‘3.3.3 Rules for Dementia Pre-
vention’ in 2014, which include disease management for diseases
such as high blood pressure, diabetes, and hyperlipidemia, im-
provement of lifestyle habits such as exercise, dietary habits, and
cognitive activities, and regular early dementia screening tests
and health checkups, in order to encourage people, including
older adults, to practice dementia preventive behaviors in their
daily life [S]. In addition, as national spending on dementia care
is expected to increase continuously with an increase in dementia
patients, the Ministry of Health and Welfare has established the
4th National Dementia Plan (2021-2025). Accordingly, to en-
sure that high-risk groups for dementia can be managed mainly
through dementia care centers, the Ministry of Health and Wel-
fare has been expanding dementia screening tests for people ages
75 and older who are living alone, has been attempting to identi-
ty older adults with suspected cognitive impairment in connec-
tion with the home visiting healthcare services of public health
centers to guide them to visit and use a dementia care center, and
has been distributing dementia prevention programs to senior
welfare centers [6]. However, a previous study by Ha [7] report-
ed that the degree of dementia preventive behavior practice
among community-dwelling older adults in Korea was found to
be alow level 0of 42.35 points out of 100. Therefore, it is most ur-
gently needed to develop strategies to encourage older adults to
voluntarily participate in and practice dementia preventive be-
haviors.

A high-risk group for dementia means a group at high risk of
developing dementia, so it is a group that needs to perform activ-
ities for dementia prevention more actively than other people to
prevent the development of dementia. The Ministry of Health
and Welfare has been managing the following groups as high-risk
groups for dementia: people with mild cognitive impairment,
people aged 75 and older classified as the old-old group, and old-
er adults living alone [6]. With respect to the empirical bases for
categorizing these groups as high-risk groups for dementia, mild
cognitive impairment refers to the intermediate stage between
cognitive decline observed in the normal aging process and mild
dementia, and the annual incidence rate of dementia is reported
to be 1-2% in normal older people and about 10-15% in people
with mild cognitive impairment [2]. Also, old age has been
shown to be a representative risk factor for dementia [2-4], and a
prior study reported that the likelihood of developing dementia
was found to be 5.82 times higher in the 75-80 age group and
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35.15 times higher in the > 85 age group, compared to the 60-64
age group [2]. In addition, social isolation, such as living alone
and the absence of the spouse, has also been found to be a risk
factor for dementia [2-4]. Older adults living alone were found
to have decreased cognitive abilities, compared to those living
with others [8], and the proportions of dementia risk factors,
such as old age, a low education level, high nutritional risk, and
depression, were reported to be higher among older adults living
alone [8,9]. Moreover, older adults living alone were found to be
at 2.9 times higher risk for dementia [2].

In order to prevent the development of dementia in older adults
at high risk for dementia, research needs to be conducted to identi-
ty factors influencing the practice of dementia preventive behav-
iors. In the majority of previous studies on dementia preventive
behaviors, study participants were community-dwelling older peo-
ple [7,10-12] or middle-aged people [13,14]. Among previous
studies of community-dwelling older people, two studies [11,12]
conducted research on older adults at high risk for dementia, and
the participants of these studies were older adults aged 65 or older
living alone. More specifically, Kang et al. [ 11] conducted research
on dementia knowledge, internal health locus of control, and de-
mentia preventive behaviors, and Han & Suh [12] investigated de-
mentia knowledge, dementia attitudes, and dementia preventive
behaviors. Other studies of community-dwelling older adults have
been conducted without any limitation on the age of participants,
and there has been no research on people aged 75 or older, a high-
risk group for dementia. Thus, there is a need for research on older
adults at high risk for dementia.

The health belief model is a model developed in the early
1950s by social psychologists Hochbaum, Rosenstock, and Ke-
gels to explain preventive behaviors, and the major concepts of
this model are perceived susceptibility, perceived severity, per-
ceived benefit, perceived barrier, and cues to action [15]. The
concept of general health motivation was subsequently added to
the health belief model to explain sick role behavior [16], and as
the focus of health behavior has been shifted to lifestyle behav-
iors that need long-term changes, this model was further extend-
ed by adding the concept of self-efficacy [17]. The health belief
model is a useful theory for explaining health behaviors for vari-
ous diseases, but has the limitation that it does not sufficiently re-
flect the psychosocial factors of diseases [ 18]. Therefore, research
has been actively conducted on the extended health belief model,
which was constructed by adding general health motivation and
self-efficacy to the health belief model, and it has been demon-
strated that the extended health belief model is an appropriate
theoretical framework for explaining influencing factors for
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health behaviors [19,20]. Since dementia preventive behaviors
are preventive activities and mostly lifestyle habits [4], the ex-
tended health belief model can be applied as a conceptual frame-
work for analysis of dementia preventive behaviors among older
adults at high risk for dementia.

Prior studies on dementia based on the health belief model
have analyzed dementia preventive behaviors [10], dementia
preventive behavior intention [20,21], fear of dementia [22], and
performance of the dementia screening test [23,24], and there is
currently a lack of research on dementia preventive behaviors. In
addition, in a previous study on dementia preventive behaviors
[10], only health beliefs were analyzed among the concepts of
the extended health belief model, so there is a need to analyze in-
fluencing factors for dementia preventive behaviors by applying
all concepts of the extended health belief model (general health
motivation, health beliefs, cues to action, and self-efficacy).

Meanwhile, the Ministry of Health and Welfare has defined
high-risk groups for dementia as: people with mild cognitive im-
pairment, people aged 75 and older, and older adults living alone.
However, a previous study [2] reported that the level of aware-
ness of dementia was significantly lower in older adults with mild
cognitive impairment than those with normal cognitive function.
In addition, it has been shown that a higher level of dementia
knowledge was associated with a higher level of dementia pre-
ventive behavior practice [11-13]. These findings of previous
studies suggest that there may be differences in the degree of de-
mentia preventive behavior practice and influencing factors for
them between older adults with mild cognitive impairment and
those with normal cognitive function. Therefore, this study de-
fined older adults at high risk for dementia as older adults aged
65 or older living alone or older adults aged 75 or older among
older people without cognitive impairment, and purported to
identify factors influencing dementia preventive behaviors
among older adults at high risk for dementia by applying the ex-
tended health belief model with the aim of presenting basic data
for the development of a dementia prevention program for older

adults at high risk for dementia.

2. Objectives

The aim of this study was to identify factors influencing demen-

tia preventive behaviors among older adults at high risk for de-

mentia by applying the extended health belief model, and specif-

ic objectives are as follows:

1) To investigate the levels of dementia preventive behaviors,

general health motivation, health beliefs, cues to action, and
self-efficacy among older adults at high risk for dementia;

2) to investigate the degree of dementia preventive behaviors
according to the general characteristics of older adults at
high risk for dementia;

3) to examine the relationships between dementia preventive
behaviors, general health motivation, health beliefs, cues to
action, and self-efficacy among older adults at high risk for
dementia;

4) to identify factors affecting dementia preventive behaviors
among older adults at high risk for dementia.

Methods

1. Study design

This study is a descriptive correlational research to identify fac-
tors affecting dementia preventive behaviors among older adults
at high risk for dementia.

2. Participants

The participants of this study are older adults at high risk for de-
mentia living in H-gun, Gyeongsangnam-do who understood
the purpose of the study and gave written informed consent to
participate in the study. The inclusion criteria were as follows:
older adults aged 65 or older living alone or those aged 75 or old-
er, who are high-risk groups for dementia; no cognitive impair-
ment (a score of 24 or higher on the Korea version of Mini-Men-
tal State Examination (MMSE-K)); able to read and understand
Korean or able to listen and verbally respond to the questions of
the questionnaire. The exclusion criteria were as follows: 1) peo-
ple diagnosed with dementia or mild cognitive impairment; 2)
people diagnosed with and receiving treatment for a mental dis-
order such as schizophrenia and bipolar disorder.

The sample size was calculated using G-Power version 3.1.9
[25]. More specifically, in the multiple regression analysis, the
significance level (&) was set at .05 and power was set at .80. As
for the effect size, since there were no previous studies on de-
mentia preventive behaviors among older adults at high risk for
dementia, the effect size was set as a medium effect size (.15),
based on the research results of a study by Ha [7] on dementia
preventive behaviors among community-dwelling older adults,
and the number of predictor variables was set to 11. As a result,
the minimum sample size for this study was determined as 123
people. In this study, considering a dropout rate of 20%, ques-
tionnaires were distributed to a total of 148 people, and 140 re-
spondents were finally included in the analysis, excluding 8 cop-

ies of the questionnaire with insincere responses.
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3.Measures

1) Dementia preventive behaviors

The degree of dementia preventive behaviors was measured by a
modified version of the assessment tool for dementia preventive
behaviors developed by Lim et al. [26], and the used tool was
created by the researcher by modifying and supplementing the
original tool developed by Lim et al. [26]. The instrument devel-
oped by Lim et al. [26] contains a total of 15 questions on the
following items: five rules of reccommended behaviors (moder-
ate-intensity exercise for 30 minutes or more, balanced intake of
nuts and vegetables, three meals a day, adequate good-quality
sleep, and reading and writing), five rules of prohibited behaviors
(drinking, smoking, traumatic brain injury, obesity, and chronic
diseases), and five rules of necessary behaviors (stress reduction,
depression prevention, communication, early dementia screen-
ing test, and regular health check-ups). The researcher added one
question about hand movements to the original tool, based on
the Ten Rules for Dementia Prevention presented by the Minis-
try of Health and Welfare [27], so the tool used in this study in-
cludes 16 questions in total. Each item is assessed on a S-point
Likert scale, ranging from 1 point (=‘Never’) to S points (= ‘Al-
ways’).

Higher scores indicate higher frequencies of performing de-
mentia preventive behaviors. As to the reliability of the instru-
ment, the value of Cronbach’s a was reported as .77 in Lim et al.
[26], and it was calculated as.79 in this study.

2) General health motivation, health beliefs, and cues to action

Among the variables of the extended health belief model, general
health motivation, health beliefs (perceived susceptibility, per-
ceived severity, perceived benefit, and perceived barrier), and
cues to action were measured using the subscales from an adapt-
ed version of the scale developed by Kim et al. [28]. Kim et al.
[28] devised the Motivation to Change Lifestyle and Health Be-
haviors for Dementia Risk Reduction (MCLHB-DRR) Scale for
adults aged S0 or older, and its adapted version used in this study
was developed by Choi et al. [20]. Kim et al. [28] developed the
MCLHB-DRR Scale to assess motivation for changing lifestyle
habits and health behaviors to reduce one’s risk of dementia by
modifying questions from previous studies that applied the
health belief model to breast cancer screening and cognitive tests,
based on focus group interviews with 34 middle-aged and older
Australians aged S0 years or older [28]. The scale contains a total
of 27 questions and 7 subscales, and this study used the tool ex-
cept for the self-efficacy subscale. More specifically, the scale
used consists of 4 questions about general health motivation, 4
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questions about perceived susceptibility, S questions about per-
ceived severity, 4 questions about perceived benefit, 4 questions
about perceived barrier, and 4 questions about cues to action.
Each item is scored on a S-point Likert scale, ranging from 1
point (=‘Not at all’) to S points (= ‘Very much’), and higher
scores indicate higher levels of general health motivation, per-
ceived susceptibility, perceived severity, perceived benefit, per-
ceived barrier, and cues to action. Regarding the reliability of
each subscale, the values of Cronbach’s a were reported as .60 for
general health motivation, .86 for perceived susceptibility, .72 for
perceived severity, .69 for perceived benefit, .74 for perceived
barrier, and .68 for cues to action in Kim et al. [28]. In this study,
the values of Cronbach’s a were calculated as .83 for general
health motivation, .92 for perceived susceptibility, .74 for per-
ceived severity, .91 for perceived benefit, .92 for perceived barrier,
and .82 for cues to action.

3) Self-efficacy

Self-efficacy for dementia preventive behaviors was measured us-
ing the self-efficacy scale developed by the researcher. This tool
was created based on the guidelines for development of a self-ef-
ficacy scale presented by Bandura [29] by referring to the self-ef-
ficacy scale developed by Gu [30], which was also developed
based on the guidelines presented by Bandura [29]. The re-
searcher devised 10 questions in connection with the questions
of the assessment tool for dementia preventive behaviors in order
to measure confidence in specific dementia preventive behaviors
according to Bandura’s [29] definition of self-efficacy. Then, as-
sessment of the content validity of the developed scale was per-
formed through evaluations by two nursing professors. As a re-
sult, the content validity index was more than 0.8 for all items, so
all the items were adopted and the scale was finalized. This scale
consists of 10 questions in total, and each item is assessed on a
S-point Likert scale, ranging from 1 point ( =‘Not at all confi-
dent’) to S points ( =Very confident’). Higher scores indicate a
higher level of self-efficacy for dementia preventive behaviors.
Regarding the reliability of the tool, the value of Cronbach’s a
was reported as .77 in the study by Gu [30] and it was calculated
as .72 in this study.

4. Data collection

In this study, data collection was conducted from April 21 to May
28,2021 among older adults at high risk for dementia who visit-
ed a public health center and its dementia care center after ob-
taining consent from the director of the public health center in
H-gun, Gyeongsangnam-do. Data was collected using question-
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naires from the older adults at high risk for dementia who gave
written informed consent after they were informed of the pur-
pose, necessity, and procedures of the study. It took approximate-
ly 15 to 20 minutes to complete the questionnaire. When some
participants had difficulty filling out the questionnaire due to
presbyopia or illiteracy or needed assistance in completing the
questionnaire, the researcher read aloud each item of the ques-

tionnaire to the participants and asked them to respond verbally.

S. Ethical considerations

This study was conducted only with people who gave written in-
formed consent to participate in the study after receiving approv-
al from the IRB of Gyeongsang National University (IRB approv-
al No.: GIRB-A21-Y-0005) before data collection. The study
participants were given explanations about the purpose and
methods of the study, rights of research participants, anonymity
of information collected from them, and their right to withdraw
from the study at any time. They were also informed that the col-
lected data would not be used for purposes other than research
and would be stored for 3 years after the completion of the study
and then discarded. To guarantee the anonymity of the partici-
pants, unique codes were assigned to the collected data and per-
sonal information. The participants were given a small gift along
with a leaflet on dementia prevention as a token of appreciation

for their participation in the study.

6. Statistical analysis
The collected data were analyzed using SPSS/WIN 24.0.

To analyze general characteristics, dementia preventive behav-
iors, general health motivation, health beliefs, cues to action, and
self-efficacy of the participants, the frequency, percentage, mean,
and standard deviation were calculated. The t-test and ANOVA
were performed to analyze differences in the degree of dementia
preventive behaviors according to the characteristics of the par-
ticipants, and a post-hoc test was conducted using the Scheffé
test. In addition, Pearson’s correlation coefficient was used to ex-
amine the relationships between dementia preventive behaviors,
general health motivation, health beliefs, cues to action, and
self-efficacy among the participants. Furthermore, a hierarchical
multiple regression analysis was conducted to analyze factors in-

fluencing dementia preventive behaviors in the participants.

Results

1. General and dementia-related characteristics of older
adults at high risk for dementia

With respect to the general characteristics of the participants, 78
people (55.7%) were female, and the mean age of the partici-
pants was 78.39 + 5.46 years. In education level, uneducated peo-
ple without formal education were 39 people (27.9%), account-
ing for the largest proportion of the participants. For the presence
of family members living together, 92 people (65.7%) lived with
one or more family members. As to the presence of religion, 106
people (75.7%) believed in no religion.

Regarding the presence of a job, 109 people (77.9%) had a job.
In average monthly income, people with an average monthly in-
come of <1 million won took up 67.9% (95 people) of the par-
ticipants. As for subjective health status, 67 people (47.9%) rated
their subjective health status as not healthy. As to the presence of
underlying diseases, 87 people (62.1%) had underlying diseases.

Regarding dementia-related characteristics of the participants,
128 people (91.4%) had no family members with dementia, 121
people (86.4%) had no acquaintances with dementia, and 129
people (92.1%) had no experience of caring for dementia pa-
tients. In addition, 104 people (74.3%) answered that they were
very interested in preventing dementia. Also, 87 people (62.1%)
had experience of receiving dementia prevention education, and
102 people (72.9%) had no experience of receiving a dementia
screening test (Table 1).

2. Levels of dementia preventive behaviors, general health
motivation, health beliefs, cues to action, and self-efficacy
among older adults at high risk for dementia

In this study, the total scores of dementia preventive behaviors in
older adults at high risk for dementia ranged from 16 to 80
points, with a mean of 55.48 +7.83 points, and the mean score of
items was 3.47 +0.49 points out of S (Table 2). With respect to
the degree of each dementia preventive behavior, the dementia
preventive behavior with the highest score was ‘T make sure to eat
three meals a day’ (4.21£0.77 points out of §), followed by ‘I
take care not to hurt my head’ (4.11+0.82 points), ‘I do not
smoke’ (4.09 £ 1.52 points), ‘I maintain a healthy body weight’
(3.97+0.77 points), I do not drink more than 3 glasses of alco-
hol at a time’ (3.89 £ 1.44 points), and ‘I properly manage my
chronic conditions such as high blood pressure, diabetes, and hy-
perlipidemia’ (3.78+0.91 points). The dementia preventive be-
havior with the lowest score was ‘I get an early dementia check-
up every year’ (2.51 % 1.00 points), followed by ‘I read or write
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Table 1. Differences in Dementia Preventive Behaviors according to Characteristics (N=140)

Characteristics Categories n (%) Mean £ SD 9 (p)
Scheffé
General characteristics
Gender Male 62 (44.3) 3474053 0.06 (.955)
Female 78 (55.7) 347+0.46
Age (year) 65~69" 5(3.6) 2.93+0.68 526 (.002)
70 ~74° 11(79) 3.63+0.53 c>a
75 ~79° 80(57.1) 3564049
> 80" 44(314) 3.32£0.39
Living arrangement Living with others 92 (65.7) 3.52+049 1.60 (.111)
Living alone 48 (34.3) 3.38+0.49
Education Level Uneducated 39(27.9) 340£0.36 320 (.015)
Elementary school 35(25.0) 3.40+0.54
Middle school 23(16.4) 3.33+040
High school 28(20.0) 3.60+0.56
> University 15(10.7) 3.80+0.53
Religion Yes 106 (75.7) 3.52+0.51 2.28 (.026)
No 34 (24.3) 3324042
Job Yes 109 (77.9) 3.61£0.58 1.84 (.068)
No 31(22.1) 343+0.46
Monthly income (10,000 Won) < 100" 95 (67.9) 341£0.51 4.94(.008)
100 ~199° 31(22.1) 3494038 c>a
>200° 14 (10.0) 3.83+£0.41
Subjective health status Healthy' 45(32.1) 3.70+£0.57 8.41(<.001)
Moderate” 28(20.0) 3.36+0.34 a>b,c
Not healthy* 67(47.9) 336+043
Underlying disease Yes 87 (62.1) 3.39+044 242 (.017)
No 53(37.9) 3.60+0.54
Dementia-related characteristics
Family member with dementia Yes 12 (8.6) 3.15+0.32 -2.39 (.018)
No 128 (91.4) 3.50+0.49
Acquaintances with dementia Yes 19(13.6) 3.61+0.69 0.96 (.349)
No 121 (86.4) 345045
Experience of caring for family with ~ Yes 11(7.9) 3.22+048 -1.80 (.075)
dementia No 129 (92.1) 349+049
Interest in dementia prevention High 104 (74.3) 3.47+051 0.82 (.445)
Moderate 33(23.6) 3.44+044
Low 3(21) 3.81+£049
Experience of dementia prevention ~ Yes 87 (62.1) 3.45+047 -0.51 (.609)
education No 53(37.9) 3.50+0.53
Experience of dementia screening ~ Yes 38(27.1) 349£0.56 022 (.829)
test No 102 (72.9) 346+0.47

diligently’ (2.63 + 1.06 points), ‘I perform activities such as hand
exercise, drawing pictures, and making things to use my hands
more frequently’ (2.64 + 1.03 points), and ‘I exercise for more
than 30 minutes a day to such a degree that I sweat a little’
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(2.98 £1.07 points), Among older adults at high risk for demen-
tia, the score for general health motivation ranged from 4 to 20
points, with a mean of 15.84 + 1.92 points, and the mean score of
items was 3.96 + 0.48 points out of 5. With respect to health be-
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Table 2. Levels of Dementia Preventive Behaviors, General Health Motivation, Health Beliefs, Cues to action, Self-efficacy (N=140)

Variables Range Min Max Total mean = SD Item mean = SD
Dementia preventive behaviors 16~80 31 77 5548+7.83 347+049
General health motivation 4~20 7 20 15.84+1.92 3.96+0.48
Health beliefs Perceived susceptibility 4~20 4 20 10.81+2.95 2.70+0.74
Perceived severity SEPS S 21 15.33+2.81 3.07£0.56
Perceived benefit 4~20 6 20 13.53£2.46 3.38+0.62
Perceived barrier 4~20 4 19 8.89+3.37 222+0.84
Cues to action 4~20 7 19 11.80+2.82 2.95+0.70
Self-efficacy 10~25 17 48 15.84+1.92 3.49+0.50

liefs, the mean of total scores and the mean score of items (out of
S points) of each subdomain are as follows. For perceived suscep-
tibility, the total scores ranged from 4 to 20 points, with a mean
of 10.81+2.95 points, and the mean score of items was
2.70£0.74 points out of 5. For perceived severity, the total scores
ranged from S to 25 points, with a mean of 15.33+2.81 points,
and the mean score of items was 3.07 = 0.56 points. For perceived
benefit, the total scores ranged from 4 to 20 points, with a mean
of 13.53+2.46 points, and the mean score of items was
3.38£0.62 points. For perceived barrier, the total scores ranged
from 4 to 20 points, with a mean of 8.89 +3.37 points, and, and
the mean score of items was 2.22 +0.84 points. As for cues to ac-
tion, the total scores ranged from 4 to 20 points with a mean of
11.80+2.82 points, and the mean score of items was 2.95+ 0.70
points. Regarding self-efficacy, the total scores ranged from 10 to
25 points with a mean of 15.84 + 1.92 points, and the mean score
of items was 3.49 £ 0.50 points (Table 2).

3. Differences in the degree of dementia preventive
behaviors according to the general characteristics of older
adults at high risk for dementia

The characteristics that showed a significant association with the
level of dementia preventive behavior among older adults at high
risk for dementia were age (F=5.26, p=.002), education level
(F=3.20, p=.01S5), presence of religion (t=2.28, p=.026),
monthly income (F=4.94, p=.008), subjective health status
(F=8.41, p<.001), presence of underlying disease (t=-2.42,
p=.017), and presence of a family member with dementia (par-
ents, siblings) (t=-2.39, p=.018). The Scheffé test was per-
formed to determine whether there are significant differences
between groups. In terms of age, the degree of dementia preven-
tive behaviors was higher in the 75-79 age group (3.56+0.49),
compared to the 65-69 age group (2.93+0.68). As to the pres-
ence of religion, the degree of dementia preventive behaviors was

higher in the group with religion (3.52+0.51) than in the group
without religion (3.32+0.42). In the case of monthly income,
the degree of dementia preventive behavior was higher in the
group with a monthly income of > 2 million won (3.83+0.41)
than the group with a monthly income of <1 million won
(3.41+0.51). In terms of subjective health status, the level of de-
mentia preventive behavior was higher in the ‘healthy’ group
(3.70£0.57) than the ‘moderate’ group (3.36+0.34) and the ‘not
healthy’ group (3.36 + 0.43). Regarding the presence of underlying
diseases, the level of dementia preventive behavior was higher in
the group without underlying diseases (3.60£0.54) than the
group with one or more underlying diseases (3.39 £0.44). As to
the presence of family members with dementia, the level of de-
mentia preventive behavior was higher in the group without family
members (parents, siblings) with dementia (3.60 £0.54) than the
group with a family member with dementia (3.15+0.32).

4. Dementia preventive behavior, general health motivation,
health beliefs, cues to action, and self-efficacy among older
adults at high risk for dementia

Among older adults at high risk for dementia, the degree of de-
mentia preventive behaviors showed a weak positive correlation
with general health motivation (r=.21, p=.012) and perceived
benefit (r=.26, p=.002) among health beliefs, and had a strong
positive correlation with self-efficacy (r=.87, p<.001). In addi-
tion, the degree of dementia preventive behaviors showed a weak
negative correlation with perceived susceptibility (r=-.24,
p=.004). In other words, the level of dementia preventive behav-
ior was associated with a higher level of general health motiva-
tion, a lower level of perceived susceptibility, a higher level of per-

ceived benefit, and a higher level of self-efficacy (Table 3).
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Table 3. Correlations among Study Variables (N=140)
Variables 1 2 3 4 S 6 7 8
r(p) r(p) t(p) t(p) r(p) r(p) r(p) r(p)
1. Dementia preventive behaviors 1
2. General health motivation 21(.012) 1
Health beliefs 3. Perceived susceptibility -.24 (.004) 20(.021) 1
4. Perceived severity -05(.532)  .39(<.001) .45(<.001) 1
5. Perceived benefit 26(002)  45(001)  .13(129)  .35(<.001) 1
6. Perceived barrier -13(.122)  -09(275)  .03(.723)  .18(.037)  .25(.003) 1
7. Cues to action 07(387)  24(004)  27(001)  44(<.001) .65(<.001) .50(.001) 1
8. Self-efficacy 87(<.001) .15(.075) -25(003) -15(.074)  .14(.103) -30(<.001) -.12(.154) 1

S. Influencing factors for dementia preventive behavior
among older adults at high risk for dementia

In order to check whether the assumptions of regression analysis
were satisfied before regression analysis, the P-P plot and scatter
plot were examined, and they were close to a 45-degree straight
line, indicating that the normality of residuals was satistied. The
residuals were evenly distributed around 0, so the linearity and
homoscedasticity of the model were satisfied. The Durbin-Wat-
son test was performed as a test for autocorrelation between er-
ror terms, and the Durbin-Watson statistic was calculated to be
1.87, a value close to 2, indicating that there was no autocorrela-
tion between error terms. Additionally, the tolerance and vari-
ance inflation factor (VIF) values were calculated to check multi-
collinearity between independent variables. As a result, tolerance
values were greater than 0.10, ranging from 0.13 to 0.94, and VIF
values were less than 10, ranging from 1.07 to 8.02, so it was con-
firmed that there was no multicollinearity between the indepen-
dent variables.

