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Revised: July 28, 2023 Purpose: Dementia and altered cognitive function are highly prevalent among older adults with mild
Accepted: August 3, 2023 cognitive impairment (MCI); hence, prevention is necessary before it develops into dementia. Treat-

ment adherence—medication adherence and physical activity—is essential to prevent and delay de-
Corresponding author: mentia; however, comprehensive interventions to promote it in this population are lacking. This
Jinhee Shin study aimed to develop a program for treatment adherence utilizing an Internet of Things (IoT) de-
Woosuk University College of vice. Methods: The six-step mapping protocol was used to develop the IoT-based treatment adher-
Nursing, 443 Samnye-ro, Samnye- ence intervention (ITAI). The intervention was based on a literature review, expert opinions, and in-

eup, Wanju 55338, Korea
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put from older adults with MCI. Results: In Step 1, a needs assessment was conducted to gain insights
into health problems and their underlying determinants. In Steps 2 and 3, performance objectives
were identified for behavior change and selected theoretical and evidence-based methods were linked
to the intervention outcomes. In Step 4, the ITAI was designed with components and materials con-
sistent with the identified change goals and methods, and specific intervention components were de-
veloped. In Step 5, implementation plans and solutions to barriers to its application were identified. In
Step 6, the plan to evaluate intervention effectiveness was outlined. Conclusion: The Intervention
Mapping provided a systematic procedure for developing an ITAI for older adults with MCI and pre-
paring a randomized controlled trial. Utilizing Intervention Mapping is useful as ITAI systematically
processes treatment adherence for MCI using the IoT and is acceptable and valid. ITAT is expected to
increase medication adherence and physical activity in older adults with MCI.

Keywords: Cognitive dysfunction; Treatment adherence and compliance; Internet of things; Meth-
ods; Aged

INTRODUCTION memory impairment, maintenance of normal cognitive func-

tion, and active daily living [1]. MCI increases the risk of de-

1. Background mentia and cognitive function change, but it is reversible.
Hence, prevention is necessary to avoid its development into

Mild cognitive impairment (MCI) is a transitional stage be- dementia. The prevalence of MCI is increasing worldwide, and
tween normal aging and dementia, characterized by subjective one out of five Korean older adults (20.2%) suffer from MCI

© 2023 Korean Gerontological Nursing Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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[1]. The annual morbidity of dementia is 1%~2% and
10%~15% in normal older adults and those with MCI, respec-
tively [2]. Hypertension, diabetes, hyperlipidemia, and athero-
sclerosis increase the risk of cognitive decline. Diabetes acceler-
ates age-related cognitive decline [3], and increases the risk of
dementia among older adults. Diabetes can also lead to com-
plications in the central nervous system and cognitive function
processes [3]. Additionally, decreased cerebral blood flow due
to aging disrupts mechanisms regulating the brain and en-
hanced by hypertension. Furthermore, the severity of athero-
sclerosis in the arteries likely associates hypertension with cog-
nitive decline [4]. People with MCI have a higher prevalence of
hypertension, diabetes, and stroke [5]. According to the de-
mentia prevention guidelines, the early detection of chronic
diseases, treatment and management of chronic diseases, and
regular exercise can prevent dementia [6]. Therefore, people
with MCI need chronic disease treatment and regular exercise
to reduce and prevent dementia. To manage chronic diseases,
it is necessary to understand and follow experts’ instructions
on drug use, diet, and exercise therapy [7]. Treatment adher-
ence consists of taking medication and complying with a spe-
cialist’s prescription for chronic disease management [8]. Com-
pliance with medication is essential for treatment adherence.
Non-adherence to medication is a major barrier to safe and
cost-effective health care delivery among providers. Medica-
tions and dosages are key factors in successful healthcare deliv-
ery, yet adherence in older adults remains low [9]. Cognitive
decline in older adults is a risk factor for medication non-ad-
herence [10]. It also affects instrumental daily activities, includ-
ing medication use and treatment adherence [11]. For this rea-
son, medication adherence intervention was implemented to
solve the problem of medication non-adherence in older adults
with MCI [12]. As with previous interventions, it helped peo-
ple with MCI with medication adherence [12,13]. The mecha-
nism of action associated with physical activity improves cog-
nitive function, stimulates nerve growth, and encourages sur-
vival [14]. Physical activity decreases the risk of cerebrovascu-
lar diseases by reducing cardiovascular risk factors such as hy-
pertension and hyperlipidemia [15]. Older adults with MCI
have lower exercise levels than those with normal cognitive
function [5]. A physical activity intervention study revealed
that participants who adhered to medication reported im-
proved cognitive function and decreased risk of cerebrovascu-
lar and cardiovascular diseases [16], suggesting that both regu-
lar physical activity and medication adherence are important

218

in preventing cognitive decline.