A hierarchical multiple regression analysis was conducted to
analyze the impact of variables of the extended health belief
model on dementia preventive behaviors after controlling for
general and dementia-related characteristics of the participants.
In the first step of hierarchical multiple regression analysis,
among general characteristics of the participants, the following
six factors identified as significant factors affecting dementia pre-
ventive behaviors were entered into the regression model (Model
1): age (reference: ages 65-69), education level (reference: uned-
ucated), religion (reference: having no religion), monthly income
(reference: less than 1 million won), underlying disease (refer-
ence: absence of underlying disease), and subjective health status
(reference: not healthy). As a result of regression analysis, com-
pared to ages 65-69, ages 70-74 (f=0.35 p=.010), ages 75-79
(B=0.64,p=.003), and ages >80 (B =0.45, p=.034) were found
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to significantly influence dementia preventive behavior. The ex-
planatory power of these variables was 27% (Adjusted R*=.19,
F=3.50, p<.001). In Model 2 of hierarchical multiple regression
analysis, among dementia-related characteristics of the partici-
pants, only the presence of a family member with dementia (ref-
erence: absence of a family member with dementia), which was
found to have a significant influence on dementia preventive be-
haviors, was additionally entered. Regression analysis was con-
ducted after controlling for the general characteristics of partici-
pants. As a result, among the dementia-related characteristics of
the participants, the presence of a family member with dementia
(B=-0.18, p=.021) was found to significantly influence demen-
tia preventive behaviors, when people without family members
with dementia were used as the reference group. In addition, in
terms of age among the general characteristics of the participants,
compared to ages 65-69, ages 70-74 (p=0.35, p=.008), ages 75-
79 (B=0.68, p=.002), and ages >80 (B=0.50, p=.017) were
found to be significant influencing factors for dementia preven-
tive behaviors. Model 2 of hierarchical multiple regression analy-
sis showed a higher explanatory power by 3%, compared to
Model 1, and the variables of Model 2 explained 30% of the total
variance (Adjusted R’=.22, F=3.76, p<.001). In the third step
of hierarchical multiple regression analysis, regardless of whether
a variable has a significant impact on dementia preventive behav-
ior, the following seven variables of the extended health belief
model were additionally entered into the regression model: gen-
eral health motivation, cues to action, self-efficacy, four variables
of health beliefs, which are perceived susceptibility, perceived se-
verity, perceived benefit, and perceived barrier. Regression analy-
sis was performed after controlling for general characteristics and
dementia-related characteristics of the participants. As a result,
among the variables of the extended health belief model, cues to
action (p=0.17 p=.013) and self-efficacy (f=0.82, p<.001)
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were found to significantly affect dementia preventive behaviors. regression analysis, the explanatory power of Model 3 was in-
In addition, regarding age among general characteristics of the creased by 52%, compared to Model 2, and the variables of Mod-
participants, compared to ages 65-69, ages 75-79 (p=0.35, el 3 explained 82% of the total variance (Adj-R2= 79, F=25.21,
p=.003) and ages >80 (p=0.27, p=.021) were found to signifi- p<.001) (Table 4).

cantly influence the degree of dementia preventive behaviors. In

other words, the degree of dementia preventive behaviors was Discussion

higher in the 75-79 age group and the > 80 age group, compared

to the 65-69 age group, and a higher level of cues to action and a This study attempted to identify influencing factors on dementia
higher level of self-efficacy were linked to a higher degree of de- preventive behaviors among older adults at high risk for demen-
mentia preventive behaviors. As a result of hierarchical multiple tia by applying the extended health belief model with the aim of

Table 4. Factors influencing Dementia Preventive Behaviors (N=140)

model 1 model 2 model 3
B g t p B B t p B 4 t P
(Constant) 2.79 - 11.74  <.001 2.78 - 1193 <.001 -0.08 - -0.31 757
Age (year)
-70~74 0.63 35 2.60 010 0.64 .35 2.68 .008 025 14 1.88 .062
-75~79 0.64 .64 2.99 .003 0.68 .68 3.22 002 0.35 35 2.99 .003
- >80 0.47 A4S 2.14 034 0.53 .50 241 017 0.29 27 2.34 .021
Education Level
- Elementary school -0.04 -.04 -0.38 702 -0.05 -.08 -0.52 .606 -0.02 -02 -0.33 740
- Middle school -0.09 -07 -0.73 466 -0.10 .08 -0.85 400 -0.08 -.06 -1.12 266
- High school 0.07 .05 0.52 607 0.09 .07 0.71 476 0.03 02 0.37 714
- 2 University 0.16 .10 091 367 0.19 12 1.10 272 0.02 .01 0.18 .859
Religion
- Yes 0.16 14 1.72 .088 0.17 1S 1.86 066 0.01 .01 0.19 851
Monthly income*
-100~200° 0.03 .02 0.25 .802 0.01 .01 0.15 .883 0.01 01 0.21 832
- >200° 0.19 12 1.16 248 0.14 .09 0.85 .396 -0.01 -01 0.09 926
Subjective health status*
- Healthy 0.18 17 1.63 .106 0.15 .14 141 162 0.04 .04 0.74 463
- Moderate -0.0S -04 -0.48 632 -0.06 -.0S -0.58 .564 0.00 .00 -0.07 947
Diagnosed with disease
- Yes -0.12 -12 -1.33 187 -0.13 -13 -1.38 170 0.03 .03 0.51 613
Family member with dementia
- Yes -0.18 -2.34 021 -0.14 -.08 -191 .059
General health motivation 0.04 04 0.72 A74
Perceived susceptibility -0.04 -06  -1.13 260
Perceived severity -0.02 -03 047 642
Perceived benefit 0.01 01 0.17 .867
Perceived barrier 0.03 .05 0.81 420
Cues to action 0.12 17 2.54 013
Self-efficacy 0.81 82 1624 <.001
R’ 27 30 82
AdjR® 19 22 79
F(p) 3.50 (<.001) 3.76 (<.001) 25.21 (<.001)

Durbin-Watson = 1.87, Tolerance = 0.13~0.94, VIF =1.07~8.02

Note. Dummy variable (reference group): Age (65-69), Education level (Uneducated). Religion (No), Monthly income (<100), Subjective health status (Not
healthy), Diagnosed with disease (No), Family member with dementia (No).
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presenting basic data for developing a dementia prevention pro-
gram for older adults at high risk for dementia.

In this study, the degree of dementia preventive behaviors
among older adults at high risk for dementia was measured by
using a modified version of the assessment tool for dementia pre-
ventive behaviors developed by Lim et al. [26]. The modified
version of the tool developed by Lim et al. [26] was created by
the researcher by modifying and supplementing the original tool.
In this study, the mean score for dementia preventive behaviors
was 3.47 points out of S (69.4 points out of 100). There are no
previous studies using the same tool to investigate dementia pre-
ventive behaviors among older adults at high risk for dementia.
The study by Kang et al. [11] measured dementia preventive be-
haviors among older adults aged 65 or older living alone by using
the tool developed by Lee et al. [ 14], and reported that the mean
score for dementia preventive behavior practice was 2.29 points
out of 3 (76.3 points out of 100). In addition, the study by Han
& Suh [12] reported that the mean score for dementia preven-
tive behaviors was 2.26 points out of 3 (75.33 points out of 100).
A relatively low score for dementia preventive behaviors in this
study may be attributed to the tools used. The tool developed by
Lee et al. [14] measures the degree of dementia preventive be-
havior practice on a 3-point Likert scale (‘I never perform it (1
point)’; ‘I perform it sometimes (2 points)’; ‘I perform it almost
every day (3 points)’), and allowed the participants to respond
based on subjective judgements. On the other hand, this study
assessed the behavior frequency on a S-point Likert scale ranging
from 1 point (=‘Never’ corresponding to 0 times a week) to S
points (=‘Always’ corresponding to 6 to 7 days a week). Thus,
the score for each item of dementia preventive behaviors indi-
cates the frequency of performing the behavior per week, so the
assessment tool of this study allowed respondents to give a more
objective response to the question about the degree of dementia
preventive behavior practice, which is thought to have had an im-
pact on the scores. In addition, the tool developed by Lee et al.
[14] did not include the following items recommended in the
3.3.3 Rules for Dementia Prevention [5] among the questions
included in the tool used in this study: I try to be careful not to
injure my head), ‘T get an early dementia screening test at a public
health center every year’, and ‘I receive regular health checkups’
The tool made by Lee et al. [14] did not include an item on de-
pression prevention presented as an efficient dementia manage-
ment method by WHO [4], either. In terms of the items of the
tool used, it is thought that this study used a more valid tool to
assess dementia preventive behaviors, and the results of this
study suggest that there is a need to increase the practice rate of
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dementia preventive behaviors among older adults at high risk
for dementia.

In the analysis of the degree of each item of dementia preven-
tive behaviors among older adults at high risk of dementia, the
dementia preventive behavior with the highest score was T make
sure to eat three meals a day’, followed by ‘T take care not to hurt
my head’ and T do not smoke’ in descending order. These results
are similar to the findings of the study of older adults living alone
by Kang et al. [11], which reported that participants showed a
relatively high degree of practice in items such as smoking cessa-
tion, avoiding excessive drinking, and regularly eating meals
among dementia preventive behaviors.

Among dementia preventive behaviors, the item with the low-
est score was ‘I get an early dementia screening test every year’
This result is consistent with the results of the study by Ha [7],
which reported a low score for the item ‘I receive a dementia
screening test every year. In this connection, according to previ-
ous studies, the most common reason for not receiving an early
dementia screening test was found to be ‘T do not feel the need
for receiving a dementia screening test’ among communi-
ty-dwelling older adults living, and the performance rate of the
dementia screening test was higher among people who had a
family member or acquaintance that had undergone a dementia
screening test than those who did not [23,24]. Therefore, in or-
der to increase the performance rate of the early dementia
screening test among older adults at high risk for dementia, it is
necessary to actively carry out education and promotion to raise
public awareness about the need for early dementia screening
tests by using social networks such as the family and friends. The
dementia preventive behavior with the second lowest score was ‘T
read or write diligently. This result is consistent with previous
studies that reported a relatively low score for reading and writing
among dementia preventive behaviors in community-dwelling
older adults [7,10-12]. A low practice rate of reading and writing
is thought to be related to the age and education level of partici-
pants. In other words, the mean age of the participants of this
study was 78.39 years and most of them were people aged 75 or
older, and people with the education level of elementary school
or less accounted for more than half (52.9%), so it is presumed
that a majority of the participants had difficulty reading or writ-
ing due to illiteracy or poor eyesight. The dementia preventive
behavior with the third lowest score was ‘I do activities such as
hand exercises, drawing, and making things to use my hands
more frequently. This result is consistent with previous studies
[7,10] reporting a relatively low score of the item about hand

movements among dementia preventive behaviors. These activi-
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ties involving hand movements are required for all older people
because they can improve cognitive function like reading and
writing, and they are cognitive activities especially suitable for il-
literate elderly people who have difficulty reading and writing.
Therefore, it is necessary to provide older adults at high risk for
dementia with education about methods of hand exercises as
well as dementia prevention programs that include activities re-
quiring frequent hand movements, such as drawing pictures and
making things.

With respect to the results of descriptive statistical analysis of
the variables of the extended health belief model among older
adults at high risk for dementia, the mean score for health beliefs
was 2.70 points out of 5, and the mean score for each subdomain
of health beliefs was 2.70 points for perceived susceptibility, 3.07
points for perceived severity, 3.38 points for perceived benefit,
and 3.38 points for perceived barrier. Regarding previous studies
using the same tool, Choi et al. [20] reported that mean scores
for health beliefs were 2.31 points for perceived susceptibility,
2.63 points for perceived severity, 3.49 points for perceived bene-
fit, and 2.38 points for perceived barrier among older adults liv-
ing in the community. Meanwhile, Seo et al. [21] measured
health beliefs among adults diagnosed with hypertension and di-
abetes (mean age: 61.70 years), and reported that the mean
scores for each subdomain were 2.49 points for perceived suscep-
tibility, 2.62 points for perceived severity, 3.62 points for per-
ceived benefit, and 2.43 points for perceived barrier. The findings
described above suggest that levels of perceived susceptibility
and perceived severity are higher but levels of perceived benefit
and perceived barrier are lower in older adults at high risk for de-
mentia, compared to community-dwelling older adults. In this
study, the mean score for general health motivation was 3.96
points out of 5, which is a similar level to 4.10 points in a study
using the same tool by Choi et al. [20]. These results seem to
show that older adults at high risk for dementia consider it im-
portant to maintain health and have a relatively high level of gen-
eral health motivation to avoid disease states. Cues to action refer
to stimuli that prompt people to perform dementia preventive
behaviors to reduce the risk of dementia, and the mean score for
cues to action was 2.95 points out of S, which was a lower level
compared to 3.27 points in the study by Choi et al. [20], which
measured cues to action among older adults aged 65 years or old-
er by using the same tool. In other words, study results indicate
that there are few intrinsic and extrinsic stimuli that induce older
adults at high risk of dementia to perform dementia preventive
behaviors. A low level of cues to action among older adults at
high risk of dementia in this study may be attributed to the fol-

lowing reasons. First, the mean age of the participants was 78.39
years and people with the education level of elementary school
or lower took up 52.9% of them, so it is thought that many of
them are not likely to get information about dementia through
mass media such as broadcast media or promotional leaflets.
Moreover, it is presumed that since they perceive dementia as a
natural aging process rather than a disease [2,3], even intrinsic
stimuli such as the occurrence of dementia symptoms do not
give rise to motivations for performing dementia preventive be-
haviors. The mean score of self-efficacy among the participants
was 3.49 points out of S (69.8 points out of 100), which is a simi-
lar level to 3.47 points out of S among community-dwelling older
people in a study by Ha [7], although it is difficult to directly
compare study results because the study by Ha [7] used a general
self-efficacy scale [31], not a self-efficacy scale specific to demen-
tia preventive behaviors. The level of self-efficacy among partici-
pants in this study suggests that there is a need to improve self-ef-
ficacy in older adults at high risk for dementia. According to Ban-
dura [29], who proposed the concept of self-efficacy, Self-effica-
cy is defined as an individual's belief that they can exert them-
selves sufficiently to attain designated levels of behaviors, so it
should be measured as confidence for a specific behavior. How-
ever, in previous studies [7,10], since self-efficacy was measured
using not a self-efficacy scale for dementia preventive behaviors
but a scale for general self-efficacy [31], which refers to an indi-
vidual’s belief in his or her ability to perform necessary behaviors
in various areas of achievement situation, self-efficacy for demen-
tia preventive behaviors was not measured in a valid manner.
Therefore, it is necessary to measure self-efficacy for dementia
preventive behaviors by using a valid measure in future research.
In this study, age among general characteristics and self-effica-
cy and cues to action among the variables of the extended health
belief model were identified as significant influencing factors for
dementia preventive behaviors among older adults at high risk
for dementia. Specifically, the degree of dementia preventive be-
haviors was found to be higher in the 75-79 age group and the
> 80 age group than in the 65-69 age group. Among the partici-
pants of this study, people in the 65-69 age group were all older
adults living alone, and the participants aged 75 or older included
older adults living with others as well as those living alone. In this
study, analysis of differences in the level of dementia preventive
behaviors according to the general characteristics of the partici-
pants showed that there was no significant difference in the de-
gree of dementia preventive behaviors according to the presence
or absence of a family member living together. Therefore, a rela-
tively low degree of dementia preventive behaviors in the 65-69
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age group is thought to be not a characteristic of older adults liv-
ing alone but show a difference between age groups. Since no
previous studies on dementia preventive behaviors used the
same selection criteria for participants as those of this study, it is
difficult to directly compare study results, but some prior studies
of older people living alone as a high-risk group for dementia
[11,12] reported that there was no significant difference in the
degree of dementia preventive behaviors according to age. In
view of this inconsistency among studies, it is necessary to exam-
ine the impact of age on dementia preventive behaviors by divid-
ing older adults at high risk for dementia into those living alone
and those living with others in future studies. Among the vari-
ables of the extended health belief model, self-efficacy was found
to have the greatest impact on dementia preventive behaviors
among older adults at high risk for dementia. Previous studies of
older people living in the community [7,10] used a general
self-efficacy scale [31], so it is difficult to make a direction com-
parison of research results, but prior studies have shown that
self-efficacy is a significant influencing factor for dementia pre-
ventive behaviors. Also, the study by Oh [10] reported that
self-efficacy was the variable that had the greatest impact on de-
mentia preventive behaviors, and this finding indirectly supports
the results of this study.

It is thought that since most dementia preventive behaviors are
lifestyle habits, self-efficacy, which is an important factor in the
maintenance of particular behaviors, was shown to have a greater
impact than other factors. Therefore, in order to increase the
practice rate of dementia preventive behaviors among older
adults at high risk for dementia, it is necessary to make an inten-
sive effort to improve self-efficacy, which can be seen as confi-
dence in dementia preventive behaviors. Bandura [29] proposed
that individuals can develop self-efficacy through sources such as
enactive attainment, vicarious experience, and verbal persuasion.
Therefore, in relation to the development of intervention pro-
grams for dementia prevention, an effective strategy for improv-
ing self-efficacy among older adults at high risk for dementia
would be to lead them to set step-by-step goals and perform de-
mentia preventive behaviors so as to increase their attainment
experience, and it can also be a useful strategy to help them gain
vicarious experiences by giving them opportunities to talk about
their experience of performing these dementia preventive behav-
iors in front of other older adults. Additionally, it can also be
helpful to encourage them to practice dementia preventive be-
haviors, and apply the verbal persuasion strategy of giving them
praise and encouragement when they perform dementia preven-
tive behaviors.

Korean Academy of Community Health Nursing

Cues to action were identified as a significant factor affecting
dementia preventive behaviors among the participants. Although
it is difficult to directly compare study findings, a study by Seo et
al. [21] reported that cues to action were identified as an influ-
encing factor for dementia preventive behavior intention among
adults diagnosed with high blood pressure and diabetes. Addi-
tionally, in Werner’s study of people aged 50 years or older in Is-
rael [32], cues to action were found to be an influencing factor
for intention to seek a cognitive status examination. The results
of these two studies indirectly support the findings of this study.
Therefore, in view of the fact that cues to action have been shown
to be a variable that has a direct or indirect effect on health be-
haviors [33], there is a need to increase the level of cues to action
in order to increase dementia preventive behaviors in older adults
at high risk for dementia. In this study, older adults at high risk
for dementia showed a low level of cues to action. Regarding the
strategy for increasing cues to action as a way to increase demen-
tia preventive behaviors among older people at high risk for de-
mentia, this study found that there was a strong positive correla-
tion between cues to action and perceived benefit, so it is pre-
sumed that perceived benefit generates cues to action, which are
motivation for performing dementia preventive behaviors. In ad-
dition, a study of adults aged 40 or older in Turkey by Akyol et al.
[34] reported that a higher level of willingness to know about
one’s risk for developing dementia was associated with a higher
level of cues to action. These findings suggest that it can be an ef-
fective strategy for increasing cues to action if we provide educa-
tion about risk factors for dementia to older adults at high risk of
dementia as a method to lead them to perceive dementia as a dis-
ease rather than an aging process, and actively give them infor-
mation about the scientific bases and positive effects of recom-
mended dementia preventive behaviors, especially focused on
dementia preventive behaviors with a low rate of practice. In ad-
dition, since existing research on the relationship between cues
to action and dementia preventive behaviors is highly insuffi-
cient, there is a need for a replication study.

Among the variables of the extended health belief model, gen-
eral health motivation, perceived susceptibility, and perceived
benefit were significantly correlated with dementia preventive
behaviors, but they were found not to be significant influencing
factors. In this study, general health motivation showed a signifi-
cant positive correlation with dementia preventive behaviors. Al-
though there is difficulty in comparing study results due to the
lack of previous research on the relationship between general
health motivation and dementia preventive behaviors, the results
of this study about general health motivation are indirectly sup-
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ported by the study by Choi et al. [20], which showed that gen-
eral health motivation had a positive correlation with dementia
preventive behavior intention among older adults aged 65 years
or older. Regarding the reason why general health motivation
was not identified as a significant influencing factor for dementia
preventive behaviors, it may be attributed to the fact that al-
though general health motivation was not significantly correlated
with self-efficacy, the relationship between these variables closely
approximated a significant correlation (r=.15, p=.075). In other
words, it is presumed to be due to the relationship between gen-
eral health motivation and self-efficacy that general health moti-
vation had no effect on dementia preventive behaviors when
controlling for self-efficacy. Perceived susceptibility was found to
have a significant negative correlation with dementia preventive
behaviors. This finding is indirectly supported by a study by Park
et al. [35], which reported that a higher level of optimistic bias
about health crisis was associated with a higher level of health be-
havior practice. However, in this study, perceived susceptibility
did not have a significant impact on dementia preventive behav-
iors, and the reason may be attributed to the fact that perceived
susceptibility showed a negative correlation with self-efficacy in
this study. In other words, it is thought to be due to the relation-
ship between these variables that perceived susceptibility did not
have a significant effect on dementia preventive behaviors when
controlling for self-efficacy. Perceived benefit was shown to have
a significant positive correlation with dementia preventive be-
havior. Since there is little prior research on the relationship be-
tween perceived benefit and dementia preventive behavior, it is
difficult to directly compare study findings. However, the results
of this study about perceived benefit are indirectly supported by
a study by Seo et al. [21], which reported that perceived benefit
was significantly correlated with dementia preventive behavior
intention. As to the reason why perceived benefit was not identi-
fied as a significant influencing factor for dementia preventive
behaviors, it is thought to be related to the fact that perceived
benefit showed a positive correlation with cues to action in this
study. In other words, it is presumed that due to the relationship
between these two variables, perceived benefit did not have a sig-
nificant effect on dementia prevention when controlling for cues
to action. In view of the fact that health beliefs such as perceived
susceptibility and perceived benefit represent an individual’s be-
liefs about dementia preventive behavior, study findings suggest
that it is necessary to increase cues to action and improve self-ef-
ficacy for dementia preventive behaviors through intrinsic and
extrinsic stimuli in order to lead older adults to initiate and main-

tain dementia preventive behaviors.

This study attempted to identify factors influencing dementia
preventive behaviors among older adults at high risk for demen-
tia who need to more actively practice dementia preventive be-
haviors than other older adults by applying the extended health
belief model in order to prevent the development of dementia in
high-risk groups. Thus, the results of this study can be utilized as
basic data for developing dementia preventive intervention pro-
grams for older adults at high risk for dementia and for establish-
ing policies for the prevention and management of dementia.
This study has limitations in generalizing the research findings
since the present research was conducted only with a high-risk
group for dementia living in a single region.

Conclusions

This study aimed to identify factors influencing dementia pre-
ventive behaviors in older adults at high risk for dementia by ap-
plying the extended health belief model. In this investigation,
self-efficacy, cues to action, and age were identified as significant
influencing factors for dementia preventive behaviors among
older adults at high risk for dementia. These results suggest that
it is necessary to improve self-efficacy for dementia preventive
behaviors and increase cues to action, which are intrinsic and ex-
trinsic stimuli that trigger dementia preventive behaviors, in or-
der to improve dementia preventive behaviors among older
adults at high risk of dementia.

In future research, a replication study needs to be conducted
with a larger sample from diverse residential areas in size and
characteristics. In addition, since the participants of this study
did not include people with mild cognitive impairment among
the high-risk groups for dementia presented by the Ministry of
Health and Welfare, there is a need to investigate and identify
factors influencing dementia preventive behaviors among older
adults with mild cognitive impairment. Additionally, based on
the results of this study, further research should be conducted for
the development and validation of a nursing intervention pro-
gram to promote dementia preventive behaviors in older adults
at high risk for dementia through evaluation of the effectiveness

of the intervention by its application.
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Current Status and Associated Factors of Emotional Distress
Due to COVID-19 Among People with Physical Disabilities
Living in the Community: Secondary Data Analysis using the
2020 National Survey of Disabled Persons
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Purpose: This study aimed to assess the current situation and factors associated with emotional distress due to COVID-19 among
people with physical disabilities living in the community, using a Social-Ecological Model.

Methods: A secondary data analysis was performed using data from the 2020 National Survey of Disabled Persons. The study partici-
pants were 1,654 participants aged 19 years or older with physical disabilities. For data analysis, complex sample logistic regression
was conducted to identify factors associated with emotional distress due to COVID-19 in people with physical disabilities.