The fourth industrial revolution brought in healthcare inno-
vation through the development of information technology
and biotechnology, with diseases being prevented using the In-
ternet of things (IoT) platforms, and wearable devices and cus-
tomized healthcare services showing significant growth [17].
The IoT indicates that each object connects to the Internet and
enables communication through technology [17]. Research us-
ing the IoT has been conducted on individual interventions to
provide educational information tailored to patients’ needs and
technology-based reminders for patients and medical institu-
tions [18]. Healthcare provider interventions are being devel-
oped based on IoT devices [19]. Notably, technology-based in-
terventions improve patient outcomes, costs, and treatment ef-
fectiveness. Furthermore, technology-based interventions are
employed for early recognition of inadequate performance; re-
ducing complications; and alerting, rewarding, and providing
feedback on the patient’s progress. A systematic review reports
that regular visit strategies (telehealth, home monitoring, and
telephonic counseling) have been widely employed to enhance
medication adherence [20]. Interventions using periodic visits
to improve medication are being challenged because sustained
adherence could not be achieved. Considering that individuals
with MCI experience memory deterioration, medication ad-
herence intervention strategies are required to ensure contin-
ued use. For people with MCI, exercise not only prevents and
delays dementia but also assists in managing chronic diseases
[21]. However, a well-developed integrated approach for physi-
cal activity among older adults with MCI that ensures medica-
tion adherence, prevents and delays dementia and manages
chronic diseases is unavailable. Technology-based exercises
and physical activity rates record, and information and aid su-
pervision are necessary strategies to support care managers’
and patients’ decisions when developing target programs.

The provision of healthcare through the convergence of the
IoT and information and communication technology is re-
cently adopted in managing chronic diseases because of their
role in promoting treatment adherence through reminders.
Smart health devices are developed and released to aid treat-
ment methods for older adults with MCI [12,22]. IoT also al-
lows immediate institutionalization of interventions by identi-
tying the state and providing prompts for care and to medica-
tion adherence leading to desired treatment adherence, and
these technologies can help patients with MCI adhere to treat-
ment. This paper describes the methods used and outcomes

https://doi.org/10.17079/jkgn.2023.00024
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obtained from developing and refining a theory- and evi-
dence-based program to facilitate the IoT-based treatment ad-
herence intervention (ITAI). The study aimed to develop an
ITAI program to improve treatment adherence (medication
adherence and physical activity) using Intervention Mapping
steps (development of an intervention) among older adults
with MCL

METHODS

Ethic statement: The study was approved by the Institutional
Review Board (IRB) of Yonsei University Health System prior
to conducting the study (IRB No. 4-2019-1317).

1. Developing the ITAI

The development of the ITAI followed the Intervention
Mapping protocol comprising six steps. The Intervention
Mapping protocol is a systematic outline for the development,
implementation, and evaluation of intervention for health be-
havior change [23]. It is considered useful for constructing

Table 1. The Intervention Mapping Steps Process of the ITAI

programs grounded in both theory and empirical data. The In-
tervention Mapping facilitates the effective development of be-
havioral change interventions, and many healthcare programs
have successfully used it for various interventions [24]. Table 1
shows the six steps of Intervention Mapping and their purpose
and methods. The implementation as conducted in each step is
presented below.

Step 1 required obtaining insight into the health problems
and underlying determinants of older adults with MCI. We de-
veloped a complex intervention focused on behavioral support
for MCI. Moreover, we first sought to understand the kind of
support needed by an individual for their problem. Through
this step, we gained insight into the health problems and un-
derlying determinants of treatment adherence among older
adults with MCI. To identify training and methods for provid-
ing them with the necessary support, we reviewed literature on
the health problems associated with MCI. We searched
PubMed and Cumulative Index to Nursing and Allied Health
Literature (CINHAL) for English articles, and Korean studies
Information Service System (KISS), KoreaMed, and Research
Information Sharing Service (RISS) databases for Korean arti-

Steps Objectives

Methods

1 Needs assessment

2 Formulation of the change objec-

tives able determinants

3 Selection of the theory-based
methods and practical strategies

e Select methods that address change objec-

tives

e Select evidence-based and design of practi-

cal implications
4 Producing program components
and materials tion

5 Planning program adoption and im- e Preparing for intervention implementation

plementation

6 Planning for evaluation

e |dentify and select theoretical models

® [ntervention content and method composi-

e Setting up an evaluation plan

® Gain insight into health problems and under- ® Review of evidence
lying determinants of older adults with MCI

- Systematic literature review related to the older
adults with MCI

- Target population
- Analysis of behavior
- Behavioral determinants

® Specify performance objectives and change- @ Intervention outcomes settings

- Goal of outcomes
® Proximity objectives identification
- Specific performance goals for behavior change

® Analysis of prior interventions to select health belief
model

- A research framework constructed based on the
health belief model

- Selection of intervention strategies and methods

® Draft development of the ITAl program with the ex-
perts
e Content validity test by the experts
® Adoption and implementation planning of the de-
veloped program considering its sustainability
- Constructing the ITAI
- Pretest
® Application of the ITAI program through a quantita-
tive pilot study

ITAl=Internet of things-based treatment adherence intervention; MCI=Mild cognitive impairment.

https://doi.org/10.17079/jkgn.2023.00024
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cles published until August 2020.

The literature review search terms were “mild cognitive im-
pairment OR mild cognition impairment OR mild impair-
ment of cognition OR mild impairment of cognitive function
OR cognitive decline” AND “medication adherence OR medi-
cation compliance” AND “activity or activities OR walk OR
walking OR exercise” AND “program OR programs OR inter-
vention OR interventions OR treatment OR treatments.” The
following criteria were used to select studies for analysis: (1) re-
search published in English and Korea, (2) experimental or
quasi-experimental studies, (3) research conducted for older
adults with MCI, and (4) research with medication adherence
and physical activity program. Finally, we analyzed 16 of 237
studies after excluding those irrelevant to the topic (Table 2,
Appendix 1) [12,13,25-38].

In Step 2, we formulated the outcomes for health behavior
change, dividing them into broad and specific performance
objectives. We conducted a comprehensive literature review on
medication adherence and physical activity among older adults
with MCI in Step 1; based on this, overall behavioral goals and
specific interventions for older adults with MCI were finalized.

In Step 3, a theoretical analysis was performed to identify ef-
fective health behaviors. A research framework was construct-
ed based on the health belief model [39]. The performance
strategy based on the health belief model was determined
through the literature for health behavioral belief promotion
education, self-efficacy improvement, cue to action trigger, cue
to action trigger and reminder, and individualized coaching.

In Step 4, we designed the ITAI with components and mate-
rials consistent with the identified change goals and methods,
described the components, and determined real-world appli-
cations. A discussion with six experts was conducted. Some of
the experts had participated in the problem analysis in Step 1.
To verify the validity of the expert group, the members were
three nursing professors with expertise in health-related re-
search and intervention program development, two geronto-
logical nurse practitioners with more than 20 years of experi-
ence, and one neurologist.

In Step 5, after a week of pre-testing with participants with
MCI, the research team met to discuss the implementation
barriers and mitigation action plans.

In Step 6, we designed a randomized control trial pilot study
to evaluate interventions. The program includes a nurse’s as-
sessment of medication adherence and physical activity, weekly
phone visits, and education. Major outcome measurement

220

Table 2. Literature Review of Studies Related to Medication Adherence and Exercise Intervention

NO.

Results
Medication adherence

Qutcomes measured
Mini-Mental State Exam-

Duration

Strategies

Intervention
-27 community-dwelling Use of medication moni- -The cues were individu- 8 weeks

Population

Design

Author (year)
Insel and Cole Before-after

improved from 64.5%

to 78%

ination (MMSE) scores

ally tailored (nurse-in-

toring system (MEMS)
as reminder to take

medication

adults self-administer-
ing one prescription

medication
-Mean age 78 years,

study

(2005) [13]

stituted individualized)

-Provide cues to support
remembering with

MEMS

range 67~89 years

SAMR values of 100%

100% improvement in
at 3 months

self-administration
medication rate
(SAMR) values at 1

-55.5% of users showed
month
-49.9% maintained

(Continued to the next page)

percentage of days that

the correct number of
doses was taken accord-

Medication adherence:
ing to MEMS

-Automatic pill dispenser 12 weeks

-Caregiver monitoring

dispenser as reminder to  with daily alarms

take medication

adults with a history of

non-adherence

-18 community-dwelling Use of an automatic pill
-Age 81.2+6.2 years

Before-after
study

etal. (2012)

(2]

Kamimura
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N o consists of items for treatment adherence; medication adher-
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Health System prior to conducting the study (IRB No. 4-2019-
1317).