Results: The results showed that 55.7% of people with physical disabilities living in the community experienced emotional distress
due to COVID-19. This emotional distress was influenced by various factors, including intrapersonal factors (activities of daily living,
difficulty in getting information about COVID-19, difficulty in obtaining and using equipment related to COVID-19), interpersonal
factors (satisfaction with the number of friends), and community/policy factor (support related to COVID-19 from national and local
governments).

Conclusion: It is recommended to develop tailored interventions to prevent mental health issues among people with physical disabili-
ties by considering the factors related to their emotional distress in the event of future infectious disease disasters.

Keywords: COVID-19; Disabled persons; Emotions

Introduction government recommended that people follow social distancing
and guidelines for infection prevention and control for COVID-
1. Background 19 to prevent the occurrence and spread of COVID-19 infec-

The outbreak of the novel coronavirus disease-19 (COVID-19)
had spread rapidly across the world since the first cases of COVID-
19 were detected in Wuhan, China in December 2019, and the
World Health Organization (WHO) declared COVID-19 as a
global pandemic, the highest level of infectious diseases in terms
of the rate of spread of a disease, on March 11,2020 [1]. In Ko-
rea, after the first case of COVID-19 was detected in January
2020 (2], a rapid spread of the infectious disease occurred, so the

tions. As a result, people experienced unprecedented social isola-
tion, and this social isolation during the COVID-19 pandemic
had negative social, psychological, and economic impacts. This
disaster situation causes psychological trauma in people nation-
wide, and results in social and economic losses and mental health
problems even after the disaster situation comes to an end. Con-
sequently, there emerged a new word ‘Corona Blue), which means

depression and anxiety due to COVID-19, and more emphasis
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has been placed upon the importance of preventive measures
and interventions for the psychological impact of COVID-19
[1,3].

COVID-19 is a crisis equally experienced by all people, but its
impact may be different depending on each individual’s situation
and environment [3,4]. In particular, the vulnerable health con-
ditions of people with disabilities put them at higher risk for in-
fection, and in the absence of adequate welfare services, they ex-
perience more difficulties in daily life than people without dis-
abilities, which may lead to a serious psychological impact [3,5].
In an early stage of the spread of COVID-19, there were not suf-
ficient preventive measures against COVID-19 for people with
disabilities, but the government strengthened the infection pre-
vention and control system against the spread of COVID-19 af-
ter the occurrence of mass infections in residential facilities for
people with disabilities [6]. Afterwards, the government provid-
ed support services such as emergency personal assistance sup-
port benefits and special benefits for the temporary absence of
guardians not only to people with disabilities living in facilities
but also to people with disabilities living in the community, but
there was a lack of psychological support and services for the
mental health of people with disabilities [6]. Therefore, there is a
need to provide tailored psychological interventions by taking
into account the special needs of people with disabilities in disas-
ter situations such as the COVID-19 pandemic.

Previous studies showed that COVID-19 had a greater impact
on mental health in people with disabilities than those without
disabilities. According to prior studies conducted overseas,
during the COVID-19 period, people with disabilities were
found to have significantly greater amounts of symptoms of de-
pression, anxiety, and loneliness, showed poorer sleep quality
and poorer quality of life, and experienced a higher level of stress
due to COVID-19, compared to those without disabilities [7,8].
In addition, a domestic study reported that after the COVID-19
pandemic, levels of loneliness, anxiety, and depression were 1.9
times higher, respectively, in people with disabilities, compared
to those without disabilities, and there was a greater reduction in
the level of satisfaction with life in people with disabilities (a
44.0% decrease) than those without disabilities (a 34.6% de-
crease) after the COVID-19 pandemic, compared to the pre-
COVID-19 level of satisfaction with life [9]. Furthermore, previ-
ous studies have reported that gender, household income, dis-
ability grade, type of disability, chronic pain, social isolation, neg-
ative financial situations due to COVID-19, concerns about
COVID-19, and increased loneliness were identified as factors
affecting mental health in people with disabilities during the

COVID-19 period, and that the level of depression was found to
increase significantly over time in people with disabilities [3,10-
13]. As described above, a review of domestic and foreign studies
revealed that although many studies have been conducted to
compare the impact of COVID-19 on mental health between
people with disabilities and those without disabilities or to exam-
ine the effects of COVID-19 on mental health in people with
disabilities as a whole, there has not been sufficient research to
analyze the impact of COVID-19 on mental health in popula-
tions with each type of disability [3].

In particular, although people with physical disabilities account
for the largest proportion of those with disabilities living in the
community, there is a lack of research on the emotional impact of
the COVID-19 pandemic on people with physical disabilities
[14]. Persons with physical disabilities refer to people who have
limitations on physical functions due to permanent impairment
in the upper extremities, lower extremities, or body structure. As
of 2020, among 15 types of disabilities, people with physical dis-
abilities take up the largest proportion at 45.1% [15,16]. A previ-
ous study has revealed that elderly people with physical disabili-
ties experience more emotional distress, including greater
amounts of symptoms of depression and anxiety and a higher
level of loneliness, compared to those without physical disabili-
ties [7]. Under the circumstances of the COVID-19 pandemic,
people with physical disabilities are more likely to experience in-
creased levels of social isolation due to decreased access to
healthcare services, changes in lifestyle habits, emotional chang-
es, and reduced levels of physical activity, so it is necessary to
provide adequate emotional support for them [6,14]. Therefore,
in order to prevent the mental health problems of people with
physical disabilities and reduce potential inequalities during di-
saster crises such as the COVID-19 pandemic, research should
be conducted to systematically explore factors affecting mental
health problems due to COVID-19 in such groups at higher risk
for emotional distress in order to elucidate their psychological
vulnerability and thereby contribute to the improvement of relat-
ed policies and development of appropriate interventions.

Since mental health is influenced by various factors as well as
individual factors, it is necessary to comprehensively consider en-
vironmental and social factors in addition to individual factors.
The social-ecological model proposed by Mcleroy et al. [17] is
one of the representative models widely used in the fields of pub-
lic health and health promotion, and presents a theoretical frame-
work that integrates individual and environmental dimensions
that affect individuals’ health status and health behavior [18].
This social-ecological model can be used to assess influencing fac-
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tors for human behavior and explore appropriate interventions in
terms of five types of factors centered on intrapersonal factors: in-
trapersonal, interpersonal, institutional, community, and policy
factors [17-19]. In previous studies, a social-ecological model has
been employed to analyze factors affecting health and health be-
havior among various groups of people, such as people living in
tiny single-room residences (residents of jjokbang villages) [20],
caregivers [ 19], elderly people in rural villages [18], elderly peo-
ple [21], adults [22,23], and people with intellectual and/or de-
velopmental disabilities [24]. Thus, this study aimed to investi-
gate factors associated with emotional distress due to COVID-19
in people with physical disabilities living in the community in
terms of intrapersonal, interpersonal, community, and policy lev-
els by applying a social-ecological model. Through this investiga-
tion, the present study sought to provide an increased under-
standing of the impact of a crisis situation such as COVID-19 on
mental health in people with physical disabilities in the event of
future disaster situations such as COVID-19, and to present re-
search results that can serve as basic data for the development of
nursing intervention programs for mental health prevention and

psychological support.
2. Research Objectives

This study aimed to identify factors affecting emotional distress
due to COVID-19 in people with physical disabilities living in

Intrapersonal Factors

* Degree of disability

+ Subjective Health status

* ADL

* IADL

+ Difficulty in getting information- about COVID-19

* Difficulty in obtaining and using- equipment related
to COVID-19

Interpersonal Factors

+ Satisfaction with family
» Satisfaction with the number-of friends

the community, and the specific objectives are as follows:

1) To identify the current status of socio-ecological factors and
emotional distress due to COVID-19 in people with physi-
cal disabilities living in the community;

2) to explore factors affecting emotional distress due to
COVID-19 in people with physical disabilities living in the

community, based on a social-ecological model.

Methods

1. Study design

This study is a cross-sectional descriptive study using data from
the 2020 National Survey of Disabled Persons conducted by the
Korea Institute for Health and Social Affairs, and the present
study attempted to identify factors influencing emotional distress
due to COVID-19 in people with physical disabilities living in
the community by applying a social-ecological model. The theo-

retical framework of this study is shown in Figure 1.

2. Participants

This study used data from the 2020 National Survey of Disabled
Persons carried out by the Ministry of Health and Welfare
through the Korea Institute for Health and Social Affairs. The
National Survey of Disabled Persons has been conducted among

registered people with disabilities nationwide every three years

Covariates

Gender, Age, Education, Household
income, Residence, Household type

* Leisure
* Discrimination

Community/Policy Factor

* Support related to COVID-19-from national and
local-governments

Figure 1. Research Framework of This Study

Korean Academy of Community Health Nursing

* Emotional distress due to-COVID-19

v




40

Bohye Kim, Ju Young Yoon ® Emotional distress in disabled people

to examine the overall status of persons with disabilities since it
was conducted for the first time in 1980, and the 2020 National
Survey of Disabled Persons was the 11th survey [16]. This data
was collected from a total of 7,025 people through interviews
conducted by paying door-to-door visits to individual partici-
pants, and the survey participants were selected by the stratified
cluster sampling method among registered people with disabili-
ties in 17 cities and provinces in Korea [16]. The participants of
this study were adults with physical disabilities, and a person
with a physical disability refers to a person registered as physical-
ly disabled, a subcategory of the impairment of external physical
functions among the types of disabilities stipulated in the Act on
Welfare of Persons with Disabilities. Among a total of 7,025 peo-
ple who participated in the survey, 1,785 adults with physical dis-
abilities aged 19 or older were selected as the study participants,
and a total of 1,654 people were finally included in the analysis
excluding people with missing data (Figure 2).

2020 National Survey of Disabled Persons
(n=7,025)

Participants excluded for under 19 years of
age (n=338)

A4

Adult participants
(n=6,687)

Participants excluded for not physical
disability (n=4,902)

A4

Adult participants with physical disability
(n=1,785)

Participants excluded due to missing data
(n=131)

A4

Study participants
(n=1,654)

Figure 2. Participants Selection Flowchart

3.Measures

1) Dependent variables

According to WHO, mental health is more than the absence of
mental disorders, such as depression, anxiety, and mental health
conditions, and it is defined as a state of mental well-being that
enables people to cope with stress, realize their abilities, and con-
tribute to their community [25].

In this study, among the questions used in the 2020 Survey on
Persons with Disabilities, the following item was operationally
defined as emotional distress due to COVID-19: “During the re-
cent spread of COVID-19 infections, how much difficulty did
you experience in the following activities of daily living com-
pared to usual? - regarding emotional stability (loneliness, de-
pression, anxiety, stress, etc.)” The participants who answered
that they experienced no difficulty were classified as having no
emotional distress, and those who responded that they experi-
enced somewhat or considerable difficulty were classified as hav-

ing emotional distress.

2) Independent variables

This study posited factors affecting mental health reported in
previous studies [3,7,12,26-28] as independent variables, based
on a social-ecological model. The intrapersonal, interpersonal,
and community/policy factors were defined as follows based on
the survey items of the 2020 National Survey of Persons with
Disabilities.

2-1) Intrapersonal factors

Intrapersonal factors are individual characteristics that affect
mental health in people with disabilities, and the intrapersonal
factors analyzed in this study were as follows: degree of disability,
subjective health status, ADL (Activities of Daily Living), IADL
(Instrumental Activities of Daily Living), difficulty in getting in-
formation related to COVID-19, and difficulty in obtaining and
using equipment related to COVID-19. The degree of disability
was classified as mild when it was assessed as not severe in the as-
sessment of the level of disability or the existing grade of disabili-
ty was 4-6. The degree of disability was classified as severe when
it was assessed as severe or the existing grade of disability was
1-3. Subjective health status was measured using the question
“How do you rate your usual health?”, and it was rated on a
S-point scale ranging from 1 point ( =‘Very good’) to S points
(="Very poor’). Higher scores indicate poorer subjective health
status. ADL was categorized as not needing support (indepen-
dent) when the respondent did not need assistance with any of
the 12 items, and as needing support (dependent) when the re-
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spondent needed assistance with at least one of the 12 items.
IADL was categorized as not needing support (independent)
when the respondent did not need assistance with any of the
eight items, and as needing support (dependent) when the re-
spondent needed assistance with at least one of the eight items.
Difficulty in getting information related to COVID-19 was as-
sessed using the following question: “Have you experienced any
difficulty related to infection prevention during the recent spread
of COVID-19? - regarding the difficulty in getting information
(status of the occurrence of infections, infection prevention and
control guidelines, etc.)” People who answered that they had no
difficulty in getting information were categorized as having no
difficulty, and those who answered that they had some or consid-
erable difficulty were classified as having difficulty. Difficulty in
obtaining and using equipment related to COVID-19 was mea-
sured with the following question: “Have you experienced any
difficulty related to infection prevention during the recent spread
of COVID-19 (since February 2020)? - regarding obtaining and
using infection prevention products related to COVID-19 (such
as the purchase and use of masks and hand sanitizers, etc.).” Peo-
ple who answered that they had difficulty in obtaining and using
equipment related to COVID-19 were classified as having no dif-
ficulty, and those who answered that they had some or consider-

able difficulty were classified as having difficulty.

2-2) Interpersonal factors

Interpersonal factors are related to social networks and social
support systems. In this study, satisfaction with the family rela-
tionship, satisfaction with the number of friends, leisure activi-
ties, and experiences of social discrimination were selected as in-
terpersonal variables. Satisfaction with the family relationship
was rated on a 4-point scale ranging from 1 point (= ‘Very satis-
fied’) to 4 points (= ‘Very dissatisfied’) by using the question
“How satisfied are you with your current life? -regarding the fam-
ily relationship.” This item was reverse-coded, and higher scores
indicate higher levels of satisfaction with the family relationship.
Satisfaction with the number of friends was assessed on a 4-point
scale from 1 point (= ‘Very satisfied’) to 4 point ( = “Very dissat-
isfied’) by using the question “How satisfied are you with your
current life? -regarding the number of friends” This item was re-
verse-coded, and higher scores indicate higher levels of satisfac-
tion with the number of friends. Regarding the presence or ab-
sence of leisure activities, the participants who had participated
in at least one of the 1S5 leisure activities in the past week were
categorized as having leisure activities, and those who had not
participated in any of them were categorized as having no leisure

Korean Academy of Community Health Nursing

activities. The experience of social discrimination was measured
by using the question “Have you ever suffered any of the follow-
ing social discrimination due to your current disability?” with re-
spect to a total of 19 items. People with the experience of dis-
crimination in at least one of the 19 items were classified as hav-
ing the experience of discrimination. People without any experi-
ence of discrimination in all of the 19 items were classified as

having no experience of discrimination.

2-3) Community/Policy factor

Community/policy factors refer to environmental assets and
policies that can support individuals’ behavior and improve indi-
viduals’ health. In this study, support from national and local
governments related to COVID-19 was selected as the commu-
nity/policy factor. Among the survey items, the question “Have
you received any additional support from national and local gov-
ernments during the recent spread of COVID-192” was used to
examine the presence or absence of support from national and
local governments related to COVID-19. In other words, partici-
pants who received support in at least one of the six items were
categorized as receiving support, and those who did not receive
support in any of the six items were categorized as not receiving

support.

3) Covariates

Gender, age, education level, household income, residence, and
household type were set as covariates, based on previous studies
[3,7,12] that identified factors affecting mental health problems
due to COVID-19 in people without disabilities. Gender was di-
vided into male and female, and age was classified into four age
groups: ages below 40 (<39), ages 40-59, ages 60-79, and ages
above 79 (> 80). Education level was classified into elementary
school or lower, middle school, high school, and college or high-
er. Based on the quartiles of average monthly household income,
average monthly household income was divided into four in-
come groups: low (800,000 won or less), lower middle (more
than 800,000 won and less than 1.5 million won), upper middle
(more than 1.5 million won and less than 2.9 million won), and
high (more than 2.9 million won). Residence was classified into
metropolitan cities, small and middle cities, and rural areas, and
household type was categorized into single-person households

and non-single-person households.

4. Statistical analysis
This study conducted an analysis of survey data from a complex
sample design by applying weights from the National Survey of
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Persons with Disabilities to ensure that data of the sample was
representative of the population, and the statistical significance
level was set at less than .0S. In a complex sample analysis, the
standard error bias of estimates may occur when cases are deleted
or selected, so data analysis is performed by generating cluster
variables and using them to specify the parent population [29].
Specifically, statistical analysis was carried out as follows. First, to
analyze the participants’ sociodemographic characteristics, so-
cio-ecological factors, and emotional distress due to COVID-19
by using descriptive statistics, unweighted frequencies were pre-
sented, and percentages, and all other statistical values were ana-
lyzed by applying weights. Second, to compare differences in the
presence or absence of emotional distress due to COVID-19 ac-
cording to the socio-demographic characteristics and socio-eco-
logical factors of the participants, the Rao-Scott x” test, which is a
complex samples cross-tabulation analysis, and the t-test of the
complex samples general linear model were conducted. Third, a
complex samples logistic regression analysis was conducted to
analyze factors affecting emotional distress due to COVID-19 in
the participants. All statistical analyses were conducted using the

analysis methods for complex sample design data of SPSS 23.0.

S. Ethical considerations

This study received an exemption determination from the IRB of
Seoul National University (IRB No. E2308/001-010). The re-
searcher downloaded and used the raw data, questionnaire, and
codebook of the 2020 National Survey of Disabled Persons from
the health and welfare data portal of the Korea Institute for
Health and Social Affairs after applying and receiving approval
for the use of data from the National Survey of Disabled Persons
through application for access to microdata of the above-men-
tioned data portal. The data provided was anonymized using

unique numbers to make personal data unidentifiable.

Results

1. Distributions of sociodemographic characteristics,
socio-ecological factors, and factors affecting emotional
distress due to COVID-19 in participants

With respect to the sociodemographic characteristics of the par-
ticipants, in gender, males (55.8%) took up the larger proportion
of the participants than females. In age, the 60-79 age group
(51.3%) made up the largest proportion of the participants. As
for the average monthly household income, the low income
group with an average monthly household income of < 800,000
won (26.3%) made up the largest proportion, and for residence,

people living in metropolitan cities (37.7%) accounted for the
largest proportion. In terms of intrapersonal factors among the
socio-ecological factors of the participants, 80.5% of the partici-
pants had mild disability. 23.7% of the participants needed sup-
port for ADL or were dependent on others in ADL, and 34.3%
needed support for IADL. 55.1% of the participants had no diffi-
culty in getting information related to COVID-19, and 54.0%
had no difficulty in obtaining and using equipment related to
COVID-19. With respect to interpersonal factors, the average
score for satisfaction with family relationships was 3.08 +0.02
points out of 4, and the average score for satisfaction with the
number of friends was 2.79 +£0.02 points out of 4. As for the
community/ policy factor, 58.8% of the participants received no
support related to COVID-19 from national and local govern-
ments. Lastly, regarding emotional distress due to COVID-19,
55.7% of the participants responded that they experienced emo-
tional distress (Table 1).

2. Differences in emotional distress due to COVID-19
according to the characteristics of participants

A comparative analysis of differences in emotional distress due to
COVID-19 according to the characteristics of participants re-
vealed that there were significant differences in emotional dis-
tress according to all the variables except the degree of disability
(Table 2). With respect to the presence or absence of emotional
distress due to COVID-19 according to intrapersonal factors,
there were statistically significant differences according to subjec-
tive health status (t=6.36, p<.001), ADL(x’=48.27, p<.001),
IADL(x’ = 34.41, p<.001), difficulty in getting information re-
lated to COVID-19 (x*=333.74, p<.001), and difficulty in ob-
taining and using equipment related to COVID-19 (x*=306.54,
p<.001), although the degree of disability was not significantly
associated with emotional distress due to COVID-19. Regarding
the presence or absence of emotional distress due to COVID-19
according to interpersonal factors, there were statistically signifi-
cant differences according to satisfaction with family relation-
ships (t=-7.49, p <.001), satisfaction with the number of friends
(t=-9.85, p<.001), leisure activities (x’=12.19, p<.001), and
experience of social discrimination (x=13.63, p<.001). In the
case of the presence or absence of emotional distress due to
COVID-19 according to the community/policy factor, there was
a statistically significant difference in emotional distress accord-
ing to the presence or absence of support related to COVID-19
from the national and local governments (x* = 10.35, p=.001).
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Table 1. Characteristics of Study Participants (N=1,654)

Variables Categories (Range) n (%) orM=+SE
General characteristics Gender Female 702(44.2)
Male 952(55.8)
Age 19~39 58(4.1)
40~59 474(292)
60~79 888(51.3)
>80 234(154)
Education < Elementary school 635(37.6)
Middle school 328(20.1)
High school 448(27.7)
> College 243(14.6)
Household income Low 426(26.3)
Middle-low 421(23.7)
Middle-high 396(24.7)
High 411(25.4)
Residence Metropolitan cities 726(37.7)
Middle and small cities 441(28.1)
Rural area 487(34.2)
Household type Single 419(25.6)
Not single 1235(74.4)
Intrapersonal factors Degree of disability Mild 1084(80.5)
Severe 570(19.5)
Subjective health status 1-5" 3.45+0.02
ADL Dependent 465(23.7)
Independent 1189(76.3)
IADL Dependent 643(34.3)
Independent 1011(65.7)
Difficulty in getting information about COVID-19 Yes 703(44.9)
No 951(55.1)
Difficulty in obtaining and using equipment relatedto ~ Yes 739(46.0)
COVID-19 No 915(54.0)
Interpersonal factors Satisfaction with family 14 3.08+0.02
Satisfaction with the number of friends 1-4 2.79+0.02
Leisure Yes 1545(93.8)
No 109(6.2)
Discrimination Yes 562(31.1)
No 1092(68.9)
Community/Policy factor Support related to COVID-19 from national and local ~ Yes 673(412)
governments No 981(58.8)
Emotional distress due to COVID-19 Yes 909(55.7)
No 745(44.3)

Unweighted N(weighted %); ADL=Activities of daily living; IADL=Instrumental activities of daily living
*Higher scores indicate worse subjective health status; *Higher scores indicate greater satisfaction.

3. Factors affecting emotional distress due to COVID-19
in participants

Before identifying factors associated with emotional distress due
to COVID-19 in the participants, a test for multicollinearity be-
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tween independent variables was performed. The tolerance value
was found to be greater than 0.1, ranging from 0.272 to 0.954,
and the variance inflation index (VIF) was less than 10, ranging
from 1.048 to 3.677. As a result, it was confirmed that there was
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Table 2. Differences in Emotional Distress due to COVID-19 according to Variables (N=1,654)

Emotional distress due to COVID-19

Rao-Scott

Variables Categories (Range) Yes (n=909) No (n=745) Xz 1t p
n (%) orM=SE n (%) orM=SE
General Gender Female 432(62.0) 270(38.0) 17.29 <.001
characteristics male 477(50.7) 475(49.3)
Age 19~39 30(55.5) 28(44.5) 4.17 .006
40~59 245(52.0) 229(48.0)
60~79 482(54.4) 406(45.6)
>80 152(66.9) 82(33.1)
Education < Elementary school 397(62.7) 238(37.3) 9.80 <.001
Middle school 188(58.8) 140(412)
High school 218(51.0) 230(49.0)
> College 106(42.1) 137(57.9)
Household income Low 279(67.4) 147(32.6) 16.10 <.001
Middle-low 262(60.9) 159(39.1)
Middle-high 195(51.0) 201(49.0)
High 173(432) 238(56.8)
Residence Metropolitan cities 378(52.1) 348(47.9) 3.01 .050
Middle and small cities 266(60.3) 175(39.7)
Rural area 265(55.8) 222(44.2)
Household type Single 269(64.1) 150(35.9) 1327 <.001
Not single 640(52.8) 595(47.2)
Intrapersonal ~ Degree of disability Mild 577(55.0) 507(45.0) 1.88 .170
factors Severe 332(58.7) 238(41.3)
Subjective health status 15 3.57+0.03 3.29+0.03 6.36 <.001
ADL Dependent 320(71.5) 145(28.5) 4827 <.001
Independent 589(50.8) 600(49.2)
IADL Dependent 416(66.3) 227(33.7) 3441 <.001
Independent 493(50.1) 518(49.9)
Difficulty in getting information ~ Yes 584(83.1) 119(16.9) 333.74 <.001
about COVID-19 No 325(334) 626(66.6)
Difficulty in obtainingand using ~ Yes 590(81.0) 149(19.0) 306.54 <.001
equipment related to COVID-19 1, 319(34.1) 596(65.9)
Interpersonal  Satisfaction with family 1-4* 2.97+0.03 3.22+0.02 -7.49 <.001
factors Satisfaction with the number of ~ 1-4° 2.63+0.03 2.99+0.03 9.85 <.001
friends
Leisure Yes 830(54.5) 715(45.5) 12.19 <.001
No 79(73.5) 30(26.5)
Discrimination Yes 344(62.9) 218(37.1) 13.63 <.001
No 565(52.4) 527(47.6)
Community/  Supportrelated to COVID-19 from Yes 420(60.9) 253(39.1) 10.35 .001
policy factor  national and local governments 489(52.0) 492(48.0)
Unweighted N(weighted %); ADL=Activities of daily living; IADL=Instrumental activities of daily living
"Higher scores indicate worse subjective health status; ‘Higher scores indicate greater satisfaction.
no problem of multicollinearity between independent variables. sidering sociodemographic variables (Table 3). First, among so-
Next, a complex samples logistic regression analysis was per- ciodemographic variables, gender and residence showed a statis-
formed by including all socio-ecological factor variables and con- tically significant relationship with emotional distress due to
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Table 3. The Results of Complex Sample Logistic Regression (N=1,654)
Emotional Distress due to COVID-19
Variables Categories
B SE OR 95% CI p
Covariates Gender Male (ref. Female) -0.32 1S 0.73 0.54-0.98 036
Age 19~39 0.69 45 1.99 0.83-4.76 123
40~59 0.38 28 1.46 0.85-2.52 171
60~79(ref. >80) 0.09 22 1.10 0.72-1.68 665
Education < Elementary school 0.21 25 123 0.75-2.02 407
Middle school 0.35 26 142 0.86-2.36 .170
High school (ref. > College) 0.18 22 1.19 0.77-1.84 431
Household income Low 043 22 1.54 0.99-2.39 083
Middle-low 0.38 21 1.46 0.97-2.19 068
Middle-high (ref. high) 0.20 .19 122 0.85-1.77 278
Residence Metropolitan cities 0.15 .16 1.16 0.85-1.59 347
Middle and small cities (ref. rural area) 0.58 17 1.78 1.27-2.50 .001
Household type Single (ref. Not single) -0.04 17 0.96 0.68-1.35 817
Intrapersonal Degree of disability Severe (ref. Mild) -0.24 15 0.79 0.59-1.06 116
factors Subjective health status 1-5" 0.07 .09 1.08 0.90-1.28 426
ADL Dependent (ref. Independent) 0.46 23 1.58 1.01-2.47 047
IADL Dependent (ref. Independent) 0.17 20 1.18 0.80-1.74 394
Difficulty in getting informa- Yes (ref. No) 1.33 23 3.79 2.43-5.89 <.001
tion about COVID-19
Difficulty in obtainingand ~ Yes (ref. No) 1.10 22 3.02 197462  <.001
using equipment related to
COVID-19
Interpersonal Satisfaction with family 14 -0.23 12 0.79 0.63-1.00 054
factors Satisfaction with the number 1-4° -0.44 12 0.64 0.51-0.81 <.001
of friends
Leisure Yes (ref. No) -0.45 27 0.64 0.38-1.08 092
Discrimination Yes (ref. No) 0.23 15 126 0.95-1.68 115
Community/Poli- Support related to Yes (ref. No) 0.38 14 1.47 1.11-1.94 .008
cy factor COVID-19 from national
and local governments
Cox & Snell 31
Nagelkerke R” 41
McFadden 27

CI=Confidence interval; OR=0dds ratio; ref.=Reference group; ADL=Activities of daily living; IADL=Instrumental activities of daily living
"Higher scores indicate worse subjective health status; ‘Higher scores indicate greater satisfaction.

COVID-19. Compared to women with physical disabilities, men
with physical disabilities were found to be 0.73 times less likely
to experience emotional distress due to COVID-19 (95%
CI=0.54-0.98). People with physical disabilities living in small
or middle cities were shown to be 1.78 times more likely to expe-
rience emotional distress due to COVID-19 than those living in
rural areas (95% CI=1.27-2.50). Next, with respect to socio-eco-
logical factors affecting emotional distress due to COVID-19,
first, in the case of intrapersonal factors, ADL, difficulty in getting
information related to COVID-19, and difficulty in obtaining
and using equipment related to COVID-19 were identified as
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factors associated with emotional distress due to COVID-19.
More specifically, people who needed support for ADL were
1.58 times more likely to experience emotional distress due to
COVID-19 than those who did not need support for ADL (95%
CI=1.01-2.47). People who had difficulty getting information
related to COVID-19 were 3.79 times more likely to experience
emotional distress due to COVID-19, compared to those who
had no difficulty (95% CI=2.43-5.89). People who had difficul-
ty obtaining or using related equipment were 3.02 times more
likely to experience emotional distress due to COVID-19, com-
pared to those who had no difficulty (95% CI=1.97-4.62). Sec-
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ond, among interpersonal factors, satisfaction with the number
of friends was identified as a significant influencing factor for
emotional distress due to COVID-19. The higher level of satis-
faction with the number of friends was associated with 0.64
times lower likelihood to experience emotional distress due to
COVID-19 (95% CI=0.51-0.81). Lastly, regarding the commu-
nity/policy factor, the presence or absence of support from na-
tional and local governments related to COVID-19 was found to
affect emotional distress due to COVID-19. People who received
support related to COVID-19 from the national and local gov-
ernments were 1.47 times more likely to experience emotional
distress due to COVID-19 (95% CI=1.11-1.94).

Discussion

This study aimed to examine the current status of socio-ecological
factors selected based on a socio-ecological model and emotional
distress due to COVID-19 in people with physical disabilities liv-
ing in the community by using data from the 2020 National Sur-
vey of Disabled Persons, and also attempted to identify factors af-
fecting emotional distress due to COVID-19 in people with phys-
ical disabilities by using a complex samples logistic regression
analysis. The analysis results of this study showed that 55.7% of
people with physical disabilities living in the community experi-
enced emotional distress due to COVID-19. In other words, more
than half of the participants were found to have experienced more
mental health problems such as loneliness, depression, anxiety,
and stress during the COVID-19 period than usual. Previous do-
mestic and foreign studies have reported negative impacts of
COVID-19 on mental health among people with disabilities
(3,8,12,13,30]. In particular, people with physical disabilities were
shown to have experienced mental health problems such as de-
pression, anxiety, and loneliness during the COVID-19 period
[7,9]. Although these findings of prior studies are in agreement to
the results of this study, the indicator of emotional distress due to
COVID-19 was not specific in this study, so caution is needed in
interpreting the results of this study. In disaster situations such as
COVID-19, people with physical disabilities experience higher
levels of perceived social isolation among because of restrictions
on support for activities of people with physical disabilities due
to concerns about infection as well as the suspension and reduc-
tion of the use of services, and also have financial problems due
to reduced income, and these factors negatively affect mental
health [3,5]. Therefore, it is essential to comprehensively exam-
ine and understand factors affecting mental health in people with
physical disabilities in disaster situations such as the COVID-19

pandemic.

With respect to intrapersonal factors among the social-ecologi-
cal factors, ADL was found to have a significant impact on emo-
tional distress due to COVID-19 in people with physical disabili-
ties. First, it was shown that a greater need for support in ADL
was positively associated with a higher likelihood of emotional
distress among people with physical disabilities. A number of
previous studies [26,28,31] have reported similar findings re-
garding the relationship between the ability to perform ADLs
and mental health problems such as depression. The results of
this study are also consistent with a previous study showing that
a higher level of dependence on others in ADL is associated with
an increased level of depression among people with physical dis-
abilities [31]. People who have a higher level of dependency in
ADL need to receive more help from others, such as family mem-
bers or disability support workers. During the COVID-19 peri-
od, people with disabilities who are highly dependent on others
for ADLs find it difficult to maintain social distancing with oth-
ers, and are at higher risk for infection through contact with oth-
ers, and this situation would affect psychological factors such as
anxiety, fear, and depression in people with disabilities [13].
Therefore, it is necessary to identify people with physical disabil-
ities who need support for ADLs as a high-risk group for mental
health, and to give priority to them when applying psychological
interventions.

In this study, among the intrapersonal factors of people with
physical disabilities, difficulty in getting information related to
COVID-19 and difficulty in obtaining and using equipment relat-
ed to COVID-19 were found to be significant influencing factors
for emotional distress due to COVID-19. This finding is consis-
tent with a previous study showing that obtaining more accurate
information related to COVID-19 is linked to the reduction of
negative impacts of COVID-19 on mental health [32]. A previous
study by the National Rehabilitation Center reported that 15.0%
of people with physical disabilities found it difficult to get infor-
mation related to COVID-19 [9], and this proportion is lower
than the result of this study (44.9%), but this difference may be
attributed to differences in the sample size and research methods.
Regarding the main reasons why people with physical disabilities
have difficulty accessing information, a previous study reported
that the most common reason given by more than half of the re-
spondents (55.6%) was ‘I don’t know the methods) followed by ‘a
lack of guidance through easy-to-understand pictures and videos’
(24.6%) [9]. The results of this study also showed that greater dif-
ficulty in obtaining and using equipment related to COVID-19
was associated with a higher likelihood of experiencing emotional
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distress due to COVID-19. A previous study reported that infec-
tion prevention and control measures such as wearing masks and
using hand sanitizers reduce psychological impacts, depression,
anxiety, and stress [32]. However, since people with physical dis-
abilities have limitations on physical functioning, they experience
more difficulty in complying with general infection prevention
and control guidelines for COVID-19 than people without dis-
abilities [9,33,34]. In disaster situations such as COVID-19, diffi-
culty in accessing information related to infectious diseases as well
as obtaining and using products for infection prevention and con-
trol are likely to be perceived as discrimination against disabled
persons by people with physical disabilities [9,12], and this in-
creases anxiety and fear about disease infections, leading a nega-
tive impact on mental health. Therefore, it is necessary to develop
guidelines for infection prevention and control and information
access and delivery methods by taking into account the character-
istics of people with physical disabilities in order to keep difficul-
ties related to infection prevention and control measures from
negatively affecting mental health in people with physical disabil-
ities, and prevent psychological distress among people with phys-
ical disabilities in the event of future infectious disease disasters.
In this study, regarding interpersonal factors among socio-eco-
logical factors, satisfaction with the number of friends was found
to be negatively correlated with emotional distress due to
COVID-19. In other words, a higher level of satisfaction with the
number of friends was associated with a lower likelihood of expe-
riencing emotional distress due to COVID-19. In this connection,
a previous study mentioned that COVID-19 had a negative im-
pact on social interactions in elderly people with physical disabili-
ties, and that less social interaction was associated with a greater
degree of deterioration of mental health problems such as depres-
sion and loneliness in people with physical disabilities [7]. Satis-
faction with the number of friends is a measure of social support
and indicates satisfaction with social networks, and positive expe-
riences from social support increase psychological well-being in
people with disabilities [35]. During the COVID-19 period, peo-
ple with disabilities are more likely to become socially isolated
due to social distancing, self-quarantine, and disruption of the use
of welfare services, so there arises a need to provide sufficient
emotional support for them [6]. In an infectious disease outbreak
situation such as COVID-19, people without disabilities can
maintain social relationships online through social media, but
people with disabilities may have limitations due to the con-
straints related to their disabilities [3]. Therefore, it is necessary to
provide support through various media to ensure that people with
physical disabilities will not be isolated from social relationships
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and can receive continuous emotional support through the social
support system in an infectious disease disaster situation.

In this study, support related to COVID-19 from national and
local governments was considered as a community/policy factor,
and it was found that people with disabilities who received sup-
port related to COVID-19 from national and local governments
were more likely to have emotional distress due to COVID-19. In
general, support policies such as personal assistance services for
people with disabilities were found to have a positive emotional
impact on people with disabilities [36], and the results of this
study are not consistent with such findings. In this study, the addi-
tional support items related to COVID-19 that people with physi-
cal disabilities received from national and local governments were
found to be mostly products for infection prevention and control
(Table 4). Thus, it seems that there was not sufficient support for
mental health and psychological support, and simply providing
supplies is thought to have no significant effect on mental health.
A previous research reported that providing external support such
as products for infection prevention and control and food to peo-
ple with pre-existing depression prior to the COVID-19 period
was associated with a decrease in the prevalence of anxiety and
depression[37], but it is difficult to compare the findings of the
prior study with the results of this study. This study is a cross-sec-
tional study, and there is a need to conduct a longitudinal research
to investigate the relationship of community-based and poli-
cy-based support services with mental health through in the fu-
ture. The National Center for Disaster and Trauma and mental
health centers of local governments provide counseling and psy-
chological support services for mental health problems due to di-
sasters such as COVID-19, but there are not services available
that reflect the reality and characteristics of people with disabili-
ties [1]. Therefore, there is a need to strengthen psychological
support services for people with physical disabilities, and in par-
ticular, it is necessary to provide tailored psychological support

Table 4. Frequency of Support related to COVID-19 from National and
Local Governments (N=673)

Item n (%)
(1) Emergency care for social welfare facilities and special 20(3.0)
schools

(2) Special benefits for personal assistance services 30 (4.5)
(3) Food and supplies delivery 62(9.2)
(4) Infection protection supplies 642 (954)
(S) Support for online lecture learning aids 22(33)
(6) Others 23 (34)

Unweighted n (unweighted %); Multiple choices available.
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services based on understanding of people with disabilities by
considering measures such as utilization of peer counselors [5].
These efforts are expected to help detect emotional distress early
in people with physical disabilities living in the community in di-
saster situations such as COVID-19 and provide effective support
for them in the community.

This study has the following limitations. First, since this study
was conducted using secondary data to identify influencing fac-
tors for emotional distress due to COVID-19, variables included
in the analysis were not sufficient to measure various aspects of
socio-ecological factors. In particular, this study had included
only one variable related to community and policy factors in the
analysis due to the limitation of data available, and there was
some difficulty in interpreting variables such as satisfaction with
the number of friends, which is an interpersonal factor. There-
fore, in a follow-up research, it is necessary to conduct more
comprehensive research by considering socio-ecological vari-
ables using valid tools. Additionally, since this study analyzed
cross-sectional data, it had limitations in explaining causal rela-
tionships between variables. Moreover, because this study was
conducted not with the entire population of people with physical
disabilities but with a group of people with physical disabilities,
there are limitations in generalizing and applying the results of
this study to all people with physical disabilities. However, this
study analyzed the current status and associated factors of emo-
tional distress due to COVID-19 in people with physical disabili-
ties living in the community for the first time in Korea by using a
nationwide survey data by complex sample analysis methods. As
a result, this research demonstrated that there is a need to devel-
op an intervention program for providing psychological support
in infectious disease disaster situations such as COVID-19. The
results of this study showed that in the event of an infectious dis-
ease outbreak disaster in the future, it is necessary to give priority
to people with physical disabilities who need support for ADLs
when applying psychological interventions in order to prevent
their psychological distress, and there is also a need for support
services to provide appropriate information and help to use in-
fection prevention control products. In addition, it is necessary
to expand the provision of tailored psychological support ser-
vices for people with physical disabilities instead of providing
only some supplies and to strengthen the social support system

to prevent their social isolation.

Conclusions

This study investigated socio-ecological factors and emotional

distress due to COVID-19 in people with physical disabilities by
using data from the 2020 National Survey of Disabled Persons,
and attempted to identify factors associated with emotional dis-
tress due to COVID-19 by a complex samples logistic regression
analysis. The analysis results of this study showed that more than
half of adults with physical disabilities living in the community
experienced emotional distress due to COVID-19. Factors asso-
ciated with emotional distress due to COVID-19 were found to
be gender and residence among sociodemographic factors, ADL,
difficulty in getting information related to COVID-19, and diffi-
culty in obtaining and using equipment related to COVID-19
among interpersonal factors, satisfaction with the number of
friends as an interpersonal factor, and support from the national
and local governments related to COVID-19 as a community/
policy factor. Therefore, in order to provide adequate support for
the mental health of people with physical disabilities in the event
of future disaster situations due to the outbreak of infectious dis-
eases such as COVID-19, it is necessary to pay more attention to
people with physical disabilities living in the community with
these characteristics, and identify mental health risk groups for
early prevention and management. Additionally, it is required to
improve support policies and systems for the promotion of men-
tal health at the national and community levels by taking into
consideration the characteristics of each type of disability.
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Purpose: Many studies exist on factors associated with depressive symptoms in urban and rural older adults; however, studies using a
longitudinal design are scarce. This study aimed to determine whether there is a difference in the prevalence of depressive symptoms
and their associated risk factors over time between urban and rural areas using a longitudinal sample of Korean older adults.

Methods: Data from the Korean Longitudinal Study of Aging (2006-2020) of older adult participants =65 years without depressive
symptoms were analyzed. A generalized estimating equation model was employed for repeated measures analysis.

Results: As the time of living in the area increased, the prevalence risk of depressive symptoms in older adults increased in urban areas
compared to rural areas in adjusted Model 2. In urban areas, less social contact with neighbors was significantly associated with a high-
er risk of depressive symptoms. In rural areas, occasional social contact with children was significantly associated with a lower risk of
depressive symptoms. The prevalence of depressive symptoms was associated with five components of successful aging with some vari-
ations observed based on urban and rural residential areas.

Conclusions: Our findings suggest that understanding the longitudinal impact of residence on depressive symptoms provides valuable
insights into the relationship between urban/rural areas and depressive symptoms. This study highlights the need for nursing interven-
tion efforts aimed at promoting successful aging and increasing social contact with children or neighbors.

Keywords: Depression; Healthy aging; Aged; Residence; Urban/rural

Introduction

Depression in old age is a common mental disorder that affects
health-related quality of life [ 1,2]. Due to rapid population aging,
the prevalence of depressive symptoms among the older popula-
tion is continuously increasing. Globally, approximately 5.7% of
adults aged > 60 years suffer from depression [3]. Moreover, 10-
15% of older adults have clinically significant depressive symp-
toms [1]. The prevalence of depressive symptoms in older adults

in Korea is estimated to be 13.5% in those aged > 65 years and

24.0% in those > 85 years [4]. Depression among older adults
increases the risk of physical health problems, suicide, and mor-
tality, and reduces cognitive functioning [5,6]; therefore, it has
been widely recognized as a public health priority.

Depression in old age is primarily influenced by the features of
neighborhoods or residential environments where older people
live rather than individual-level characteristics [6-8]. In particu-
lar, because the place of residence varies greatly by socioeconom-
ic status, urban/rural residential areas could be important con-

tributors to health disparities [9]. Although the differences in the
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physical health of older adults between urban and rural areas
have been studied extensively, relatively little attention has been
paid to the differences in their mental health [6].

Previous studies have reported that urban and rural residential
areas have different effects (positive or negative) on mental
health aspects, such as depression and depressive symptoms
[9,10]. A systematic review and meta-analysis study [6] found
that depression prevalence was significantly higher among urban
residents than among the rural ones in developed countries,
whereas in developing countries, including China and Myanmar,
depression prevalence was higher in most rural areas than in ur-
ban areas [6,11,12]. Previous studies in Korea have also reported
a higher prevalence of depressive symptoms in urban older peo-
ple [13] and a higher prevalence of depressive symptoms in rural
areas [14-16]. In some studies, the prevalence of depressive
symptoms in older adults was not significantly different between
urban and rural areas [17,18]. The regional differences can be at-
tributed to the fact that rural population generally have a relative-
ly lower socioeconomic status and more limited access to health-
care resources, as well as social, and environmental resources,
compared to the urban one [11,16]. Due to their differences in
characteristics, it is necessary to distinguish between urban and
rural areas when investigating the variations in depressive symp-
toms for effective nursing interventions.

Most of previous research has examined the association be-
tween residential areas and such symptoms in older adults using
cross-sectional designs; thus, the findings have been limited in
identifying consistent associations [6,11,12]. Therefore, it is of
great necessity to study whether there are regional differences in
the evolution of depressive symptoms using longitudinal data.

Recently, among the (individual) factors related to depressive
symptoms in older adults, successful aging (SA) and social rela-
tionships have attracted attention as possible intervention factors.
SA has become a crucial concept for describing the quality of ag-
ing and is a multidimensional concept encompassing physiologi-
cal, social, and psychological health domains [19]. Prior studies
have reported a relationship between SA and depression [20-22]
and in a Korean study, unsuccessful aging predicted a higher risk
of depressive symptoms [23]. Lack of or insufficient social con-
tact with neighbors or children is related to depressive symptoms
[24,25], and there are differences in access to essential social sup-
port resources between urban and rural areas. Although these
studies provide important information on the predictors of de-
pressive symptoms, studies using a longitudinal design are scarce.

Therefore, this study aimed to identify whether there is a dif-
ference in the urban/rural prevalence and risk factors of depres-

sive symptoms over time using a longitudinal sample of Korean
older adults. The findings provide evidence for the need of ap-
propriate community-based nursing interventions to prevent de-
pression in older adults living in residential areas with different

characteristics.

Methods

1. Study Design and Participants

This was a secondary data analysis study using longitudinal
data. Data were derived from the first to the eighth wave of the
Korean Longitudinal Study of Aging (KLoSA) from 2006-2020,
which is an ongoing, large-scale longitudinal study by the Korea
Labor Institute that uses multistage stratified probability sam-
pling of Korean residents aged > 45 years. Nationally representa-
tive panel data were collected [26].

This study included a sample of adults aged > 65 years. In the
baseline data from 2006, 10,254 individuals were surveyed. We
excluded those with missing data (n=1,262) and participants
below 65 years of age (n=5,584). Among the 3,408 respondents,
617 were excluded because of depressive symptoms (n=461) or
changes in residence (n=156). Our final baseline sample com-
prised 2,791 participants. To confirm the effect of residence over
time, those who moved between urban and rural residential areas
were excluded during the survey period. Figure 1 presents the

flowchart of the participants and the selection process.

10,254 subjects at baseline year 2006

1,262 excluded: depressive symptoms not
measured or missing values

Excluded 5,584 subjects <65 years

Excluded 461 subjects with depressive
symptoms at baseline year 2006

Excluded 156 subjects with changes in
residential area from 1st wave (2006) to
8th wave (2020)

Finally, 2,791 subjects at baseline year 2006

Figure 1. Flowchart of the study participants at baseline year
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2. Measurements

Depressive symptoms

Depressive symptoms were assessed using the Korean version of
the Center for Epidemiologic Studies Depression Scale (CES-D
10). The CES-D 10 comprises 10 items listed in the original 20-
item version with scores ranging from 0-10, where higher scores
indicate more severe depressive symptoms [27,28]. We used a
recommended cutoff score of four points for older adults to indi-
cate depressive symptoms at baseline, which is considered suffi-
cient to diagnose clinically relevant depression in older adults
[28,29]. Depressive symptoms were classified into two catego-
ries (1 =yes, 0= no, meaning present and, respectively absent).

Residential areas

Urban and rural areas were identified according to the adminis-
trative divisions of South Korea. Urban areas were defined as
metropolitan cities and small and medium cities with “dong”
(neighborhood) unit districts, while rural areas were defined as
provinces made up of “eup” (township) and “myeon” (town) unit

districts.

Social contact

Social contact was measured by the frequency of meetings with
own children and neighbors. Social contact with children was
categorized as “frequently meets at least one child,” “frequently
meets all the children,” “occasionally meets all the children,” or
“rarely meets all the children.” Social contact with neighbors was
categorized as “meets with neighbors more than once a week” or

“meets with neighbors less than once a week”

Successful aging

The following five components were used to assess SA: 1) ab-
sence of chronic disease, 2) no disability, 3) high cognitive func-
tion, 4) active social engagement, and S) satisfaction with life
[30,31]. The first component refers to chronic diseases that are
the primary causes of death in Korea (cancer, heart disease,
chronic lung disease, diabetes mellitus, and cerebrovascular dis-
ease), with a total count ranging between 0-S. Based on respon-
dents’ self-reports of previously diagnosed diseases, SA was de-
fined as the absence of all these five diseases [32]. Disability was
evaluated by reference to activities of daily living (ADL) and in-
strumental activities of daily living (IADL) [23,32]. Successful
agers included respondents without difficulties in ADL and with
no more than one disability in IADL. Cognitive function was
evaluated using the Korean version of the Mini-Mental State Ex-
amination (MMSE-K). The MMSE-K scores range between

Korean Academy of Community Health Nursing

0-30, and respondents with a score of >24 were classified as
achieving SA [23,32]. Active social engagement was assessed by
participation in social activities, including religious, leisure/
sports, alumni, volunteering, and political and nongovernmental
organizations [23,32]. Successful agers had to participate in at
least one of these activities. Satisfaction with life was measured as
satisfaction with health, economic status, marital status, relation-
ships with children, and general satisfaction in later life on a scale
0f0-100 [32].

Respondents with a mean score of >60 were classified as
achieving SA [33]. Overall, participants who satisfied all five
conditions were classified under SA.

Control variables

Control variables included sex, age (65-74, 75-84, or > 85 years),
marital status (married or unmarried), education level (elemen-
tary or lower, middle school, high school, college, or higher),
household income level (low, low-middle, middle-high, high),
medical insurance type (national, medical aid), economic activi-
ty (active or inactive), health behaviors, vision (good or poor),
and hearing ability (good or poor). Health behaviors included
smoking (current/past/never), alcohol consumption (yes/no),
physical activity (yes/no), regular diet (yes/no), and body mass
index (BMI), which was calculated using a person’s height and
weight, and accordingly, participants were categorized as under-
weight (< 18.5 g/m”), normal weight (18.5-25 g/m”), or obese
(>25 g/m”). Relevant physical activity was considered at least
once a week and was assessed with response options of “yes” and

« »

no.

3. Statistical analysis

Baseline differences between the characteristics of the respon-
dents by residential area (urban or rural) were determined using
a chi-square test. Bight waves (2006-2020) were used for the
analysis and repeated measurements were performed for each in-
dividual up to seven times. We determined the prevalence of de-
pressive symptoms by residence from 2008 to 2020. Considering
the longitudinal nature of our data, a generalized estimating
equation (GEE) model was employed for repeated-measures
analysis, and a lag function was applied to determine whether de-
pressive symptoms were present or absent in the previous and
following years.

Using GEE logistic regression, we examined the combined ef-
fects of changes in time and other covariates on depressive symp-
toms. In Model 1 (unadjusted), independent and other variables
were not included, and the prevalence of depressive symptoms
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according to residence and time change was identified. In Model
2, the adjusted effect was identified by adding SA, social contact
with children and neighbors, and the control variables to Model
2. The effects of residential area and time on depressive symp-
toms were identified using an interaction term. In Model 2, the
effects of time change, residential area, and time change X r esi-
dential area on the prevalence of depressive symptoms were ana-
lyzed after controlling for the control variables. A subgroup anal-
ysis (rural versus urban) was performed to identify differences in
factors related to depressive symptoms by residential area. All
statistical analyses were performed using SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA), and a p-value <0.0S was consid-
ered statistically significant.