RESULTS

1. Step 1: Needs Assessment

In the first step of the needs assessment, we reviewed and
analyzed the health problems and behaviors of MCI to identify
the determinants. Furthermore, the final participation criteria
were as follows: aged 65 years or older, diagnosed with MCI by
a neurologist, no previous history of any psychiatric disease,
taking medications for a chronic disease, using a smartphone,
and those who have a primary caregiver. People with a diagno-
sis of dementia and severe respiratory and cardiovascular dis-
ease were excluded.

1) Analysis of Behavior

Compared to older adults in general, those with MCI suf-
fered from more chronic diseases such as hypertension and di-
abetes [3]. Medication adherence among community-dwelling
individuals with MCI was reportedly between 64.8% and
75.0% [13,26]. As most participants with MCI lived in their
homes, the need for an integrated intervention to improve the
adherence of doctor-prescribed medication and physical activ-
ity (hereafter referred to as treatment adherence) for dementia
prevention was necessary.

We found that older adults with MCI perceived difficulties
in performing healthy behaviors. Although they could per-
form normal activities, they had memory impairment due to
cognitive decline, which means that even though they
thought of implementing healthy behaviors, they could not
practice them due to a decline in memory. Cognitive decline
in such individuals, therefore, acts as a risk factor for lower
medication adherence [40] and affects instrumental activities
of daily living, rendering it difficult to comply with treatment
[11]. Although exercise is recommended for those at risk or
individuals who are living with dementia, many are inactive
[41]. Older adults with MCI are less active than those with-
out it, and few meet the recommended physical activity for
maintaining their health and functioning [42]. The tendency
for low physical activity and fitness in people with MCI or
dementia may be due to different barriers concerning exer-
cise participation. Because these people are generally older,
they must fight the perceived age-related barriers to exercise

https://doi.org/10.17079/jkgn.2023.00024

participation, such as fear of falls, increased risk of injury,
and a perception of limited benefits of exercise [42]. Educa-
tion is needed to overcome these barriers. Moreover, it is es-
sential to improve the perceived health beliefs related to
physical activity [39].

2) Analysis of Behavioral Determinants

In this study, we confirmed the theoretical definition and de-
veloped an operational definition of treatment adherence. The
former refers to the degree to which an individual performs
behaviors consistent with a clinical prescription [8]. The latter
entails the adherence to prescribed medication for chronic dis-
eases and physical activity. We considered the major behavioral
determinants of individuals with MCI based on the health be-
lief model to identify the factors that could change behaviors
for treatment adherence. The main factors affecting the health
behavior of participants with MCI are problems of cognitive
impairment, which do not allow behaviors to be practiced ow-
ing to the lack of perceived health beliefs (threats and expecta-
tions) [43] and memory deterioration. Exercise providers pro-
mote movement in these groups by recognizing and respond-
ing to the needs of people with MCI or dementia in exercise
programs [41]. Furthermore, cue to action interventions have
been implemented to help memory by focusing on strategies
that trigger actions [13]. However, even if the perceived health
beliefs are enhanced, it is difficult to practice them due to
memory impairment. Specifically, we recognized the need for
a method that could help improve health beliefs and memory
for people with MCI to practice health behaviors.

2. Step 2: Outcomes and Objectives

The second step was to identify intervention outcomes
based on needs assessment. The intervention goal was treat-
ment adherence by improving the patients’ medication adher-
ence and performance of physical activities, to reduce the risk
of dementia. We defined behavioral outcomes as an “increase
in treatment adherence” As perceived health beliefs and be-
havioral triggers cause these treatment adherence behaviors,
the performance goals should be devised around them. Subse-
quently, we established objectives by selecting important and
modifiable determinants of behavior, taking medication based
on perceived health beliefs and creating cues to action for behav-
ior leading to reaching or maintaining medication adherence. To
achieve these, we formulated the change goals (Table 3).
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3. Step 3: Theoretical Methods and Practical Strategies

In the third stage, we identified and selected theoretical
models and evidence-based methods to address the change
objectives described earlier. The health belief model was found
to be appropriate because it accounted for health behavior
changes, including key motivational factors and individual
perceptions, to explain preventive health behaviors. The health
belief model is divided into risk and expectation factors in the
perceived health beliefs; based on this classification, health be-
haviors can be practiced using a cue to action. Health beliefs
refer to behaviors regarding disease control that help in behav-
ior change and function as prerequisites for action [39]. The
health belief model consists of five concepts of behavioral
change: perceived severity, susceptibility, benefit, barriers, and
self-efficacy [39]. To develop the interventions, we confirmed
the theoretical definition of the health belief model, established
an operational definition, identified the components of this
study (Table 3), and constructed a framework.

1) Behavior Change Techniques

After identifying the patient and ITAIT target behaviors, in-
terventions were developed for older adults with MCIL; an in-
tervention method using the IoT to provide reminders was se-
lected for action trigger strategies [25]. Additionally, perceived
health beliefs promotion education and self-efficacy enhance-
ment strategies were developed. Recently, devices that help
medication adherence can prompt and monitor drugs based
on the IoT, enabling the use of technology-oriented reminders
[18]. As a strategy to promote physical activity, recommended
walking (cardio exercise) that is not limited by time and space
was selected as it could easily induce regular exercise in older
adults [32]. Regarding the IoT, wrist-worn devices promoted
walking. We further developed personalized goals and con-
tents for their achievement as follows: the ITAI based on per-
ceived health beliefs improvement education and the self-effi-
cacy enhancement strategy; the IoT smart pillbox, wrist-worn
devices, and action trigger strategies as reminders [25]; and
personalized nursing coaching strategies [26].

4. Step 4: Developing Intervention Components
1) Development of the ITAI Content

The fourth stage involved designing an ITAI with compo-
nents and materials consistent with the change goals and

https://doi.org/10.17079/jkgn.2023.00024

methods identified in Step 3, which was discussed with the ex-
pert group. The individual components and the real-world ap-
plications that were developed were described. First, design
problems were identified by reviewing the literature on inter-
ventions based on the health belief model [39] and those using
the IoT. Second, data on communication technology informa-
tion about the device were obtained. Finally, educational pro-
grams on the perceived severity, susceptibility, benefit, and bar-
riers (perceived health beliefs) were developed as a strategy for
improving health behavior beliefs. The intervention strategy
consisted of self-efficacy enhancement approaches, including
achievement experience, proxy experience, and verbal persua-
sion [44]. To improve an individual’s perceived health beliefs,
participants and their primary caregivers were educated on
disease knowledge, dementia risk factors, the importance of
medication adherence and physical activity, how to exercise
walking, and how to practice drug use. Personalized training
methods were implemented via handouts, and pre-interven-
tion training was provided to participants lasting approximate-
ly 20~30 minutes. During the intervention period, for custom-
ized nursing coaching, an IoT-based smart pillbox alerted the
user to take medicines, and a wrist wearable device reminded
the user to go walking. In the introductory step, we trained a
researcher (registered nurse) in prescription recommenda-
tions, IoT smart pillbox, and wrist wearables, using handouts,
educational material, and demonstrations. Personalized nurs-
ing coaching, which is conducted via weekly telephone consul-
tation, lasting about 20 minutes enquired about feedback on
the patient’s medication adherence rates, the average weekly
steps, and then the weekly steps goals for the ensuing week.
Additionally, in real-time, the researcher immediately checked
the medication adherence status through the data transmitted
from the smart pillbox. If the patients failed to take medication
more than twice, the researcher instantaneously contacted
them via phone and sent a text message to the primary caregiv-
er. Primary caregivers provide the most care for older adults
with MCI, mainly daughters, sons, and daughters-in-law in
Korea. When the primary caregivers received the text message,
they were instructed to visit or call the older adults with MCI
or help them take their medications. During the maintenance
period, a reminder strategy was implemented, excluding cus-
tomized nursing coaching, to maintain a reminder set for a
personalized smart pillbox and a wearable alarm set as a main-
tenance strategy to promote physical activity.
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2) Content Validation

The panel of five experts (comprising physician, nursing
professors, and geriatric practitioners with at least 10 years of
experience) evaluated the education and program content va-
lidity, and the relevance of the ITAI using the Polit and Beck
methods [45]. We measured the content validity index of the
overall ITAI program using the scale content validity index.
The proportion of education and program content that report-
ed a rating of 3 or 4 by all content experts (scale content validi-
ty index/universal agreement), the average of the item content
validity index for all items on the scale (scale content validity
index/average proportion), and the content validity index of
ITAI individual content items (item content validity index)
[46]. The scale content validity index is a composite score that
requires key components like the scale content validity index/
universal agreement, scale content validity index/average pro-
portion, and the item content validity index. Each item was
rated on a 4-point scale to avoid having an ambivalent mid-
point: 1, not relevant; 2, somewhat relevant; 3, quite relevant;
and 4, highly relevant. The experts’ scores are assigned rele-
vance when they score 3 to 4 on the Likert-type scale. When
the assigned score is deemed as relevant then a 1 is assigned
and when it is deemed not to be relevant then a 0 is assigned.
The individual item content validity index ratio was computed
as the number of relevant ratings, therefore, dichotomizing the
scale into either relevant (1) or not relevant (0). As a result, the
scale content validity index/universal agreement, scale content
validity index/average proportion, and scale content validity
index/universal agreement ranged from 1.00. The criteria of
the dimensions that indicated sound content validity were item
content validity index >0.78 and scale content validity index/
average proportion >0.90 (Appendix 2).