4. Ethical statement

The original data are publicly available free of charge from the
KLoSA website, published by the Korea Employment Informa-
tion Service. This study used a deidentified secondary dataset.
Therefore, it was exempted from review by Institutional Review
Board of Cheongju University (No. 1040621-202202-HR-
E001).

Results

1. Baseline characteristics of the study population by urban
and rural areas

Table 1 presents the descriptive statistics and differences in the
distribution of the study variables by urban and rural areas at
baseline. A total of 2,791 older adults without depressive symp-
toms were included (urban= 1,961, rural = 830). Of the partici-
pants, 46.43% were men and 53.57% were women. The percent-
age of participants aged 65-74 was 67.97%. Approximately
68.94% of all participants had an education level below elemen-
tary school, 42.06% had a high household income, and 80.08%
were economically inactive. There were significant differences
between urban and rural areas in all variables except for sex, age,

medical insurance type, hearing, and vision.

2. Changes in the prevalence of depressive symptoms
according to survey periods

Figure 2 shows the differences in the prevalence of depressive
symptoms between urban and rural areas from the second
(2008) to the eighth wave (2020). In 2008, the prevalence of de-
pressive symptoms was higher in rural areas (17.10%) than in the
urban ones (15.64%). Over the following decade, there have
been some shifts in prevalence rates. In urban areas, the preva-

lence of depressive symptoms increased from 17.16% in 2010 to
19.30% in 2020. Contrastingly, the prevalence of depressive
symptoms in rural areas decreased from 18.19% in 2010 to
10.89% in 2020 (Appendix Table 1).

3. Urban-rural differences in the prevalence risk of
depressive symptoms over time

Table 2 and Figure 3 show the effects of residential area on the
prevalence of depressive symptoms over time in Model 1 (unad-
justed) and Model 2 (adjusted) using a GEE analysis. Consider-
ing only the residential area, the risk of depressive symptoms was
significantly lower in urban areas compared to rurality in Model
1 (OR=0.64, 95% CI:0.48-0.85) and Model 2 (OR =0.60, 95%
CI:0.44-0.82). Models 1 and 2 showed a significant interaction
effect on the risk of depressive symptoms between the survey pe-
riod and residential area. As the duration of living in an area in-
creased, the prevalence risk in older adults rose in urban areas
compared to the rural ones in Model 1 (OR=1.17,95% CI:1.11-
1.23) and Model 2 (OR=1.19, 95% CI:1.12-1.26). Model 2 in-
cluded additional control variables related to depressive symp-
toms. Despite this adjustment, the significant interaction effect
between time and residential area on the risk of depressive symp-
toms persisted. Figure 3 displays the interaction effect between
the survey period and residential area in Model 1 (unadjusted
Model 1A) and Model 2 (adjusted Model 2B).

4. Factors related to the prevalence of depressive symptoms
by urban and rural areas

Table 3 presents the urban/rural differences in the associations
between the prevalence of depressive symptoms and two factors:
SA and social contact. In urban areas, having meetings with
neighbors less than once a week (OR =1.33,95% CI: 1.15-1.54)
was significantly associated with a higher risk of depressive symp-
toms. Contrastingly, in rural areas, occasional meetings with all
children (OR=0.69, 95% CI:0.52-0.92) was significantly associ-
ated with a lower risk of depressive symptoms. Regarding the five
components of SA, in urban areas, older individuals who had one
or more chronic diseases were found to have a higher likelihood
of experiencing depressive symptoms (OR=1.37,95% CI:1.17-
1.59) compared to those who had no such diseases. Contrasting-
ly, no association was found between the presence of chronic dis-
eases and risk of depressive symptoms in rural areas. In all areas,
older people who had a limitation of daily activity (urban
OR=1.94, 95% CI:1.66-2.26; rural OR =2.48, 95% CI:1.94-
3.18), a cognitive dysfunction (urban OR=1.66, 95% CI:1.42-
1.94; rural OR=1.80, 95% CI:1.36-2.38), and low life satisfac-
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Table 1. Baseline Characteristics of the Participants

. . Total (N=2,791) Urban (n=1,961) Rural (n=_830)
Variables Categories p
n (%)
Sex Men 1296 (46.43) 906 (46.20) 390 (46.99) 703
‘Women 1495 (53.57) 1055 (53.80) 440 (53.01)
Age (years) 65-74 1897 (67.97) 1349 (68.79) 548 (66.02) 164
75-84 776 (27.80) 537(27.38) 239 (28.80)
>85 118 (423) 75 (3.82) 43 (5.18)
Education Elementary school or less 1924 (68.94) 1234 (62.93) 690 (83.13) <.001
Middle school 306 (10.96) 251 (12.80) 55(6.63)
High school 388 (13.90) 319(1627) 69 (8.31)
College or more 173 (6.20) 157 (8.01) 16 (1.93)
Marital status Married 1914 (68.58) 1318 (67.21) 596 (71.81) 017
Unmarried 877 (31.42) 643 (32.79) 234(28.19)
Household income High 1174 (42.06) 823 (41.97) 351 (42.29) <.001
High-middle 413 (14.80) 259 (13.21) 154 (18.55)
Middle-low 659 (23.61) 436 (22.23) 223 (26.87)
Low 545 (19.53) 443 (22.59) 102 (12.29)
Medical insurance type National health insurance 2723 (97.56) 1913 (97.55) 810 (97.59) 952
Medical aid 68 (2.44) 48 (2.45) 20 (2.41)
Economic activity Active 556 (19.92) 271(13.82) 285 (34.34) <.001
Inactive 2235 (80.08) 1690 (86.18) 545 (65.66)
Smoking Never 2000 (71.66) 1424 (72.62) 576 (69.40) 023
Past 354 (12.68) 254 (12.95) 100 (12.05)
Current 437 (15.66) 283 (14.43) 154 (18.55)
Physical activity Yes 955 (34.22) 824 (42.02) 131 (15.78) <.001
No 1836 (65.78) 1137 (57.98) 699 (84.22)
Alcohol consumption Yes 829 (29.70) 555(28.30) 274 (33.01) 013
No 1962 (70.30) 1406 (71.70) 556 (66.99)
Regular diet Yes 2610 (93.51) 1818 (92.71) 792 (95.42) .008
No 181 (6.49) 143 (7.29) 38(4.58)
BMI Under weight 177 (6.34) 108 (5.51) 69 (8.31) .005
Normal 2614 (93.66) 1853 (94.49) 761 (91.69)
Overweight 0(0.00) 0(0.00) 0(0.00)
Hearing ability Poor 1290 (46.22) 907 (46.25) 383 (46.14) 716
Good 1501 (53.78) 1054 (53.75) 447 (53.86)
Vision/eyesight Poor 2222 (79.61) 1557 (79.40) 665 (80.12) 959
Good 569 (20.39) 404 (20.60) 165 (19.88)
Social contact with children Frequently meets at least one child 1200 (43.00) 876 (44.67) 324 (39.04) <.001
Frequently meets all children 109 (3.91) 94 (4.79) 15(1.81)
Occasionally meets all children 853 (30.56) 571(29.12) 282 (33.98)
Rarely meets all children 629 (22.54) 420 (21.42) 209 (25.18)
Social contact with neighbors < 1/week 891 (31.92) 700 (35.70) 191 (23.01) <.001
> 1/week 1900 (68.08) 1261 (64.30) 639 (76.99)
Components of SA
Absence of chronic disease Number of chronic diseases
0 2153 (77.14) 1482(75.57) 671 (80.84) 002
>1 638 (22.86) 479 (24.43) 159 (19.16)
No disability Sum of ADL and IADL 042
0-1 2366 (84.77) 1680 (85.67) 686 (82.65)
22 425 (1523) 281 (1433) 144 (17.35)
High cognitive function MMSEK >24 1660 (59.48) 1231 (62.77) 429 (51.69) <.001
MMSE-K <24 1131 (40.52) 730(37.23) 401 (48.31)
Active social engagement Number of participations in activities 007
>1 1790 (64.13) 1289 (65.73) 501 (60.36)
0 1001 (35.87) 672 (34.27) 329 (39.64)
Satisfaction with one’s life Scores of life satisfaction 009
260 1545 (55.36) 1054 (53.75) 491 (59.16)
<60 1246 (44.64) 907 (46.25) 339 (40.84)

BMI=body mass index; ADL=activities of daily living; IADL=instrumental ADL; MMSE-K=Mini Mental State Examination; SA=Successful Aging
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tion (urban OR =2.80, 95% CI:2.37-3.31; rural OR=1.91, 95%
Cl:1.43-2.54) were found to be significantly associated with a
higher risk of depressive symptoms compared to those who
achieved each component of SA. There were no significant ur-
ban/rural differences in the association between the prevalence

of depressive symptoms and active social engagement.

Discussion

This study investigated urban and rural differences in depressive
symptoms over time and identified factors associated with the
prevalence of depressive symptoms among older adults using
data from the KLoSA (2006-2020). Our primary finding was

that residential areas affect this prevalence over time after adjust-
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ing for control variables, and that there were differences between
urban and rural areas. Since the baseline with no depressive
symptoms at the first follow-up survey in 2008, the prevalence of
depressive symptoms in rural older adults was higher than in the
urban ones. However, as the duration of residence increased, the
trend reversed, and older adults in urban areas showed an in-
creased risk of depressive symptoms compared with those in ru-
ral areas.

While previous cross-sectional studies among Koreans or oth-
er Asian populations have reported no urban/rural differences in
depressive symptoms [13,14] or were higher in rural areas
[11,12,16], our longitudinal study revealed significant such dif-
ferences, with higher rates in urban areas. Our finding is aligned
with previous research results indicating that depressive symp-
toms are higher in urban than in rural residences in developed
countries [6]. This suggests that longitudinal data may provide a
better understanding of the impact of residency on depressive
symptoms over time. Longitudinal studies may be valuable for
gaining further insights into the mechanisms through which vari-
ous neighborhood characteristics influence the differences in de-
pressive symptoms between urban and rural residents, especially
among older adults.

Furthermore, our findings suggest that the place of residence
or neighborhood can influence depressive symptoms in older
adults [9,10,34]. Previous studies have reported that prolonged
exposure to urban environments may have a negative impact on
depression in older populations, whereas rural environments
may have protective factors or provide a supportive social con-
text that mitigates mental health risks in older adults [6,35]. A
Chinese longitudinal study that investigated differences in neigh-
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Figure 3. Effect plot of residential area on depressive symptoms (unadjusted Model 1A). Effect plot of residential area in depressive

symptoms (adjusted Model 2B)
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Table 2. Effects of Residential Area on Prevalence of Depressive Symptoms: GEE Model
. Model 1 Model 2
Variables
OR 95% CIL p OR 95% CIL p

Time (wave) 2-8 wave 0.93 0.88-0.97 .002 0.81 0.77-0.86 <.001

Residential area Urban 0.64 0.48-0.85 .002 0.60 0.44-0.82 .001
Rural 1.00 1.00

Time X Residential area Urban 117 1.11-0.23 <.001 119 1.12-1.27 <.001
Rural 1.00 1.00

Sex Men 1.09 0.88-1.35 430
‘Women 1.00

Age (years) >8S 0.69 0.45-1.03 068
75-84 1.02 0.87-1.20 793
65-74 1.00

Education attainment > Elementary 1.13 0.79-1.62 .506
Middle school 1.03 0.69-1.52 .898
High school 128 0.87-1.89 208
College or higher 1.00

Marital status Married 093 0.78-1.11 440
Unmarried 1.00

Household income High 1.32 1.09-1.61 004
High-middle 1:29 1.01-1.64 042
Middle-low 1.07 0.85-1.34 572
Low 1.00

Medical insurance type National health insurance 0.87 0.61-1.22 414
Medical aid 1.00

Economic activity Inactive 1.47 1.20-1.80 <.001
Active 1.00

Smoking Never 1.02 0.78-1.34 875
Past 1.14 0.90-1.45 286
Current 1.00

Alcohol consumption No 147 121-1.78 <.001
Yes 1.00

Physical activity No 122 1.06-1.39 005
Yes 1.00

Regular diet No 1.67 1.41-1.99 <.001
Yes 1.00

BMI Underweight 1.31 1.07-1.59 .009
Normal weight 1.00

Hearing ability Poor 1.06 0.94-1.20 319
Good 1.00

Vision Poor 1.30 1.07-1.58 .007
Good 1.00

Social contact with children Frequently meets at least one child 1.07 0.93-1.24 334
Frequently meets all children 1.06 0.80-1.41 672
Occasionally meets all children 0.98 0.86-1.12 768
Rarely meets all children 1.00

Social contact with neighbors <1/week 1.29 1.15-1.45 <.001
> 1/week 1.00

Presence of chronic diseases Number of chronic diseases > 1 1.36 1.20-1.55 <.001
Number of chronic diseases = 0 1.00

Disability Sum of ADL and IADL > 2 2.06 1.82-2.33 <.001
Sum of ADL and JADL=0-1 1.00

High cognitive function MMSEK <24 1.78 1.57-2.02 <.001
MMSE-K 224 1.00

Active social engagement Participations in activities = 0 1.18 1.05-1.33 007
Participations in activities > 1 1.00

Satisfaction with own life <60 240 2.11-2.72 <.001
> 60 1.00

GEE=generalized estimating equation; BMI=body mass index.
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Table 3. Factors Related to Depressive Symptoms by Urban and Rural Areas

Depressive symptoms (CES-D10> 4)

Variables Categories Urban Rural
OR 95% CI p OR 95% CI P

Sex ‘Women 1.16 0.90-1.49 247 0.83 0.59-1.16 281
Men 1.00 1.00

Age (years) >85 0.68 0.43-1.07 .099 0.70 0.36-1.35 288
75-84 1.10 0.92-1.32 318 0.98 0.75-1.28 .882
65-74 1.00 1.00

Education attainment Elementary school or lower 0.99 0.67-1.44 942 112 0.40-3.14 .822
Middle school 0.89 0.59-1.35 .593 141 0.46-4.29 .544
High school 121 0.81-1.79 358 1.57 0.52-4.71 423
College or higher 1.00 1.00

Marital status Married 0.89 0.74-1.08 246 091 0.66-1.25 552
Unmarried 1.00 1.00

Household income High 1.25 1.01-1.54 041 121 0.85-1.70 287
High-middle 1.38 1.05-1.81 021 1.01 0.66-1.55 949
Middle-low 121 0.94-1.55 132 0.62 0.42-091 016
Low 1.00 1.00

Medical insurance type National health insurance 0.87 0.61-1.25 463 0.97 0.54-1.74 918
Medical aid 1.00 1.00

Economic activity Inactive 1.49 1.09-2.03 013 121 0.89-1.65 225
Active 1.00 1.00 .

Smoking Never 0.94 0.69-1.28 698 137 0.87-2.17 174
Past 1.09 0.82-1.45 571 1.37 0.84-2.24 2203
Current 1.00 1.00 .

Alcohol consumption No 144 1.14-1.81 .002 148 1.01-2.16 042
Yes 1.00 1.00 .

Physical activity No 128 1.09-1.51 .003 1.01 0.72-1.42 938
Yes 1.00 1.00

Regular diet No 1.59 1.28-1.98 <.001 0.94 0.60-1.49 792
Yes 1.00 1.00 .

BMI Underweight 1.33 1.02-1.72 .032 128 0.89-1.84 184
Normal weight 1.00 1.00 .

Hearing ability Poor 1.05 0.90-1.23 545 1.03 0.79-1.34 .829
Good 1.00 1.00 .

Vision/eyesight Poor 113 0.89-145 314 LI 1.25-3.61 005
Good 1.00 1.00 .

Social contact with children Frequently meets at least one child 1.09 0.91-1.30 .379 0.90 0.67-1.20 453
Frequently meets all children 1.06 0.75-1.48 755 1.05 0.54-2.06 .881
Occasionally meets all children 1.08 0.91-1.29 374 0.69 0.52-0.92 011
Rarely meets all children 1.00 1.00

Social contact with neighbors < 1/week 1.33 1.15-1.54 <.001 091 0.69-1.19 483
> 1/week 1.00 1.00

Presence of chronic disease >1 1.37 1.17-1.59 <.001 126 0.98-1.62 070
0 1.00 1.00

Disability 22 1.94 1.66-2.26 <.001 248 1.94-3.18 <.001
0-1 1.00 1.00

High cognitive function <24 1.66 1.42-1.94 <.001 1.80 1.36-2.38 <.001
>24 1.00 1.00

Active social engagement 0 118 0.98-1.34 082 1.03 0.81-1.31 .803
>1 1.00 1.00

Satisfaction with own life <60 2.80 2.37-3.31 <.001 191 143-2.54 <.001
>60 1.00 1.00

BMI=body mass index.
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borhood stressors associated with depressive symptoms among
older adults in rural and urban settings found that, for the former,
neighborhood stressors were primarily linked to the physical en-
vironment, while among the latter, these were associated with
the social environment [36]. As such, depressive symptoms in
older adults may be particularly influenced by the social environ-
ment in their living area [ 10,37]. However, there are currently no
measurements of residential environmental variables in Korea's
aging panel data, preventing the analysis of residential character-
istics that may affect depressive symptoms. In Korea, studies on
neighborhood effects have been relatively scarce compared to
those on various individual level causes of depression [7,16,34].
Therefore, future research in this area is warranted.

In this study, the prevalence of depressive symptoms is associ-
ated with SA and social contact in both urban and rural areas.
SA has become essential for describing the quality of aging and
promoting health in older adults [38]. Here, a low risk of de-
pressive symptoms in older adults was associated with all five
SA components, which supports previous findings [22,23].
Some subdomains of SA and the risk of depressive symptoms
differed slightly between urban and rural older adults. Those
with one or more chronic diseases living in urban areas had a
higher risk than their rural counterparts. Meanwhile, in urban
areas, the likelihood (OR=2.80) of low life satisfaction was
higher than in rural areas, where the OR for the presence of dis-
ability was 2.48, which was relatively higher than in urban areas.
These findings imply that, unlike in urban-dwelling older adults,
the presence or absence of a daily living disability has a greater
effect on the prevalence of depressive symptoms in rural older
adults than the number of chronic diseases. Depressive symp-
toms are common among older people with chronic diseases,
cognitive impairment, or disabilities [1,39]. The mental health
of older adults can be improved through nursing interventions
that enhance the key components of SA tailored to the charac-
teristics of urban and rural residential areas.

Less social contact with neighbors was associated with a higher
risk of depressive symptoms in urban areas, whereas in the rural
ones, occasional social contact with all children was associated
with a lower risk of developing depressive symptoms. This find-
ing is consistent with the results of previous studies showing dif-
ferences in crucial social support resources between urban and
rural areas [ 15,24,25]. In a systematic review of research on older
adults living in Asian communities, those with a good overall de-
gree of social support—including living with their families, hav-
ing a wide social network, and having more contact with family
and friends—were = more likely to have fewer depressive symp-
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toms [24]. Family support has a greater influence on depression
among community-dwelling older adults in Asian than in West-
ern populations. This indicates that family institutions should be
incorporated into programs and interventions designed to ad-
dress depression in the Asian context [24]. Encouraging rural
older adults to form social support networks with their children
and urban older adults with their neighbors may help prevent de-
pressive symptoms among those living in the community.

One limitation of this study is that it did not explore the poten-
tial mechanisms accounting for changes and differences in rural/
urban depressive symptoms due to the use of KLoSA data.
Cross-sectional studies have found significant associations be-
tween the physical and social environments of a community and
depression or depressive symptoms. In future research, incorpo-
rating environmental data into the study design can help investi-
gate the longitudinal social and physical environments that con-
tribute to rural/urban mental health disparities. Another limita-
tion is related to the follow-up period, which extended from 2008
to 2020 after the 2006 baseline. Unfortunately, we were unable to
analyze the urban and rural older adults who were excluded from
the survey due to death during this time frame. This exclusion

could have potentially introduced selection bias.

Conclusions

This study utilized a longitudinal sample of Korean older adults
to identify changes in the prevalence of depressive symptoms
between urban and rural residential areas over time. Unlike pre-
vious cross-sectional studies, our findings reveal that the urban
prevalence increased over time compared to the rural one, high-
lighting the influence of residential areas. Furthermore, our
study confirmed that this prevalence is associated with compo-
nents of SA and social contact with neighbors or children, with
some variations observed based on pertaining to urban or rural
residential areas.

These findings not only offer valuable insights into the rela-
tionship between residential areas and depressive symptoms but
also highlight the necessity of nursing approaches that consider
the characteristics of the living environments for reducing health
disparities between regions. It highlights the need to accordingly
tailor nursing interventions to ensure SA as well as social support

from children and neighbors to prevent depression.
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Appendix Table 1. Changes of Prevalence of Depressive Symptoms over the Survey Years

Survey

Year N No Yes No Yes No Yes
2008 2403 2016 (83.90) 387(16.10) 1381 (84.36) 256 (15.64) 635(82.90) 131(17.10)
2010 2172 1792 82.50) 380 (17.50) 1221 (82.84) 253 (17.16) 571(81.81) 127 (18.19)
2012 1963 1651 (84.11) 312(15.89) 1108 (83.06) 226 (16.94) 543 (86.33) 86 (13.67)
2014 1778 1477 (83.07) 301 (16.93) 989 (82.07) 216 (17.93) 488 (85.17) 85 (14.83)
2016 1563 1313 (84.01) 250 (15.99) 848 (80.53) 205 (19.47) 465 (91.18) 45(8.82)
2018 1361 1126 (82.73) 235(17.27) 744 (80.69) 178 (19.31) 382 (87.02) 57 (12.98)
2020 1125 938 (83.38) 187 (16.62) 619 (80.70) 148 (19.30) 319 (89.11) 39 (10.89)
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Purpose: This study aimed to identify the influencing factors for work engagement of COVID-19 response workers in public health

centers based on the JD-R model.

Methods: The participants were 119 civil servants and professionals of 20 public health centers with at least 6 months of work experi-
ence and have experience of COVID-19 response tasks in cities, districts and counties. The collected data were analyzed by descriptive
statistics, t-test, ANOVA, Pearson’s correlation coefficient and multiple regression using IBM SPSS 27.0.

Results: The factors influencing work engagement were age, career development opportunity, and person-job fit. The explanatory pow-

er of these variables was 61%.

Conclusion: In order to enhance the work engagement of public health center workers in responding to future infectious disease out-
breaks, it is necessary to develop various strategies such as assigning job roles that aligned with individual characteristics, providing ca-
reer growth opportunities even during infectious disease outbreaks, and designing tasks by taking into account age.

Keywords: Work Engagement; Public Health Practice; COVID-19; Occupational Stress; Burnout

Introduction

1. Background

As the coronavirus disease (COVID-19) spread rapidly around
the world in 2020, each community in Korea focused on infec-
tion control in response to COVID-19 centered on public health
centers for responding to COVID-19 infections simultaneously
occurring and spreading across the country on a large-scale [1].
During the COVID-19, public health centers completely sus-
pended or partially adjusted most health services, including vari-
ous health promotion programs such as chronic disease manage-
ment programs, screenings, tests, and focused on responding to
the spread of COVID-19. In Korea, public health centers played a

pivotal role in infection prevention and control against COVID-
19 that rapidly spread to communities, and the dedication and
passion of COVID-19 response workers at public health centers
served as the main impetus for Korea’ effective responses to
COVID-19 [2].

Work engagement enables individuals to perform their job du-
ties with enthusiastic attitude and to willingly take on even chal-
lenging tasks [3]. Persons with a high level of work engagement
occupy themselves with their duties sufficiently energetically de-
spite the job stress and work engagement enables them to im-
merse themselves in their tasks and carry them out completely
[4]. In a previous study on work engagement among public
health workers during the COVID-19, it was found that a high
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level of work engagement not only has a positive impact on indi-
viduals’ growth and development, but it can also improve organi-
zational performance [5]. In light of these findings, to effectively
respond to future outbreaks of new and re-emerging infectious
diseases, there is a need to examine work engagement among the
COVID-19 response workers of public health centers in Korea.

Theories on nursing practice perform the roles of explaining,
exploring, and predicting phenomena in nursing, so it is neces-
sary to use an appropriate theoretical framework to effectively
explore factors influencing work engagement among the
COVID-19 response workers of public health centers. The Job
Demands-Resources model (JD-R model) is well known as a
theory that proposes job demands and job resources explain or-
ganizational performance through strain and motivation [6].
The JD-R model includes dual processes: the job demands pro-
cess, which is the energy depletion process, and the job resources
process, which is the motivational process [6]. According to a
previous study, job demands such as job stress increase burnout
and consequently reduce work engagement, while job resources
such as resilience and career development opportunities generate
motivation and have a positive effect on work engagement [6].

COVID-19 response workers at public health centers had to
struggle with overwhelming workloads in a situation where they
were not sufficiently prepared to prevent the spread of an emerg-
ing infectious disease, endured poor working conditions due to a
severe shortage of workers, and were not guaranteed regular
work hours or holidays during a very long period. A number of
studies reported that the continuous heavy workloads of health-
care workers during the COVID-19 in their burnout, posing a
major threat to their jobs and health [7]. Meanwhile, few studies
have been conducted on the effects of a high level of job stress
and burnout on work engagement among COVID-19 response
workers of public health centers in Korea, so there is a need to
examine the relationship between the factors.