5. Step 5: Implementation Plan

The ITAI will be planned as a pre-post design with a control
group, comprising an intervention period of 6 weeks, and a
maintenance period of 4 weeks based on the 16 articles includ-
ed in the literature review. We discussed the potential issues
and barriers to intervention implementation and devised a
plan to ensure the execution with the expert group. Addition-
ally, the researcher was trained to conduct the intervention.
The researcher who provided the intervention participated in a
one-day training course on the components. Subsequently, the
nurse received supervision and feedback on how they deliv-
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ered the post-implementation interventions. A trained nurse
examined the pre-test of the intervention in five older adults
with MCIL. After ITAI was initially completed, five older adults
tested its usability. During the pre-test, the project leader su-
pervised the nurse to ensure that the assessment was carried
out as described. After a week of pre-testing, the five older
adults with MCI and a research team met to discuss the barri-
ers to implementation to develop an action plan to overcome
the barriers. The main difficulty identified during the testing
phase was that older adults with MCI forgot to use the device
due to memory impairment. To solve this problem, we created
a poster with an illustration and provided a description of the
device, and placed it in the patients’ homes where they could
observe it while taking medications.

6. Step 6: Evaluation Plan

The evaluation of the intervention is part of the implementa-
tion process. We conducted a pre-test and designed a random-
ized controlled trial to assess the feasibility of the intervention,
and investigated the delivered practice. The goal of the inter-
vention is to enhance medication adherence, physical activity,
perceived health beliefs, and self-efficacy. The final IATI for
older adults with MCI is presented in Table 4 and Figure 1. In
the first week, which is the start of the intervention, the pa-
tients are given a demonstration of the IoT device in their
homes. The nurse evaluates the physical activity assessment
and medication adherence. Thereafter, the researcher provides
face-to-face education for medication adherence and physical
activity. The patients implement daily activity (steps count),
which is monitored through a wearable device. For 1 to 6
weeks, the nurse researcher performs daily checks through re-
al-time monitoring of medication adherence through the web-
server. If medication non-adherence happens twice in a row,
the nurse makes an immediate call to the participant and sends
a text message to the caregiver. Furthermore, nurses provide
weekly phone visits to provide feedback and motivation. For
seven to 10 weeks, the participants themselves implement
medication adherence and physical activity enhancement with
the help of an IoT device. The primary outcomes are medica-
tion adherence rates and the average weekly step count. This
study will have a duration of 10 weeks, and the outcome vari-
ables will be assessed at baseline, 6 weeks, and 10 weeks. Out-
come assessment measures will include perceived health be-
liefs, self-efficacy, medication adherence, and physical activity
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Table 4. Contents of the Internet of Things (loT)-Based Treatment Adherence Intervention Program

Health beliefs cue to action sources

Week Reminder Personal influence Intervention Strategy
1 Vv |oT-based smart pillbox setting in patient home; Training on  Demonstration and patient
the use of smart pillbox, and wrist-worn wearables and app  performance
(initial weeks)
v Check how to take the medication and assess the remaining Registered nurse (RN) eval-
number uation
v Physical activity assessment RN evaluation
vV Education on preventing and delaying dementia; the impor-  Face-to-face education
tance of medication adherence and physical activity
Vv Check the correct usage performance of the smart pillbox  Patient performance
and wearable
Vv Wearable alarm settings to promote physical activity: check RN and patient performance
the weekly average step count and set target steps
1~6 vV Real-time monitoring of medication adherence through the RN evaluation (every day)
web server
vV Daily physical activity (step count) monitoring through wear- RN evaluation (every day)
able apps
v Wearable alarm settings to promote physical activity: check Patient performance
the weekly average step count and set target steps
v Vv Medication non-adherence twice in a row: Immediate phone RN evaluation; Telephone
call; a text message sent to a caregiver calls by RN
v v Weekly phone visit: feedback and motivation Telephonic counselling by
RN
7~10 v Keep using smart medicine boxes and wearables
v Follow personalized smart medicine box alarm settings
V Follow the wearable alarm settings

App-based Patient Caregiver
Self-care training

Input

I
v

Feedback

Participants

/'

Input

q

Feedback

T ——————————

Healthcare provider

Figure 1. Structure of Internet of things-based treatment adherence intervention.
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levels. The outcomes will be analyzed using a linear mixed-
effects model with random effects and repeated measures ef-
fects.

DISCUSSION

The use of Intervention Mapping ensured an efficient ap-
proach to intervention development, including the participa-
tion of the target population. It was ascertained that the inter-
vention was systematically approached and based on the avail-
able evidence and theories. It was grounded in theory so that
the project planner could specify the essential determinants
and outcome factors. This framework also made it easy to de-
termine what needed to be changed due to the intervention. In
this study, we described the systematic evolution of the ITAI
interventions according to the Intervention Mapping,

The goal of our intervention was to improve treatment ad-
herence by enhancing medication adherence and physical ac-
tivity so that dementia could be prevented or delayed in people
with MCI in the long term. Previous interventions to promote
medication adherence [10,18] and physical activity [32] exist,
but relatively few interventions include a real-time approach
and feedback. The program developed in this study is useful as
it is an ITAT with a real-time approach focusing on treatment
adherence and fully considers the environment in which the
technology-based healthcare service influence has grown. This
program is based on the theory of health belief behavior de-
signed to increase treatment adherence and prevent cognitive
decline in older adults with MCI. The ITAI will help improve
treatment adherence outcomes, and ultimately, prevent or de-
lay dementia and improve health status among communi-
ty-dwelling older adults with MCI. Community health work-
ers, healthcare providers, and administrators can easily access
older adults with MCI living at home or in institutions and im-
prove treatment performance.

The Intervention Mapping enabled us to describe and de-
sign our intervention using selected strategies that are essential
for older adults with MCI. The Intervention Mapping was
found to be a beneficial and systematic way to describe inter-
ventions; however, to ensure standardization using the IoT, we
spent extensive time identifying and using IoT-based Korean
products. This was done to select a product that would suit the
patients’ individual needs. This paper explained the interven-
tions in detail and with transparency to inspire other programs
that are being developed using different methods.
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Community-dwelling older adults with MCI have been ob-
served to have varying impairments and considerable comor-
bidities. The ITAI is intended to provide support to older
adults with MCI with some degree of independence who live
in communities rather than those who receive institutional
care or depend on domiciliary carers. Older adults with MCI
within some communities may have considerable physical
function limitations or debilities and may be depressed. There-
fore, our intervention might not entirely meet their needs and
treatment adherence. As a result, those with specific difficulties
(e.g., comorbid chronic illnesses, physical function limitations,
behavioral and psychological symptoms) may require some
tailored goal adherence support from a nurse, doctor, or phar-
macist.

The possibility of accepting IoT devices for older adults with
MCI was confirmed. The ITAI in this study can be managed at
the patient’s home in real-time, and the health manager can
check the patient’s treatment progress anytime, anywhere,
making immediate intervention possible, reducing cost and
time, and increasing the effect. However, older adults with
MCI needed several educational sessions and demonstrations
as one or two sessions were insufficient. The nurse researcher
had to visit the participants’ homes several times because they
forgot to use the device due to a malfunction or memory loss.
Thus, the extent to which the provider intervention contribut-
ed to increased treatment adherence rates is unclear. For this
reason, during the intervention period, older adults with MCI
were asked to identify additional barriers by identifying the
number of training and demonstration sessions required. Pro-
vider training was designed for providers serving older adults
with MCI and might not be effective in diverse settings or con-
texts as the materials used may not resonate with other popula-
tions. Additionally, the Coronavirus disease 2019 (COVID-19)
pandemic began after our intervention was developed, with
accompanying restrictions on physical activity and interaction
due to social distancing. In future programs, it is necessary to
develop exercise interventions that can be applied within the
COVID-19 context.

Nevertheless, Intervention Mapping can serve as a blueprint
for adapting the intervention to different populations and envi-
rons while retaining the core program components. It is possi-
ble to reorganize and utilize training tailored to the target audi-
ence before the application of ITAL Furthermore, as a strategy
to increase utilization in practice, it is necessary to establish a
web-based system that allows the target person to be linked
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from the hospital to the community dementia prevention cen-
ter for healthcare providers as a form of management. It can be
used for patient treatment by establishing a system in which
the patient management results are linked to the hospital for
future use.

CONCLUSION

In conclusion, the Intervention Mapping was used as a me-
thodical procedure for developing the ITAI for older adults
with MCI. Healthcare providers can use this program to im-
prove treatment adherence for chronic disease management
and dementia prevention in older adults with cognitive impair-
ment. Further studies are warranted to evaluate the effective-
ness of this intervention. Efficacy assessment would contribute
to strategies for improving treatment outcomes in older adults
with MCL
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Internet of things-based treatment adherence program

Appendix 1. Systematic literature review process of the study. DB=Database.