According to the JD-R model, job resources such as resilience
and career development opportunities increase motivation and
thereby improve work engagement even in situations involving
excessive job demands [6]. Career development opportunities
are defined as members’ perception of various learning and de-
velopment opportunities provided by the organization. It has
been reported that members who have a greater degree of career
development opportunities through the performance of job du-
ties or tasks in the organization show a higher level of work en-
gagement because they perceive that they are able to continuous-
ly develop their capabilities and grow professionally through the
capability development process [8]. Such findings suggest there

Korean Academy of Community Health Nursing

is a need to analyze whether resilience and career development
opportunities had a positive impact on COVID-19 response
workers even in unpredictable and various situations such as the
COVID-19 situation.

In recent years, there has been growing interest in the impact
of person-job fit on organizational performance. Person-job fit
refers to the degree to which an individual’s responsibilities and
tasks required by his or her specific job position match his or her
interests and capabilities [9]. In several previous studies, per-
son-job fit has been shown to be positively associated with indi-
viduals’ job satisfaction, work engagement, and organizational
immersion, and a study of public health center nurses also found
that person-job fit has a positive effect on work engagement [10].
However, few studies have so far been conducted on the relation-
ship between person-job fit and work engagement among health-
care workers in the COVID-19, so it is necessary to investigate
the relationship between the two factors.

The WHO has announced its prediction that recurrent epi-
demic outbreaks caused by new infectious diseases such as
COVID-19 may occur at any time in the future, as currently ob-
served in the COVID-19 [11]. In this situation, it is important to
systematically support healthcare workers so that they can en-
gage in their work with enthusiasm even in infectious disease
outbreak by identifying factors influencing work engagement
among the workers of public health centers, the frontline organi-
zations responding to the outbreaks of emerging and re-emerg-
ing infectious diseases. Therefore, this study aimed to identify
explore factors affecting work engagement. To provide basic data
for establishing effective policy in the event of an emerging infec-
tious disease outbreak crisis in the future.

2. Conceptual framework

According to the JD-R model, job demands have been shown to
increase strain and thereby reduce motivation, and job resources
have been found to have a positive effect on motivation [6].
Based on the JD-R model, this study defined job demands as job
stress, strain as burnout, job resources as resilience and career de-
velopment opportunities, and motivation as work engagement.
In addition, based on a previous research [ 10] reporting that per-
son-job fit has a positive effect on work engagement, this study
also posited the relationship to examine how person-job fit af-

fects work engagement.
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Methods

1. Study design
This study is a descriptive survey research to identify factors af-
fecting work engagement among civil servants and professionals

working at public health centers during the COVID-19.

2. Participants

The target population of this study was civil servants and profes-
sionals working at public health centers in 20 areas including cit-
ies, counties, and districts in G Province. The inclusion criteria
were as follows: 1) person with minimum 6 months of working
experience at a public health center; 2) person with working expe-
rience of as a COVID-19 response worker during the period from
January 2020 to June 2022. Part-time workers and medical staff
were excluded from the study because their work characteristics
were different from those of public health centers.

The sample size of this study was calculated using G*power
3.1.9.7 by applying a significance level (a) of .05, a medium effect
size of .15, a power (1-B) of .80, 10 predictor variables, and the
statistical technique of regression analysis. As a result, the mini-
mum sample size was calculated to be 118 people, but considering
the dropout rate of 10%, a total of 130 copies were distributed. All
the 130 copies were collected, and a total of 119 copies were used

in the final analysis, excluding 11 copies with insincere responses.

3. Measures

The general characteristics of the participants were examined us-
ing a total of 6 items about gender, age, marital status, location of
the public health center, work period, and position. In addition,
the participants’ work-related characteristics about COVID-19
response tasks were examined using a total of 7 items about ex-
perience of abrupt task, time of notification about abrupt task,
satisfaction with compensation related to COVID-19, satisfac-
tion with work assignment related to COVID-19, satisfaction
with the working support system related to COVID-19, satisfac-
tion with the current job, and requirements to prepare for a fu-

ture infectious disease disaster.

1) Job stress

Job stress was measured using the Korean Occupational Scale
Short Form (KOSS-SF) developed by Jang et al. [12], which is a
tool for assessing occupational stress among workers in Korea.
The instrument was used excluding some items. In particular,
this study did not use four items on workplace culture among the
sub-domains because they were suitable for the COVID-19. In

addition, two items on job insecurity were also excluded because
they were not related to the characteristics of civil servants work-
ing at public health centers. The instrument used consists of a to-
tal of 18 items in the following five subdomains: job demands (4
items), insufficient job control (4 items), interpersonal conflict (3
items), organizational system (items), and lack of reward (3
items). Each item is rated on a 4-point Likert scale ranging from
1 point ( =‘Strongly disagree’) to 4 points (= ‘Strongly agree’).
Higher scores indicate higher levels of job stress. As for the reli-
ability of the tool, the value of Cronbach’s a was .92 for the origi-
nal tool, and it was calculated as .86 in this study.

2) Burnout

Burnout was measured using a Korean adapted version of the
Burnout Measure Short Version (BMS) developed by Mal-
ach-Pine [13], and the Korean version used was developed by
Cho [14]. This scale consists of a total of 10 items in the follow-
ing three subdomains: physical exhaustion (3 items), emotional
exhaustion (3 items), and mental exhaustion (4 items). Each
item is rated on a 7-point Likert scale ranging from 1 point
(="Never’) to 7 points (=‘Always’), and higher scores indicate
higher levels of burnout. Regarding the reliability of the tool, the
value of Cronbach’s a was reported as .86 for the original tool and
as.89in Cho [ 14], and it was calculated as .93 in this study.

3) Resilience

Resilience was assessed using a Korean version of the resilience
scale from the Psychological Capital Questionnaire (PCQ) de-
veloped by Luthans et al. [15]. The resilience scale used was the
Korean version presented on the website of Mind Garden
(https://www.mindgarden.com), and it was used after receiving
approval for use from Mind Garden. The tool contains 6 items in
total, each item is rated on a 6-point Likert scale ranging from 1
point ( = ‘Strongly disagree’) to 6 points ( = ‘Strongly agree’), and
higher scores indicate higher levels of resilience. The value of
Cronbach’s a was reported as .87 for the original tool, and it was
calculated as .92 in this study.

4) Career development opportunities

Career development opportunities were measured using a Kore-
an version of the scale for career development opportunity in-
cluded in the Questionnaire on the Experience and Evaluation of
Work (QEEW 2.0) developed by Van Veldhoven [16]. The Ko-
rean version used in this study was presented by Im [17], who
developed it by translating and adapting the original scale. This
assessment tool contains 6 questions in total. Each item is rated
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on a S-point Likert scale ranging from 0 points ( = ‘Strongly dis-
agree’) to 4 points ( =‘Strongly agree’), and a higher score indi-
cates a greater degree of career development opportunities. The
value of Cronbach’s a was reported as .87 for the original tool and
as .87 in Im [17], and it was calculated as .83 in this study.

S) Person-job fit

Person-job fit was measured using the six-item tool developed by
Yang [18]. This tool is designed to measure the degree of match
between an individual” abilities, aptitude, and values and the de-
mands and rewards of a specific job. Each item is rated on a
S-point Likert scale ranging from 1 point ( = ‘Strongly disagree’)
to S points ( = ‘Strongly agree’), and higher scores indicates high-
er levels of person-job fit. The value of Cronbach’s « was reported
as .98 in Yang [ 18] and calculated as .93 in this study.

6) Work engagement

Work engagement was assessed using a Korean version of the
Utrecht Work Engagement Scale (UWES) developed by
Schaufeli & Bakker [19], and the Korean version of the UWES
was developed by Yi et al. [20]. This scale contains a total of 17
items in the following three subdomains: vigor (6 items), dedica-
tion (S items), and absorption (6 items). Each item is rated on a
S-point Likert scale from 1 point ( =‘Never’) to S point ( =Al-
ways’), and higher scores indicate higher levels of work engage-
ment. The value of Cronbach’s a was reported as .98 for the origi-
nal scale and as .86~.87 in Yi et al. [20], and it was calculated as
.93 in this study.

4. Data collection

After receiving approval from the IRB of Gyeongsang National
University (IRB No.: GIRB-A22-Y-0075), data was collected
from the participants of the job training for civil servants and pro-
fessionals of the integrated health promotion program of G Prov-
ince in July 2022. The researcher gave the participants explana-
tions about the purpose and methods of the study, confidentiality
of personal information, voluntary consent to participate in the
study, and participants’ right to refuse to participate. A question-
naire survey was conducted only with people who understood the
purpose and content of the study and gave written informed con-
sent to participate in the study after receiving sufficient explana-
tions about the study. It took approximately 10 to 15 minutes to
complete the questionnaire, and the completed questionnaires
were collected after the respondents put them in sealed envelopes.
The participants who completed the survey were given a small
gift as a token of appreciation for their participation.
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S. Statistical analysis

The statistical analysis of the collected data was conducted using
IBM SPSS/WIN Ver. 27.0 as follows. First, the general and
work-related characteristics of the participants were analyzed by
using the frequency, percentage, mean, and standard deviation.
Second, the frequency, percentage, mean, and standard deviation
were calculated to analyze the levels of job stress, burnout, resil-
ience, career development opportunities, person-job fit, and
work engagement. Third, the t-test and ANOVA were used to in-
vestigate differences in work engagement according to general
and work-related characteristics, and the post-hoc test was con-
ducted using Schefté test to determine the significance of differ-
ences between groups. Fourth, Pearson’s correlation coefficient
was used to examine the correlations between job stress, burn-
out, resilience, career development opportunities, person-job fit,
and work engagement. Fifth, multiple regression analysis was

performed to identify factors affecting work engagement.

Results

1. General characteristics and characteristics related to
COVID-19 response tasks

The participants were mostly married women with a mean age of
44.8 years. Locations of public health centers that were workplac-
es, the proportion of city/district areas was similar to that of
county areas. The average period of working was 9.98 +£8.53
years and 53.8% was nurses as job position, 49.6% of the partici-
pants had experience of handling an abrupt task, and 33.8% re-
ceived notification about abrupt tasks on the day of task assign-
ment or the day before. 77.3% responded that they were dissatis-
fied or very dissatisfied with compensation for COVID-19 re-
sponse tasks. As to work assignment related to COVID-19,
63.1% responded that they were dissatisfied or very dissatisfied.
Regarding the working support system, 62.2% were dissatisfied
or very dissatisfied. As for satisfaction with the current job, 81.5%
were moderately satisfied or very satisfied. Requirements to pre-
pare for future disasters, 57.1% responded that sufficient reward
is needed, 53.8% answered that employment of flexible work-
force is required, and 47.9% expressed the view that it is neces-

sary to create an organizational support system (Table 1).

2. Degrees of job stress, burnout, resilience, career
development opportunity, person-job fit, and work
engagement

Among the participants of this study, the mean score for job
stress was 2.46+0.30 points, the mean score for burnout was
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Table 1. General Characteristics and Experience related to COVID-19
Response Work (N=119)

Characteristics Categories n (%) orM*SD
Gender Male 10(84)
Female 109 (91.6)
Age (yr) <30 34(28.6)
40~49 41 (34.5)
<50 44(37.0)
44.8£9.04
Marital status Married 97 (81.5)
Single 22(18.5)
Location of public health City, District 64(53.8)
center County 55(46.2)
Work period(yr) 0.5~5 35(294)
>5 84(70.6)
9.98£8.53
Position Nurse 64(53.8)
Non-nurse 55(46.2)
Experiences of abrupt task Yes 59 (49.6)
No 60 (50.4)
Time of notification about 0~1 day ago 20(33.8)
abrupt task (n=59) A few days ago 39 (66.2)
Requirements to prepare for  Sufficient reward 68(57.1)
future disasters’ Employment of flexible 64(53.8)
workforce
Construction of organiza- 57(47.9)
tional support system
Sufficient cooperation 41 (34.5)
Education of disaster 36 (30.3)
preparedness
Flexible working system 35(294)
Proper budget 15 (12.6)
Satisfaction with compensation Very dissatisfied 37(31.1)
related to COVID-19 Dissatisfied 55(46.2)
Moderate 27 (22.7)
Satisfied 0(0.0)
Very satisfied 0(0.0)
Satisfaction with work Very dissatisfied 19 (16.0)
assignment related to Dissatisfied 56 (47.1)
COVID-19 Moderate 43 (36.4)
Satisfied 1(0.5)
Very satisfied 0(0.0)
Satisfaction with working Very dissatisfied 20(16.8)
support system related to Dissatisfied 54 (45.4)
COMIIE) Moderate 42(353)
Satisfied 3(2.5)
Very satisfied 0(0.0)
Satisfaction with currentjob ~ Very dissatisfied 3(2.5)
Dissatisfied 17 (4.3)
Moderate 67(56.3)
Satisfied 30(25.2)
Very satisfied 2(1.7)

"Multiple choice.

3.24+1.12 points, the mean score for resilience was 4.35+0.71
points, the mean score for career development opportunities was
1.88+£0.67 points, the mean score for person-job fit was
3.36£0.70 points, and the mean score for work engagement was
3.24£0.62 points (Table 2).

3. Differences in work engagement according to the
general characteristics and work-related characteristics
regarding COVID-19 response tasks

Among the general characteristics and work-related characteris-
tics regarding COVID-19 response tasks of the participants, age
(F=35.4S, p=.002), marital status (t=2.94, p=.004), location of
the public health center (t=2.12, p=.036), and satisfaction with
work assignment related to COVID-19 (F=35.33, p=.006) had a
significant effect on work engagement (Table 3). As a result of
post-hoc analysis, the level of work engagement was higher in the
40-49 age group and the > 50 age group than the < 30 age group,
and the married group showed a higher level of work engage-
ment than the unmarried group. Also, the level of work engage-
ment was higher in the group working at public health centers in
a city or district than the group working at public health centers
in counties. Additionally, the level of work engagement was high-
er in the group satisfied with work assignment related to
COVID-19 than the group dissatisfied with it.

4. Correlations between job stress, burnout, resilience,
career development opportunities, person-job fit, and work
engagement

Work engagement was negatively correlated with job stress (r=-
40, p<.001) and burnout (r=-.38, p<.001), but it was positive-
ly correlated with resilience (r=.52, p<.001), career develop-
ment opportunity (r=.48, p<.001), and person-job fit (r=.74,
p<.001) (Table 4).

S. Factors affecting work engagement among the
participants

In the multiple regression analysis, age, among the general char-
acteristics, marital status, workplace, and satisfaction with work
division, which were found to have a significant effect on work
engagement, were converted into dummy variables and included
as control variables. After controlling for these variables, multiple
regression analysis was conducted job stress, burnout, resilience,
career development opportunities, and person-job fit, which
showed a significant correlation with work engagement. To
check the basic assumptions of the regression model, the test for
multicollinearity between independent variables was performed.
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Table 2. Degrees of Job stress, Burnout, Resilience, Career Development Opportunity; Person-Job Fit, Work Engagement (N=119)

JD-R model concept Variables Categories Range Mean + SD
Job demands Job stress Job demand 1~4 2.65£0.56
Insufficient job control 2474031

Interpersonal conflict 227+0.58

Organizational system 2.40£0.50

Lack of reward 249£0.53

Total 2.46+0.30

Strain Burnout Physical exhaustion 1=7 3.80£122
Emotional exhaustion 293+1.32

Mental exhaustion 3.06+1.20

Total 324+1.12

Job resources Resilience 1~6 4.35£0.71
Career development opportunity 0~4 1.88+0.67

Person-job fit 1~5 3.36+0.70

Motivation ‘Work engagement Vigor 1=§ 3.25+0.67
Dedication 342+0.72

Absortion 3.10+0.68

Total 3.24+0.62

The tolerance values were all greater than 0.1, ranging from .398
to .675, and the Variance Inflation Factor (VIF) values were less
than 10, ranging 1.416 to 2.473, indicating that there was no mul-
ticollinearity problem. The Durbin-Watson statistic was 1.70,
which is close to 2, so it was confirmed that there was no auto-
correlation in the residuals. The results of regression analysis
showed that the regression model was statistically significant
(F=17.83, p<.001). Among the control variables, age was iden-
tified as an influencing factor for work engagement among the
participants. Among the independent variables, the factor that
had the greatest impact on work engagement was personal-job fit
(B=0.49, p<.001), followed by career development opportuni-
ties (B=0.16, p=.035). These variables explained 61% of the to-
tal variance (Table ).

Discussion

Based on the JD-R model and previous studies, this study aimed
to investigate the relationships between job stress, burnout, resil-
ience, career development opportunities, person-job fit, and
work engagement, and identify factors affecting work engage-
ment among healthcare workers at public health centers during
the COVID-19. It is expected to contribute to the response to fu-
ture emerging infectious disease outbreaks. In this study, 49.6%
of the participants had the experience of unexpected abrupt tasks
due to COVID-19 response tasks, and regarding the time of re-
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ceiving notification about such abrupt tasks, 33.8% were notified
on the day of task assignment or the day before, and 66.2% were
informed a few days ago. During the COVID-19 period, public
health centers were required to handle heavy job demands due to
asudden surge in workloads due to frequently changing infection
control policies and urgently issued emergency orders [21]. It
has been shown that unexpected abrupt tasks cause job stress
due to its unpredictable nature and low control over one’s work,
and consequently, they greatly interfere with work as well as
household and social activities, resulting in depression and de-
creased quality of life among workers [22]. Therefore, there is a
need to consider appropriate strategies against abrupt tasks and
their negative impact. In this study, the proportion of people dis-
satisfied with work assignment related to COVID-19 was 63.1%,
and the proportion of people dissatisfied with the working sup-
port system was 62.2%. These results may be attributed to the
fact that infection control measures taken in response to
COVID-19 resulted in workload surges for the workers of public
health centers, COVID-19 response tasks were not properly di-
vided but concentrated in particular job positions [21], and the
support system was also insufficient, leading to increased confu-
sion. Therefore, it is necessary to prepare systems for appropri-
ately responding to infectious disease outbreaks, such as ade-
quate staffing for essential areas and an infectious disease re-
sponse system, and these strategies require close cooperation
with related government agencies.
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Table 3. Differences in Work Engagement according to General Characteristics, Job Characteristics Experience related to COVID-19 (N=119)

o ) Work engagement
Characteristics Categories
Mean+ SD t/F (p)
Gender Male 291+091 2.65 (.082)
Female 3.27+0.58
"Age (yr) <30 2.90+0.60 10.51 (<.001)
40~49" 325+0.61 a<b
>50° 3.49£0.50
Marital status Married 3.32+£0.32 2.94(.004)
Single 291+0.55
Location of public health center City, District 3.34+.0.64 2.12(.036)
County 3.11£0.57
Work period(yr) 0.5~ 297+0.64 0.53 (.464)
>S 3.35+0.57
Position Nurse 3.27+0.65 0.85(.358)
None-nurse 3.20+0.57
Experiences of abrupt task Yes 3.13+£0.61 -1.97 (.052)
No 3.35+0.60
Time of notification about abrupt task  0~1 day ago 2.82+0.70 3.48 (.067)
(n=59) A few days ago 327+052
Satisfaction with compensation related  Very dissatisfied 3.32£0.75 0.46 (.631)
to COVID-19 Dissatisfied 321+056
Neutral & Satisfied 320+0.62
'Satisfaction with work assignment Very dissatisfied" 2.83+0.83 5.33 (.006)
related to COVID-19 Dissatisfied” 328+0.53 a<b
Neutral & Satisfied” 334£0.52
Satisfaction with working support Very dissatisfied 3.09+0.97 1.18 (.311)
system related to COVID-19 Dissatisfied 323+0.52
Neutral & Satisfied 3.33+0.52
Satisfaction with Current job Very dissatisfied 2.55+1.14 2.49 (.086)
Dissatisfied 3.13+0.80
Neutral & Satisfied 3.28+0.62
Scheffé test

Table 4. Correlation among Job stress, Burnout, Resilience, Career Development Opportunity, Person-Job Fit and Work Engagement (N=119)

Variables 1 2 3 4 S 6 7 8 9
r(p)

1.Job stress 1

2. Physical exhaustion 29 (.001) 1

3. Emotional exhaustion 31(<.001) .73(<.001) 1

4. Mental exhaustion 39(<.001) .62(<.001) .81(<.001) 1

5. Burnout 37(<.001) .85(<.001) .94(<.001) .91(<.001) 1

6. Resilience -28(<.001) -32(<.001) -46(<.001) -43(<.001) -45(<.001) 1

7. Career development opportunity -.36 (<.001) -22(.016) -25(.006) -30(.001) -29(.001) .31(.001) 1

8. Person-job fit -39(<.001) -28(.002) -33(<.001) -45(<.001) -40(<.001) .52(<.001) .48 (<.001) 1

9. Work engagement -40 (<.001) -33(<.001) -31(.001) -38(<.001) -38(<.001) .52(<.001) 48(<.001) .74(<.001) 1
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Table 5. Factors influencing of Work Engagement (N=119)

Variables B SE B t P
Age (ref. = over 50)

<30 -0.29 0.11 -0.22 -2.50 .014

40~49 -0.19 0.08 -0.15 -2.28 024
Marital status (ref. = single) 0.01 0.13 0.01 0.02 .893
Location of public health center (ref. = city) -0.02 0.07 -0.02 -0.40 .583
Satisfaction with work assignment related to COVID-19

(ref. very dissatisfied )

Dissatisfied 0.17 0.1 0.14 1.96 .108

Neutral & satisfied 0.18 0.11 0.15 1.80 .108
Job stress -0.16 0.14 -0.08 -1.11 .588
Burnout -0.01 0.04 -0.01 0.13 983
Resilience 0.12 0.07 0.13 1.81 .073
Career development opportunities 0.16 0.06 0.16 2.19 035
Person-job fit 043 0.07 0.49 6.03 <.001
AdiR® 61
1§ 65
E(p) 17.83 (<.001)

The mean score for work engagement was found to be 3.24
points (range: 1to7 points). There are no previous studies to in-
vestigate work engagement among the workers of public health
centers, work engagement in this study was slightly higher, com-
pared to 3.06-3.17 points reported in previous studies of hospital
nurses [23]. The results of this study seem to show that
COVID-19 response workers at public health centers showed a
relatively higher level of work engagement through personal sac-
rifice and passion with a sense of mission to prevent the spread of
COVID-19 infections to the local communities in the context of
the COVID-19 as a national disaster [2,21]. It is thought that fol-
low-up research is needed to determine whether a high level of
work engagement among public health center workers can be at-
tributed to the special situation of COVID-19.

The mean score for job stress was 2.46 points (range: 1 to 4
points), which is a similar level to 2.47 points in a previous study
among clinical nurses during the COVID-19 [24]. Among the
sub-domains of job stress, job demands had the highest mean
score at 2.6S points. In this regard, a previous study reported that
response workers experienced a severe shortage of workforce
due to the spread of COVID-19 and various changes related to
COVID-19 [21], and unexpected abrupt tasks due to insufficient
staffing levels as a result of the frequently changing COVID-19
situation are also presumed to have contributed to increased job
stress. The mean score of burnout was found to be at a risk level
with a mean score of 3.24 (range: 1 to 7 points). Since the first
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confirmed case of COVID-19 in Korea was detected in January
2020, Korea suffered five times of COVID-19 pandemics and
many healthcare workers showed a high level of burnout as a re-
sult of emotional exhaustion and chronic fatigue [24-26]. Among
the sub-domains of burnout, physical exhaustion showed the
highest mean score of 3.80 points, and it is thought that the par-
ticipants showed a serious level of physical exhaustion due to
heavy workloads and insufficient rest. The negative consequenc-
es of job stress and burnout have been found to have a negative
impact not only on the individual but also on organizational per-
formance [27], so there is a need to pay attention to and improve
job stress and burnout among healthcare workers of public
health centers.

The mean score for resilience was 4.35 points (range: 1 to 6
points). This score is higher than 3.76 points among clinical nurs-
es during COVID-19 [28]. Resilience helps individuals to over-
come adverse situations and adapt to changing environments, and
help them to perform their jobs properly [29]. Especially in a dis-
ease outbreak involving various and rapidly changings such as the
COVID-19, importance of resilience more emphasized for re-
sponse workers [30], soitis necessary to continuously maintain a
high level of resilience. In particular, mindfulness-based programs
have been effective in promoting resilience in infectious disease
outbreak. [31], organization-level efforts are needed to improve
resilience among public health workers at public health centers
during the recovery phase of the COVID-19 as a disaster.
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The mean score for career development opportunities was 1.88
points (range: 0-4 points), and this is lower than 2.31 points of
tertiary general hospital nurses [17]. These results are presumed
to suggest that the workers of public health centers did not per-
ceive that their COVID-19 response tasks were helpful for the
growth and development of their careers. According to a previous
study, career development opportunities as a job resource are a
factor that stimulates personal growth and development, and con-
tribute to carrying out job tasks by increasing work engagement
[32]. In this respect, career development opportunities in an in-
fectious disease outbreak situation are very important, and organi-
zation-level attention and effort are needed to promote this factor.
To this end, expansion of various forms of career development
opportunities, including rewards and promotions, work guide-
lines that distinguish between the work system for disaster peri-
ods and the one for ordinary times, and online job training on in-
fectious diseases by the Health and Welfare Human Resources In-
stitute can be employed as strategies to provide career growth op-
portunities for response workers of public health centers.

The mean score for person-job fit was 3.36 points (range: 1 to
S points), which is relatively higher than 3.21 points of nursing
public officials [10], and 3.07 points of general civil servants
[33]. According to a previous study, individuals are likely to per-
ceive a good person-job fit when they feel comfortable about the
jobs they pursue and get motivated by them, when they learn
specific skills needed for their tasks at work and use them to per-
form their tasks, and when they acquire or exert capabilities, and
a good person-job fit contributes to performance improvement
[10]. It has also been reported that when individuals deem their
jobs suitable for themselves, their morale is increased due to their
pride in their job, and this perception gives them motivation for
work, and has a positive impact on work performance [10]. In
view of these findings, it is suggested that public health centers
should explore strategies to improve person-job fit. If the organi-
zational system is reorganized by considering the characteristics
of each department as well as the characteristics of individual
workers to ensure appropriate staffing and efficient task assign-
ment in the event of emerging infectious disease outbreaks, it can
be a useful strategy to improve person-job fit among response
workers at public health centers.

In this study, factors affecting work engagement among
COVID-19 response workers of public health centers were iden-
tified as age, career development opportunity, and person-job fit,
and the total explanatory power of these variables for work en-
gagement was 65%. Person-job fit was found to be the factor that
has the greatest impact on work engagement among COVID-19

response workers of public health centers. The results of this
study is consistent with a meta-analysis study on factors affecting
work engagement among the members of domestic companies,
and the meta-analysis reported that person-job fit was found to
be the most important factor among job resources [33,34]. Per-
son-job fit refers to the degree of match between a person’s de-
gree of knowledge, skills, and abilities required for a given job
and the job demands of a job [9], and it is widely known as a
variable influencing positive job performance such as job satis-
faction and work engagement in public health center nurses and
clinical nurses [ 10]. In an infectious disease outbreak situation, if
the characteristics and personality traits of response workers of
public health centers are well suited to job duties that they are
currently performing, this good person-job fit will positively af-
fect COVID-19 response tasks, thereby leading to the increase of
work engagement and improvement of organizational perfor-
mance, and it will also have a positive impact on public health
and safety. In this respect, it is important to improve person-job
tit among healthcare workers of public health centers. In the
COVID-19, the response workers of public health centers expe-
rienced more difficulties due to increased confusion resulting
from unsatisfactory work assignment and unfamiliar tasks [21].
The directors and officials of public health centers should make
effort to allocate tasks based on the assessment of person-job fit
even at ordinary times to ensure that task assignment will appro-
priately reflect individuals interests, understanding, behaviors,
skills, and needs. As a strategy for efficient task assignment based
on person-job fit, it is necessary to provide education focused on
practice training that is helpful for the actual performance of job
duties rather than education focused on theoretical knowledge.
Since civil servants in public health centers are required to have
the ability to develop and plan health projects and manage cases
even in infectious disease outbreak situations, customized job
training for each job position is required for them. On the other
hand, professional personnel in public health centers should be
provided with practical education programs that will be helpful
in the field of nursing practice. Appropriate staffing is also ex-
pected to contribute to improving person-job fit among profes-
sionals working at public health centers.

In this study, second impact factor on work engagement was
career development opportunities. These results are consistent
with a previous study of nurses reporting that it is a significant
variable positively affecting work engagement [ 17]. Career devel-
opment opportunities, which are one component of job resourc-
es [6], represent an individual’s assessment of the degree to
which the organization and job duties are useful for the growth
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and development of his or her career, and this factor can increase
work engagement through individuals” perception that they can
continuously develop and grow their capabilities at work through
education and training [ 17,35]. Therefore, there is a need to con-
sider establishing a system that can make people confident that
their tasks in special situations such as an infectious disease out-
break will also be helpful for their career development. In partic-
ular, in the case of civil servants of public health centers, their
promotion system usually requires a long period of time between
promotions, so it may be difficult for them to recognize their
work as a career development opportunity. In this regard, the in-
troduction of a system such as the career development system for
clinical nurses that is currently being implemented in domestic
tertiary general hospitals may promote self-development of nurs-
ing personnel at public health centers, and thereby create career
development opportunities.

In this study, among the general characteristics, age was found
to be the only variable affecting work engagement. More specifi-
cally, among COVID-19 response workers of public health cen-
ters, the 30-49 age group showed a higher level of work engage-
ment than the > 50 age group. But almost studies of nurses re-
ported that age was identified as a factor affecting work engage-
ment, and the level of work engagement was found to increase
with aging [29]. The results of this study are partially different
from these findings. Generally, work engagement has been report-
ed to increase with aging increased job flexibility and loyalty to
the organization [29]. The different result from previous study is
presumed to be due to the fact that the participants of this study
included both civil servants and healthcare professionals, who can
be divided into two groups in charge of different tasks. Thus, in a
follow-up study, there is a need to examine the relationship be-
tween age and work engagement by distinguishing between civil
servants and healthcare professionals in public health centers.

In short, based on the JD-R model, this study identified factors
affecting work engagement among response workers at public
health centers who experienced severe job stress and burnout
due to unexpected abrupt tasks during COVID-19. It is a signifi-
cant aspect that this is the first research attempt to examine the
influences of resilience, career development opportunities, and
person-job fit on work engagement during COVID-19, based on
the JD-R model. However, it should be pointed out that this
study has several limitations. First, because the participants of
this study were workers of public health centers or branch offices
of public health centers in 20 areas including cities, counties and
districts in one province, it is difficult to generalize study findings
to all public health centers in Korea. Second, because this study
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is a cross-sectional research, the present study could not clarify
causal relationships between the factors influencing work en-
gagement among COVID-19 response workers of public health
centers. Third, the participants consisted of civil servants and
professionals, and since these two groups are distinct from each
other in terms of types of tasks, so there may be a limitation in

the discussion of their work engagement.

Conclusions

Based on the JD-R model, this study attempted to examine the
relationships between job stress, burnout, resilience, career de-
velopment opportunities, person-job fit, and work engagement
among COVID-19 response workers of public health centers,
and identify factors influencing work engagement. As a result of
multiple regression analysis, person-job fit, career development
opportunities, and age were found to be significant influencing
factors for work engagement, and the explanatory power of the
variables was 61%. The results of this study suggest that for in-
crease work engagement among healthcare workers of a future
infectious disease outbreak; it is necessary to align tasks with in-
dividuals’ characteristics in the process of work assignment, de-
velop various strategies for providing career development oppor-
tunities even in infectious disease outbreak situations, and design
work assignment by taking age into account.

Based on the results of this study, the following suggestions are
presented. First, it was found that there were differences in the
job demands for healthcare workers at public health centers
among areas such as cities, counties, and districts depending on
the situations of small-scale COVID-19 mass infections during
the past three years. Therefore, in follow-up research, a replica-
tion study should be conducted by expanding the scope of re-
search to public health centers including public health clinics in
the cities, counties, and districts of different provinces. Second,
although the JD-R model suggested that there are significant re-
lationships between job stress, burnout, and work engagement,
the results of this study did not show any significant association
between them. Thus, a follow-up research should undertake a
replication study to investigate relationships between the vari-
ables. Third, it is required to explore various strategies for in-
creasing work engagement by distinguishing between civil ser-
vants and healthcare professionals at public health centers as two

groups in charge of disparate tasks.



74 Songran Park, Yeongmi Ha e Influencing Factors for Work Engagement of COVID-19 Response Workers in Public Health Centers

ORCID

Songran Park, https://orcid.org/0009-0002-7024-2876
Yeongmi Ha, https://orcid.org/0000-0001-5587-3990

Conflict of interest

Yeongmi Ha has been editorial board member of the Research in
Community and Public Health Nursing. She was not involved in
the review process of this manuscript. The authors declared no
conflict of interest.

Funding

None.

Authors' contributions

Songran Park contributed to conceptualization, data curation,
formal analysis, visualization, writing-original draft, review&edit-
ing, investigation, resources, software, and validation. Yeongmi
Ha contributed to conceptualization, methodology, project ad-
ministration, visualization, writing-original draft, review&edit-
ing, investigation, resources, software, supervision, and valida-

tion.

Data availability

The datasets generated and/or analyzed during the current study
are not publicly available due to privacy concerns, but select data
are available from the corresponding author upon reasonable re-

quest.

Acknowledgments

None.

References

1. Korea Center for Disease Control and Prevention. COVID-19
response guidelines (9-2 ed) [internet]. Chungju: Korea Cen-
ter for Disease Control and Prevention; 2020 [cited 2022 Jan
10]. Available from: http://ncov.mohw.go.kr/

2.Lee MH, Park GH, Lee DE, Choi YI, Oh YH, Chang YS.
South Korea’s responses to COVID-19: Factors behind. Se-
jong: Science and Technology Policy Institute; 2020. 87 p.

3. Schaufeli WB, Bakker AB. Job demands, job resources, and
their relationship with burnout and engagement: A multi-sam-
ple study. Journal of Organizational Behavior. 2004;25:295-315.
https://doi.org/10.1002/job.248

4. Garcia-Sierra R, Fernandez-Castro J, Martinez-Zaragoza E.
Work engagement in nursing: An integrative review of the lit-
erature. Journal of Nursing Management. 2016;24(2):101-111.
https://doi.org/10.1111/jonm.12312

5. Fietta V, Bertoldo E Gasperi L, Mazza C, Roma P, Monaro M.
The role of work engagement in facing the COVID-19 pan-
demic among mental healthcare workers: An Italian study to
improve work sustainability during emergency situations.
Sustainability. 2023;15(4):3214. https://doi.org/10.3390/
sul5043214

6. Bakker AB, Demerouti E. The job demands-resources model:
State of the art. Journal of Managerial Psychology.
2007;22(3):309-328. https://doi.org/10.1108/0268394071073
3115

7. Zerbini G, Ebigbo A, Reicherts P, Kunz M, Messman H. Psy-
chosocial burden of healthcare professionals in times of
COVID-19-a survey conducted at the University Hospital
Augsburg. Germa Medical Science: GMS e-Journal.
2020;18:Doc05. https://doi.org/10.3205/000281

8. Bedeian AG, Kemery ER, Pizzolatto AB. Career commitment
and expected utility of present job as predictors of turnover
intentions and turnover behavior. Journal of Vocational Be-
havior. 1991;39(3):331-343. https://doi.org/10.1016/0001-
8791(91)90042-K

9. Edwards JR. Person-job fit: A conceptual integration, litera-
ture review, and methodological critique. International review
of Industrial and Organizational Psychology. 1991;6:287-357.

10. Park SH, Gwon DY, Nam HK. The effect of person-job fit and
perceived organizational support on job satisfaction on the
public health center nurses: Moderating effect of full-time
public servants and temporary public servants. Journal of Ko-
rean Public Health Nursing. 2019;33(2):188-198. http://dx.
doi.org/10.5932/JKPHN.2019.33.2.188

11. Chae SM. COVID-19 and Challenges for Future Disease Re-
sponse. Health and Welfare Issue & Focus. 2020;5(374):1-8.

12. Chang SJ, Kang DM, Kim SA, Lee CG, Son DK, Kim HS, et
al. Developing an occupational stress scale for Korean em-
ployees. Annals of Occupational and Environmental Medi-
cine. 2005;17(4):297-317. https://doi.org/10.35371/kjo-
em.2005.17.4.297

13. Maslach-Pines A. The burnout measure short version. Inter-
national Journal of Stress Management. 2005;12(1):78-88.

https://doi.org/10.12799/rcphn.2023.00346


https://doi.org/10.12799/rcphn.2023.00346
https://orcid.org/0009-0002-7024-2876
https://orcid.org/0000-0001-5587-3990
http://ncov.mohw.go.kr/
https://doi.org/10.1002/job.248
https://doi.org/10.1002/job.248
https://doi.org/10.1002/job.248
https://doi.org/10.1002/job.248
https://doi.org/10.1111/jonm.12312
https://doi.org/10.1111/jonm.12312
https://doi.org/10.1111/jonm.12312
https://doi.org/10.1111/jonm.12312
https://doi.org/10.3390/su15043214
https://doi.org/10.3390/su15043214
https://doi.org/10.3390/su15043214
https://doi.org/10.3390/su15043214
https://doi.org/10.3390/su15043214
https://doi.org/10.3390/su15043214
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1108/02683940710733115
https://doi.org/10.3205/000281
https://doi.org/10.3205/000281
https://doi.org/10.3205/000281
https://doi.org/10.3205/000281
https://doi.org/10.3205/000281
https://doi.org/10.1016/0001-8791(91)90042-K
https://doi.org/10.1016/0001-8791(91)90042-K
https://doi.org/10.1016/0001-8791(91)90042-K
https://doi.org/10.1016/0001-8791(91)90042-K
https://doi.org/10.1016/0001-8791(91)90042-K
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.5932/JKPHN.2019.33.2.188
https://doi.org/10.35371/kjoem.2005.17.4.297
https://doi.org/10.35371/kjoem.2005.17.4.297
https://doi.org/10.35371/kjoem.2005.17.4.297
https://doi.org/10.35371/kjoem.2005.17.4.297
https://doi.org/10.35371/kjoem.2005.17.4.297
https://doi.org/10.1037/1072-5245.12.1.78
https://doi.org/10.1037/1072-5245.12.1.78

RCPHN

75

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

https://doi.org/10.1037/1072-5245.12.1.78

Cho YK. A structural equation model on new graduate nurs-
es' turnover intentions and turnover [dissertation]. [Seoul]:
Ewha Womans University; 2013. 128 p.

Luthans F, Avolio BJ, Avey JB. Psychological capital question-
naire [Internet]. Menlo Park, CA: Mind Garden Inc.; 2019
[cited 2019 Aug 15]. Available from: http://www.mindgarden.
com/products/alqconsult.htm.

Van Veldhoven M, Prins J, Van der Laken P, Dijkstra L.
QEEW?2.0, 42 short scales for surveys research on work, well-
being and performance. Amsterdam: SKB; 2015. 89 p.

Im YI. Nurses' intention to leave and organizational citizen-
ship behavior: verification of the Job Demands-Job Resources
model [dissertation]. [Seoul]: Yonsei University; 2018. 70 p.
Yang YJ. Hotel employees' person-environment fit influencing
proactive behavior: focused on the mediating effect of per-
ceived organizational support [master’s thesis]. [Seoul]: Sejong
University; 2009. 98 p.

Schaufeli WB, Salanova M, Gonzélez-Romad V, Bakker AB. The
measurement of engagement and burnout: A two sample con-
firmatory factor analytic approach. Journal of Happiness Stud-
ies. 2002;3:71-92. https://doi.org/10.1023/A:1015630930326

Yi R, Kim WS, Shin KH. The role of emotional labor strate-
gies in the job demand-resource model with burnout and en-
gagement - call centre employees case -. Korean Journal of In-
dustrial and Organizational Psychology. 2006;19(4):573-596.
Son HM, Yang HR, Park B. Experiences of public officials for
the COVID-19 response in the community health center.
Journal of Korean Academy of Community Health nursing.
2021;32(4):578-592. https://doi.org/10.12799/jkachn.2021.32.4.578
Bamberg E, Dettmers J, Funck H, Kréhe B, Vahle-Hinz T. Ef-
fects of on-call work on well-being: Results of a daily survey.
Applied Psychology: Health and Well-Being. 2012;4(3):299-
320. https://doi.org/10.1111/1.1758-0854.2012.01075.x

Ko MS, Lee HZ, Ko MS. Effects of nurses’ social capital and job
engagement on nursing performance: Focused on the mediat-
ing effects of organizational citizenship behavior. Journal of Ko-
rean Academy of Nursing Administration. 2017;23(1):42-51.
http://doi.org/10.11111/jkana.2017.23.1.42

Park YJ. Cha KS, Lee KL. A study of the factors influencing
burnout in clinical nurses throughout the COVID-19-A focus
on physical symptoms, depression, infection stress, and occu-
pational stress-. The Journal of Korean Nursing Research.
2021;5(3):11-23. https://doi.org/10.34089/jknr.2021.5.3.11
Yun SY, Ahn SB, Correlation between COVID-19 and nurses’

Korean Academy of Community Health Nursing

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

job stress and burnout. HIRA Research. 2022;2(2):202-218.
https://doi.org/10.52937/hira.22.2.2.e5

Hwang SY, Kwon KT. Burnout among healthcare workers
during COVID-19 pandemic. Korean Journal of Health-
care-Associated Infection Control and Prevention.
2022;27(1):28-34. https://doi.org/10.14192/kjicp.2022.27.1.28
Lee JH. Effects of COVID-19 related peritraumatic distress
and job stress on the nursing performance of clinical nurses.
Journal of Korean Public Health Nursing. 2022;36(3):334-
346. https://doi.org/10.5932/JKPHN.2022.36.3.334

Jeon KJ, Park MJ. The influence of emotional labor, positive psy-
chological, capital, and rewards on the retention intention among
coronavirus disease 2019 ward nurses in regional public hospitals.
Journal of Korean Academic of Fundamental of Nursing.
2022;29(2):181-190. http://doi.org/10.7739/jkafn.2022.29.2.181
Moon IO, Park SK, Jung JM. Effects of resilience on work en-
gagement and burnout of clinical nurses. Journal of Korean
Academy of Nursing Administration. 2013;19(4):525-535.
http://doi.org/10.11111/jkana.2013.19.4.525

Labrague LJ. Psychological resilience, coping behaviours and
social support among health care workers during the
COVID-19: A systematic review of quantitative studies. Jour-
nal of Nursing Management. 2020;29(7):1893-1905. https://
doi.org/10.1111/jonm.13336

Kim AN, Kang H. The effects of mindfulness-based course
delivered live online due to COVID 19 on college students re-
silience. The journal of Learner-Centered Curriculum and In-
struction. 2021;21(10):153-166. https://doi.org/10.22251/jlc-
€1.2021.21.10.153

Demerouti E, Bakker AB. Schaufeli WB. The job demands-re-
sources model of burnout. Journal of Applied Psychology.
2001;86(3):499-512. https://doi.org/10.1037/0021-9010.86.3.499
Rho SB, Kim JR. The individual-organizational suitability and
individual-job suitability of front-line public officials effect on
job enthusiasm: Mediating effect of self-efficacy. Journal of
Digital Convergence. 2021;19(12):79-89. https://doi.
org/10.14400/JDC.2021.19.12.079

Yoon SK. A meta-analysis of factors affecting work engagement of
employees in Korea's corporate organizations. The Korean Journal
of Human Resource Development Quarterly. 2022;24(3):167-210.
hitps://doi.org/10.18211/kjhrdq,2022.24.3.006

Jawahar IM, Liu Y. Why are proactive people more satisfied with
their job, career, and life? An examination of the role of work en-
gagement. Journal of Career Development. 2016;44(4):344-358.
https://doi.org/10.1177/0894845316656070


https://doi.org/10.1037/1072-5245.12.1.78
http://www.mindgarden.com/products/alqconsult.htm
http://www.mindgarden.com/products/alqconsult.htm
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.12799/jkachn.2021.32.4.578
https://doi.org/10.12799/jkachn.2021.32.4.578
https://doi.org/10.12799/jkachn.2021.32.4.578
https://doi.org/10.12799/jkachn.2021.32.4.578
https://doi.org/10.1111/j.1758-0854.2012.01075.x
https://doi.org/10.1111/j.1758-0854.2012.01075.x
https://doi.org/10.1111/j.1758-0854.2012.01075.x
https://doi.org/10.1111/j.1758-0854.2012.01075.x
https://doi.org/10.11111/jkana.2017.23.1.42
https://doi.org/10.11111/jkana.2017.23.1.42
https://doi.org/10.11111/jkana.2017.23.1.42
https://doi.org/10.11111/jkana.2017.23.1.42
https://doi.org/10.11111/jkana.2017.23.1.42
https://doi.org/10.34089/jknr.2021.5.3.11
https://doi.org/10.34089/jknr.2021.5.3.11
https://doi.org/10.34089/jknr.2021.5.3.11
https://doi.org/10.34089/jknr.2021.5.3.11
https://doi.org/10.34089/jknr.2021.5.3.11
https://doi.org/10.52937/hira.22.2.2.e5
https://doi.org/10.52937/hira.22.2.2.e5
https://doi.org/10.52937/hira.22.2.2.e5
https://doi.org/10.14192/kjicp.2022.27.1.28
https://doi.org/10.14192/kjicp.2022.27.1.28
https://doi.org/10.14192/kjicp.2022.27.1.28
https://doi.org/10.14192/kjicp.2022.27.1.28
https://doi.org/10.5932/JKPHN.2022.36.3.334
https://doi.org/10.5932/JKPHN.2022.36.3.334
https://doi.org/10.5932/JKPHN.2022.36.3.334
https://doi.org/10.5932/JKPHN.2022.36.3.334
https://doi.org/10.7739/jkafn.2022.29.2.181
https://doi.org/10.7739/jkafn.2022.29.2.181
https://doi.org/10.7739/jkafn.2022.29.2.181
https://doi.org/10.7739/jkafn.2022.29.2.181
https://doi.org/10.7739/jkafn.2022.29.2.181
https://doi.org/10.11111/jkana.2013.19.4.525
https://doi.org/10.11111/jkana.2013.19.4.525
https://doi.org/10.11111/jkana.2013.19.4.525
https://doi.org/10.11111/jkana.2013.19.4.525
https://doi.org/10.1111/jonm.13336
https://doi.org/10.1111/jonm.13336
https://doi.org/10.1111/jonm.13336
https://doi.org/10.1111/jonm.13336
https://doi.org/10.1111/jonm.13336
https://doi.org/10.22251/jlcci.2021.21.10.153
https://doi.org/10.22251/jlcci.2021.21.10.153
https://doi.org/10.22251/jlcci.2021.21.10.153
https://doi.org/10.22251/jlcci.2021.21.10.153
https://doi.org/10.22251/jlcci.2021.21.10.153
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.14400/JDC.2021.19.12.079
https://doi.org/10.14400/JDC.2021.19.12.079
https://doi.org/10.14400/JDC.2021.19.12.079
https://doi.org/10.14400/JDC.2021.19.12.079
https://doi.org/10.14400/JDC.2021.19.12.079
https://doi.org/10.18211/kjhrdq.2022.24.3.006
https://doi.org/10.18211/kjhrdq.2022.24.3.006
https://doi.org/10.18211/kjhrdq.2022.24.3.006
https://doi.org/10.18211/kjhrdq.2022.24.3.006
https://doi.org/10.1177/0894845316656070
https://doi.org/10.1177/0894845316656070
https://doi.org/10.1177/0894845316656070
https://doi.org/10.1177/0894845316656070

Original Article

pISSN 2983-0648 - elSSN 2288-4203
Res Community Public Health Nurs 2024;35(1):76-83
https://doi.org/10.12799/rcphn.2023.00430

RCPHN

Research in Community and Public Health Nursing

Validity and Reliability of the Korean Version of the Diabetes
Acceptance and Action Scale (DAAS-K)

Kawoun Seo

Assistant Professor, Department of Nursing, Joongbu University, Geumsan, Korea

Purpose: The purpose of this study was to evaluate the validity and reliability of the Korean version of the Diabetes Acceptance and Ac-
tion Scale-Revised (DAAS-R) for Korean patients with type 2 diabetes.

Methods: The survey was conducted from September 1, 2021, to September 30, 2021, through a survey institution for patients diag-
nosed with diabetes who understood the purpose of the study and voluntarily agreed to participate. A total of 231 individuals with type
2 diabetes participated in this study. After performing forward and backward translations of the original version of the Diabetes Accep-
tance and Action Scale-Revised (DAAS-R) into Korean, its constructive validity (confirmatory factor analysis), concurrent validity and
reliability were assessed. Concurrent validity was confirmed through the correlation between acceptance and action, quality of life, dia-
betes self-stigma, and experiential avoidance.

Results: Construct validity, measured using confirmatory factor analysis, showed a good fit. The DAAS-K was positively correlated
with acceptance and action, quality of life, and negatively correlated with diabetes self-stigma and experiential avoidance. As for inter-
nal reliability, the Cronbach’s a of the DAAS-K was .95.

Conclusion: The DAAS-K can be applied to assess diabetes acceptance and action in Korean patients with type 2 diabetes and to com-

pare the levels of psychological flexibility of patients with diabetes internationally.

Keywords: Acceptance and commitment therapy; Diabetes mellitus; Factor analysis, statistical; Psychometrics; Validation study

Introduction

Diabetes affects 537 million of the global population aged 20 to
79 years as of 2021, and is expected to increase to 783 million by
2045 [1]. Therefore, the economic and social burden required to
manage diabetes is expected to increase [2]. Diabetes requires
self-care, including a proper diet, exercising, and medical treat-
ment [3]. It is very important for patients to practice self-care es-
pecially when visits to hospitals, clinics, or public health centers
may be limited due to certain restraining factors, as during the
coronavirus disease 2019 (COVID-19) pandemic. However,
several psychosocial factors act as obstacles to self-care in patients
with diabetes, such as disease-related stress and self-stigma [4].

Acceptance and commitment therapy (ACT) has recently re-

ceived attention as an intervention method to reduce negative
emotions, such as disease-related stress in patients with diabetes
and to increase their self-care practices [5,6].

ACT is a cognitive-behavioral therapy, and an acceptance-cen-
tered approach that allows one to accept facts rather than judge
them [7]. ACT emphasizes that recognizing thoughts, sensa-
tions, or emotions about an event and stopping those thoughts
can reduce the restrictions on behavior [3]. This technique is
called psychological flexibility [3]. Psychological flexibility is the
active acceptance of current personal experiences through a flexi-
ble cognitive process [8]. It means accepting even if an individual
experiences negative and harmful consequences and adopting a
positive attitude [9,10].

For patients to be diagnosed with diabetes and subsequently
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self-care successfully, they must go through a process of re-recog-
nition of having a healthy self to a self with disease [11]. Accep-
tance is the most important factor in this re-awareness process
[11]. Acceptance and action is an active acceptance of experienc-
es, such as thoughts, emotions, and sensations, with a non-judg-
mental attitude of self-perception [ 12]. A qualitative study on the
experiences of patients with diabetes found that when these pa-
tients accept that they have diabetes, they readjust their lives,
manage their illness and lead a better life [13]. In other words,
patients need to accept diabetes non-judgmentally and take ac-
tion to manage it. This willingness to accept thoughts and feel-
ings while acting in a way that is consistent with one's values and
goals is called acceptance and action [12]. When individuals
with diabetes do not accept diabetes, they develop negative per-
ceptions of themselves, which in turn results in self-stigma [4].
Self-stigma reduces self-efficacy and self-esteem, and acts as an
obstacle to self-care, reducing the quality of life of patients with
diabetes [14]. In this process, acceptance and action were found
to improve the quality of life by acting as a mediating factor in the
relationship between self-stigma and quality of life [15]. As such,
the acceptance action of diabetes patients is very important;
therefore, a tool is needed to adequately measure, manage, and
improve acceptance.

In Korea, the Acceptance and Action Questionnaire (AAQ)
and the Acceptance and Action Questionnaire-Stigma (AAQ-S)
are used as acceptance and action tools. The AAQ measures as-
pects related to acceptance and action in assessing psychological
flexibility; Moon translated the tool developed by Hayes et al. to
measure general acceptance and action and its validity and reli-
ability have been verified [12,16]. Levin et al. developed the
AAQ-S to measure the psychological flexibility of stigmatizing
thinking. This tool was translated by Lee et al. to verify the validi-
ty and reliability of patients with diabetes [17,18]. The validity
and reliability of these two tools have been confirmed in Korean
samples. However, because the AAQ measures acceptance and
action in the general population, a limitation is that it does not
reflect the characteristics of acceptance and action of diabetes pa-
tients in particular. In addition, the AAQ-S has been used for dia-
betes patients; however, a limitation is that it is difficult to mea-
sure the diabetes acceptance and action of diabetes patients be-
cause the tool measures these variables in response to stigma.

The Diabetes Acceptance and Action Scale (DAAS), devel-
oped by Greco and Hart [ 19], measures the degree of acceptance
and action when faced with diabetes-related problems in adoles-
cents with type 1 diabetes. Gillanders and Barker [3] evaluated
the validity and reliability of the Diabetes Acceptance and Action

Korean Academy of Community Health Nursing

Scale-Revised (DAAS-R), a shortened scale consisting of nine
items based on 42 items of the DAAS. At the time, both type 1
and type 2 diabetes patients were included, and validity was con-
firmed in a sample comprising adults as well as teenagers; thus,
the acceptance and action of diabetes patients across different
age groups can be measured with the tool [3]. To use this tool,
which consists of a single factor and nine items, it is necessary to
evaluate whether it is appropriate to measure the acceptance and
action of Korean people with type 2 diabetes. Therefore, in this
study, we tried to evaluate the construct and concurrent validity
and reliability of the tool by translating it into Korean and apply-
ing it to Korean people with type 2 diabetes.

Methods

1. Design and Participants

This was a descriptive, cross-sectional study. The survey was
conducted from September 1, 2021 to September 30, 2021,
through a survey institution (PMI Co., Ltd.) for patients diag-
nosed with diabetes who understood the purpose of the study
and voluntarily agreed to participate in it. The inclusion criteria
for the study participants were as follows: 1) adults diagnosed
with type 2 diabetes by a doctor, 2) people who are able to prac-
tice self-care to manage the condition, and 3) people who are
able to fill out the questionnaire. The exclusion criteria were as
follows: 1) people who have not been diagnosed with diabetes
by a doctor, 2) people who face difficulties in self-care, and 3)
people experiencing difficulty in filling out the questionnaire. A
self-report questionnaire consisting of general characteristics,
DAAS-R, acceptance and action, quality of life, diabetes self-stig-
ma, and experiential avoidance was prepared as an online ques-
tionnaire and distributed to 4,800 panelists at the survey institu-
tion (PMI). The sample size required to perform confirmatory
factor analysis (CFA) was at least 150 participants for verifying
the tool’s construct validity [20]; considering the response rate
of the survey and accounting for missing responses, the survey
was conducted with 250 patients with diabetes. The question-
naire was administered to those who answered that they had dia-
betes to both questions about current health problems and dis-
eases diagnosed by a doctor, among 15 chronic diseases. For par-
ticipants who did not select diabetes for either of the two ques-
tions, the questionnaire was designed to end automatically.
Thereafter, the accepted participants were asked to answer four
questions about diabetes-related characteristics, and after an-
swering these, the rest of the questionnaire was compiled. After
250 responses were collected sequentially based on those that
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were completed first, the survey ended. The final analysis includ-
ed 231 participants, excluding data from 19 with insufficient re-
sponses.

This study was conducted, with data analysis using the above-
mentioned raw data, after obtaining approval from the Institu-
tion Review Board of Joongbu University (IRB No: JIRB-
2022050301-01-220509).

2. Measures

The questionnaire used in this study consisted of 10 items on
general characteristics, 9 on DAAS-R, 16 on acceptance and ac-
tion, 26 on quality of life, 16 on the diabetes self-stigma scale, and
24 on the experiential avoidance questions.

1) Diabetes Acceptance and Action

Diabetes acceptance and action is the outcome of the transla-
tion-reverse translation process of the DAAS-R developed by
Gillanders and Barker [3] with the permission of the original de-
veloper, and then translated into the Korean version, followed by
facial validation. It was used after the correction was completed.
This tool is a measure to estimate the degree of acceptance and
adaptation when faced with diabetes-related problems. It consists
of nine items evaluated on a 5-point Likert scale that ranges from
1 point for “not at all” to S points for “always.” The higher the to-
tal score, the higher was the acceptance action. The reliability of
the tool at the time of development was, Cronbach's a =.90.

2) Acceptance and action

The Korean version of the Acceptance and Action Question-
naire, which was originally developed by Hayes et al. [12] and
adapted to Korean by Moon [16], was used. It measures the de-
gree to which one is willing to accept a thought or emotion, act-
ing in a way that is consistent with one's values and goals. The
scale consists of 16 items rated on a 7-point Likert scale ranging
from 1= “not at all” to 7= “always.” A higher total score indicat-
ed a higher degree of acceptance. Cronbach's a was . 82 in Moon
[16] and .90 in this study.

3) Quality of life

Based on the World Health Organization Quality of Life assess-
ment instrument-100 (WHOQOL-100), the Korean version of
the World Health Organization quality of life simple scale devel-
oped by Min et al. [21] was used. This tool consists of 26 ques-
tions in four domains: physical health (7 questions), psychologi-
cal domain (6 questions), social domain (3 questions), living en-
vironment domain (8 questions), and overall quality of life (2

questions), which are constituted on a S-point Likert scale, with
higher scores indicating a higher quality of life. Negative ques-
tions (Numbers 3, 4, and 26) were reverse-coded. The Cron-
bach's a was .89 in Min et al. [ 21], and the reliability of the tool
in this study had a Cronbach's a=.93.

4) Diabetes self-stigma

The Diabetes Self-Stigma Scale developed by Seo and Song [22]
to measure self-stigma. The tool consists of 16 items in four
sub-domains: comparative inability, social withdrawal, self-deval-
uation, and apprehensive feeling. All items are measured on a
S-point Likert scale (1= “not atall,” 2= “not,” 3= “average,” 4=
“yes,” S= “very much”). The Cronbach's a was .89 in the original
study [22] and .95 in this study.

S) Experiential avoidance

For experiential avoidance, the Korean version of the Multidi-
mensional Experiential Avoidance Scale (MEAQ) developed by
Gamez et al. [23] was translated into Korean by Lee and You
(23], and its validity was tested (K-MEAQ-24). This tool con-
sists of six factors: avoidance behavior, pain aversion, procrastina-
tion behavior, distraction/inhibition, repression/denial, and pain
tolerance. It is measured on a 6-point Likert scale (1 point: total-
ly disagree, 6 points: completely agree), with a higher score indi-
cating higher experience avoidance. In the study by Lee and Yoo
[24], Cronbach’s a=.93, and the reliability of the tool in this
study was Cronbach’s a = .88.

3.Procedure

The double translation method suggested by Waltz et al. [25]
was used to translate the DAAS-R into Korean. One nursing pro-
fessor and a professional who holds a PhD in nursing, who were
bilingual speakers of Korean and English, translated the DAAS-R
into Korean, and revised and supplemented the translated ver-
sion while comparing the results. Another doctor who had En-
glish as his mother tongue and who was also fluent in Korean,
translated the Korean version back into English. After the reverse
translation, a person with a nursing major fluent in English and
Korean performed a comparative analysis and verified whether
there were any items with differences in meaning from the origi-
nal tool. To check the content validity of the translated tool, two
nursing professors and three diabetes experts verified the validity
of the questionnaire. They also checked whether the contents of
the questionnaire were applicable to Korean culture. The content
validity index (CVI) evaluates the degree to which the tool is ap-
propriate to measure diabetes acceptance and action on a 4-point
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Likert scale ranging from 4 (strongly agree) to 1 (strongly dis-
agree).” All items were confirmed to be valid with a CVI of 0.8 or
higher [26]. In addition, it was judged that the contents of the
questionnaire could be applied to Korean culture.

Before the validity test, the translated questionnaire was ad-
ministered to 10 patients with diabetes, and the time taken to
complete the questionnaire and the responses of the participants
were observed. Additionally, the participants were asked to pres-
ent their opinions when the meaning was unclear or when they
did not understand vocabulary or sentences while filling out the
questionnaire. The time to respond to the questionnaire ranged
from three to five min. The final translation of the tool was com-
pleted without any modifications, as there were no complaints
about difficulty in responding.

Thereafter, the construct and concurrent validity of the
DAAS-K was verified. The DAAS-R was reduced to a nine-item
instrument with a single factor by repeatedly performing explor-
atory factor analysis (EFA) on the 42 items of the DAAS (origi-
nal version of the instrument) according to strict standards [3].
The DAAS-R was later confirmed to have construct validity as a
single scale through CFA [3]. In this study, CFA was performed
to test the single attribute identified at the time of tool develop-
ment [27]. To evaluate the concurrent validity, a Pearson correla-
tion analysis was performed by simultaneously applying the ac-
ceptance and action, quality of life, diabetes self-stigma, and ex-
periential avoidance, which previous studies found to be related
to diabetes acceptance and action. The reliability of the tool was
verified by calculating Cronbach's a, which represents internal

consistency.

4. Statistical Analysis

The data were analyzed using SPSS/WIN version 24.0 and
Amos version 22.0. The general characteristics of the participants
were analyzed using descriptive statistics, and CFA was per-
formed to verify the model suitability structures of the existing
items to verify construct validity. Goodness of fit index (GFI),
root mean square residual (RMR), and root mean square error of
approximation (RMSEA) were used as model fit indices. The
comparative fit index (CFIL), Tucker-Lewis index (TLI), and in-
cremental fit index (IFI) were identified as incremental fit indi-
ces. Concurrent validity was verified using Pearson’s correlation

analysis, and reliability was calculated using Cronbach’s a.
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Results

1. Participants’ Characteristics

The general characteristics of the participants are listed in Table
1. Of the participants, 49.8% (n=115) were male and 50.2%
(116) were female. The mean age was 56.06 (+ 12.12) years, and
69.7% (n=161) had spouses. Those who had a job accounted
for 61.9% (n=143), and those who graduated from university
accounted for the majority (61.5%, n=142). The number of par-
ticipants receiving treatment at the clinic was 54.1% (n=125),
and 71.4% (n=165) were taking oral drugs only, and 12.1%
(n=28) were on insulin therapy. Only 31.6% (n=73) of the par-
ticipants answered that they had experience in education related
to diabetes.

2. Item Analysis

For item analysis, the mean and standard deviation of each item

and each factor were measured, and normality was evaluated by

Table 1. Participants’ General Characteristics (N=231)

Characteristics Categories M+SDorn (%) MIN-MAX
Gender Male 115 (49.8)
Female 116 (50.2)
Age (yr) 5599+12.12  23.00-85.00
Educationallevel ~ Middle school or lower 16 (6.9)
High school 73 (31.6)
> University or higher 142 (61.5)
Having spouse Yes 161 (69.7)
No 70 (30.3)
Having a job Yes 143 (61.9)
No 88(38.1)
Perceived health ~ Bad 66 (28.5)
SIS Moderate 123(53.2)
Good 42(18.3)
Duration of 7.57+7.87 1.00-42.00
diabetes (yr)
Type ofhospital ~ Clinic 125 (54.1)
being treated General hospital 57(24.7)
University hospital 46 (19.9)
Public health 3(13)
Type of medication Diet therapy 38(16.5)
PO 165 (71.4)
Insulin 12(52)
PO+Insulin 16 (6.9)
Experience of dia-  Yes 73 (31.6)
betes education 7, 158 (68.4)
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checking skewness and kurtosis. As a result, the average score of
the questions was 3.13-3.63, the standard deviation was 0.95-
1.07, and the average score and standard deviation of the total
score were 3.36 +0.90. Skewness and kurtosis were evaluated as
criteria [28] that normality was satisfied when the value was less
than +1.97 at the 5% significance level. The correlation coeffi-
cient value between the revised item-total score to evaluate the
correlation between individual items and the total score can be
interpreted as showing a low correlation when the value is less
than .30 [29], and the result of this study is .63 to .87. Therefore,
it met these criteria (Table 2).

3. Confirmatory Factor Analysis

The construct validity of the DAAS-K was verified using CFA.
The standardization coefficients of the items corresponding to
each factor were all above .50, confirming the validity of the
items. Accordingly, the suitability of the DAAS-K, consisting of

two factors and nine items, was confirmed. The absolute fit index

Table 2. Item analysis and reliability (N=231)

of Xz =61.06 (p<.001), the degree of freedom (df) =27, and
Normed x* (3 /df) =2.26. RMR =.08, and RMSEA = .07. Refer-
ring to Roh [30], Normed XZ should be less than 3, and RMR
and RMSEA should range from .05 to .08 or are less in value. All
incremental fit indices above .90 are accepted as a good fit [30].
The results of this study showed that GFI, CFI, TLI, and IFI had
agood fit at .90 or higher (Tables 3).

4. Concurrent Validity

The DAAS-K showed a positive correlation with acceptance and
action (r=.48, p<.001) and quality of life (r=.43, p<.001), and
was negatively correlated with diabetes self-stigma (r=-.73,
p<.001) and experiential avoidance (r=-.51,p<.001) (Table 4).

S. Reliability
As a result of the reliability test, the Cronbach's a value of the
nine questions of the DAAS-K was .95, indicating a high level of

internal consistency (Table 2).

Items Mean+SD Skewness Kurtosis Corrected ite.am total
correlation
Q1  Mylife can’t be good because I have diabetes 3.30+1.00 -0.08 -0.74 .84
Q2 Ido things to forget about my diabetes. 325+095 02 -0.16 78
Q3 Diabetes keeps me from working on my goals. 326+1.04 -0.05 -0.77 84
Q4  Istopped doing fun things because I have diabetes. 3.62+1.10 0.71 -0.03 76
QS5 My diabetes gets in the way of living a good and meaningful life. 3.30+1.06 -0.09 -0.78 85
Q6  Diabetes stops me from doing what I want to do. 346+ 1.04 -0.28 -0.59 .82
Q7  Diabetes stops me from socializing with my friends. 349+1.05 -0.35 -0.57 .80
Q8  Diabetes stops me from doing well in life. 3.35+1.04 -0.14 -0.62 .87
Q9  Itryhardtoforget the fact that I have diabetes. 3.13+1.05 0.08 -0.61 81
Cronbach’s o 0.95
Table 3. Goodness-of-fit indicators of confirmatory factor analysis(N=231)
Variables Xz /DF GFI RMR RMSEA CFI TLI IFI
Evaluation criteria <3 >.90 <.05~.08 <.05~.08 >.90 >.90 >.90
DAAS-K 226 94 .08 07 98 97 .98

DF = degree of freedom; RMR = root mean-square residual; RMSEA = root mean square error of approximation; GFI = goodness of fit Index; CFI =
comparative fit index; TLI = Tucker-Lewis index; IFI = incremental fit index; DAAS-K = Korean version of the Diabetes Acceptance and Action Scale.

Table 4. Concurrent validity (N=231)

Acceptance and action Quality of life Diabetes self-stigma Experiential avoidance
r(p) r(p) r(p) r(p)
Diabetes Acceptance and Action Scale 48 (<.001) 43 (<.001) -73(<.001) .51(<.001)

https://doi.org/10.12799/rcphn.2023.00430
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Discussion

In this study, the DAAS-R developed by Gillanders and Barker
[3] was translated into Korean to evaluate the diabetes accep-
tance and action levels of Korean patients with diabetes objec-
tively, and was applied to verify its validity and reliability. For reli-
ability verification, Cronbach's a, which indicates internal consis-
tency, was used. As a result, the reliability of the DAAS-K was
.95, similar to the .90 obtained in the study of Gillanders and
Barker [3], and was higher than .70, criterion suggested by DeV-
ellis [31], for patients with diabetes. It has been demonstrated
that there is stability in measuring diabetes receptive behavior.
However, in this study, stability tests, such as assessing test-retest
reliability, were not conducted; therefore, it is suggested that a
test-retest assessment be conducted in further studies.

For construct validity, CFA was performed. As factor analysis
was confirmed with one factor with nine questions, the standard-
ization coefficients for each question were all higher than .50,
confirming that all questions were valid for one factor. Since the
factor structure of the tool and the model fit for the item was
evaluated, the CMIN/df was 2.25, which was less than 3.0, and
all fit indices met the criteria, indicating that the fit was excellent.
This concurs as all the model fit indices met the criteria in the
original tool [3]. Rajaeiramsheh et al. [32] verified the validity
and reliability of the Persian versions of the DAAS and the accep-
tance and action diabetes questionnaire (AADQ). Accordingly,
the DAAS-R selected nine items from the DAAS consisting of
three sub-areas and verified its validity and reliability, and pre-
sented it as a single area for easier measurement. When com-
pared with the AAQ developed by Hayes et al. [12] and the
AAQ-S developed by Levin et al. [17], the degree of fusion with
diabetes-related thoughts, and avoidance of diabetes-related
thoughts or distorted values, amongst others, the DAAS-K has
the advantage of being able to measure acceptance and action
that reflects the characteristics of diabetes.

To test concurrent validity, a positive correlation was found be-
tween acceptance and action and quality of life, and a negative
correlation was found between diabetes self-stigma and experi-
ential avoidance. This is similar to the findings of Gillanders and
Barker [3], in which higher DAAS was associated with lower dia-
betes distress and experiential avoidance, and higher standards of
self-care and worthwhile lives. When patients with diabetes ac-
cept their thoughts and feelings while acting according to their
values and goals for diabetes, experience avoidance is lowered
because unpleasant feelings about the experience or avoidance of
images or thoughts are reduced [32]. This naturally lowers the

Korean Academy of Community Health Nursing

stigma on oneself because negative emotions related to diabetes
are not generated [22], which is consistent with previous studies
showing that it leads to an improvement in one’s quality of life
[15]. Therefore, it can be said that the concurrent validity of the
DAAS-K has been proven. Hence, the DAAS-K is considered a
reliable tool to measure diabetes acceptance and action in diabet-
ic patients.

However, this study has some limitations. First, since it was a
self-reported measurement, it may have been influenced by sub-
jective bias or a desire for exemplary answers. This can be im-
proved through a later test-retest reliability verification. Second,
since this study only included few Type 2 diabetes patients in
Korea, it may be biased; therefore, a follow-up study with a larger
sample should be conducted in the future. Third, since the pa-
tients with type 1 diabetes have a disease pathogenesis that dif-
fers from patients with type 2 diabetes, a separate validation is re-
quired in applying this tool for type 1. However, this study is
meaningful in that it is possible to measure acceptance action ob-
jectively by reflecting the characteristics of patients with diabetes
by translating DAAS into Korean and verifying its reliability and
validity. The clinical application of ACT to improve self-care and
quality of life of patients with diabetes using this tool is necessary.

Conclusions

Through this study, the validity and reliability of the 9-item
DAAS-K consisting of one factor was verified. Through explor-
atory factor analysis, it was confirmed that it consisted of one fac-
tor, and it was confirmed that there was simultaneous validity
due to its high correlation with related concepts. In addition, the
reliability of the tool was ensured owing to the high internal con-
sistency of the items. Through this studyj it is expected that the
DAAS-K can be used to measure the diabetes acceptance action
of patients with type 2 diabetes.
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Purpose: The pervasive integration of smartphones into adolescents’ daily lives has resulted in a concerning upsurge in smartphone de-
pendency among high school students. Due to the diverse types and severity levels of smartphone dependency, there is a critical need
for research to explore its heterogeneity. This study aimed to identify latent profile of smartphone dependency in high school students
based on the four subdomains of smartphone dependency: disturbance of adaptive functions, virtual life orientation, withdrawal, and
tolerance. In addition, we explored how emotional and behavioral difficulties differ according to the profiles.

Methods: We used data from 2,195 Korean high school students from the Korean Children and Youth Panel Survey 2018. Latent profile
analysis (LPA) was performed to identify smartphone dependency latent profile. Statistical analysis including chi-square test, Analysis
of Variance (ANOVA), and ranked Analysis of Covariance (ANCOVA) confirmed differences in smartphone use characteristics and
emotional-behavioral difficulties according to the classified latent profile.

Results: LPA identified four distinct latent profiles of smartphone dependency among high school students; 1) Underdependent type,
2) Moderate type, 3) Habitual user type, and 4) Virtual space dependent type. The results of ranked ANCOVA, controlling for gender,
geographical location, economic status, parental smartphone dependency, and relational variables, revealed that habitual user type ex-
hibited significantly higher rates of attention deficit hyperactivity disorder, social withdrawal, and depressive symptoms compared to
other types.

Conclusion: The identification of these profiles provides a foundation for developing tailored intervention programs for adolescents

with different levels and patterns of smartphone dependency.

Keywords: Smartphone; Dependency, Psychological; Mental health; Latent class analysis; Adolescent

Introduction

1. Background

These days, for adolescents who have had easy access to digital
devices and have been using them in their daily lives since child-
hood, the smartphone has become part of their lives and a prima-
ry means of social communication. According to the results of
the 2022 Survey on Smartphone Overdependence) the propor-

tion of the risk group for smartphone overdependence among

children and adolescents aged 10 to 19 was 40.1%. In this case,
the risk group for smartphone overdependence includes the
high-risk group and the potential risk group among smartphone
users. The proportion of the risk group for smartphone overde-
pendence was increased by approximately 10% in 2022, com-
pared to 2019, indicating that the proportion and increase of the
risk group for smartphone overdependence are the most serious
levels in the 10-19 age group among all age groups [1]. This

surge underscores the urgency of addressing smartphone overde-
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pendence.

Smartphones are distinct from mobile phones in that they are
mobile devices with expanded and advance features based on the
use of the Internet. As a mobile device characterized by digital
convergence, the smartphone enables not only the acquisition of
information but also the immediate production of information
through functions such as the simultaneous use of cameras, vid-
eos, and various applications, and these capabilities of smart-
phones can promote the use of social media [2]. In addition,
smartphones provide users with more convenient access to de-
sired programs, including the Internet, compared to PCs. They
are conveniently portable at any time and are frequently used be-
cause information or messages are provided along with a notifi-
cation sound for incoming messages [3]. The National Informa-
tion Society Agency considered disturbance of adaptive func-
tions, withdrawal, and tolerance as the common attributes of
smartphone addiction and mobile phone addiction. Additional-
ly, to reflect the characteristics of the smartphone itself, virtual
life orientation was included as another attribute of smartphone
addiction, resulting in the development of a standardized self-re-
port smartphone addiction proneness scale for youth, consisting
of four subdomains [3]. This scale is currently the most widely
used tool in status surveys and studies on smartphone addiction
in Korea. Disturbance of adaptive functions refers to a condition
in which smartphone use becomes a very important part of a
person’s daily life and dominates his or her thinking, emotions,
and behaviors to such a degree that the smartphone user has dif-
ficulty living a normal life. Virtual life orientation means that a
person much more prefers using a smartphone over spending
time with the family or friends and places more value on online
life than offline life. Withdrawal refers to the phenomenon of be-
coming anxious, nervous, and irritable when a person cannot use
the smartphone, and tolerance refers to the phenomenon in
which a person spends more and more time on smartphone use
as he or she increasingly uses the smartphone [4]. This tool was
developed in 2011 and named the standardized self-report
smartphone addiction proneness scale for youth. However, due
to the excessively negative connotations associated with the con-
cept of ‘smartphone addiction’ and the criticism that it tends to
consider the majority of smartphone users as potential addicts,
‘smartphone overdependence’ is increasingly being used instead
of the term ‘smartphone addiction” [4]. Nationwide panel sur-
veys such as the Korean Children and Youth Panel Survey
(KCYPS) also use this scale to measure smartphone overdepen-
dence. Therefore, this study also intended to use this scale to in-
vestigate smartphone overdependence.
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However, although the cut-off point of th