Identification ]

[

Screening

[

Eligibility ]

)

Included

Journal records identified
through DB searching
(n=199)

Thesis & Dissertation records
identified through DB searching
(n=38)

I I

Records identified through DB
searching (n=237)

«— Duplicates removed (n=20)

}

Titles and abstracts screened
(n=217)

Records excluded with reasons
(n=194)

-Survey (n=21)

-Systematic literature review
and Review studies (n=15)

e -Mixed method study (n=1)

-Qualitative study (n=1)

-Different subjects (n=15)

-Different dependent variable
(n=21)

-Not related subject study
(n=120)

Full-text articles assessed for
eligibility (n=23)

Full-text articles excluded,
with reasons (n=7)

[ -Different contents of
intervention (n=2)

-Combined studies (n=5)

}

Studies included in
quantitative synthesis
(n=16)

[
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Appendix 2. Rating on an Internet of things-based treatment adherence intervention program of program content and education by five experts:
Rated 3 or 4 on a 4-point relevance scale. CVI=Content validity index; I=Item-level.

Category Expert 1 Expert 2 Expert 3 Expert 4 Expert 5
Contents of Program

Experts in agreement  Item CVI

1 v v v v v 5 1.0
2 v v v v v 5 1.0
3 v v v v v 5 1.0
3-1 v v v v v 5 1.0
3-2 v v v v v 5 1.0
3-3 v v v v v 5 1.0
4 v v v v v 5 1.0
5 v v v v v 5 1.0
6 v v v v v 5 1.0
7 v v v v v 5 1.0
8-1 v v v v v 5 1.0
8-2 v v v v v 5 1.0
Average |-CVI= 1.0
Proportion relevant 1.0 1.0 1.0 1.0 1.0
Contents of Interventions Program by Week
1 v v v v Vv 1.0
2~6 v v ) v v 1.0
7~10 v v v v v 1.0
Average |-CVI= 1.0
Proportion relevant 1.0 1.0 1.0 1.0 1.0
Contents of Education
1 v v v v v 5 1.0
2 v v v v v 5 1.0
3 v v v v v 5 1.0
4 v v v v v 5 1.0
5 v v v v v 5 1.0
6 v v v v v 5 1.0
7 v v v v v 5 1.0
8 v v v v v 5 1.0
Average |-CVI= 1.0
Proportion relevant 1.0 1.0 1.0 1.0 1.0
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data obtained were analysed using a conventional content analytic method. Results: The analysis re-
vealed seven categories and 18 subcategories. The main positive aspects of the GNP programme cur-
ricula were “Acquiring knowledge and skills to elder care through the GNP programme” and “Appli-
cation of gerontological nursing-related knowledge and skills attained from the GNP programme.”
The negative aspects included “Didactic education insufficient for the development of expertise in ge-
rontological nursing” and “Ineffective and suboptimal operation of clinical practice curriculum.”
Suggestions to improve the GNP programme curricula were “Enhancement of education in core
courses,” “Strengthening the contents of gerontological nursing didactic courses,” and “Quality im-
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dents with quality education and training pertinent to professional healthcare for older adults in vari-
ous healthcare settings.
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INTRODUCTION

1. Background

South Korea became an aged society in 2018 and is project-
ed to become a super-aged society by 2025 [1]. To manage old-
er adults’ health and functions effectively and thereby improve
their quality of life, it is imperative for healthcare providers to
obtain the appropriate knowledge and skills for elder care
through additional education and training. The gerontological
nurse practitioner (GNP) is one of the healthcare providers
who have advanced education and training in elder care. In
South Korea, the GNP refers to an advanced practice nurse

(APN) who ‘establishes nursing plans, conducts various pro-
grammes, and cares for older adults in hospitals, medical wel-
fare institutions, and nursing homes to improve their health
and conditions’ [2]. Following the legislation of the APN sys-
tem in 2003, 2,511 registered nurses (RN) received a GNP cer-
tificate through certification examination by 2021 [3].

To become a GNP in South Korea, an RN must complete
13-credit core courses, 10-credit gerontological nursing didac-
tic courses, and 10-credit clinical courses on master’s-level in
an educational institution recognized by the Minister of Health
and Welfare and pass the national certification examination
[4]. Although each institution operates its GNP programme
with some variability, its curriculum is based on the standard

© 2023 Korean Gerontological Nursing Society
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curriculum that the Korean Accreditation Board of Nursing
Education presents. The Board requires that the GNP educa-
tional programme consists of six core courses (i.e., pathophysi-
ology, pharmacology, advanced health assessment, nursing re-
search, nursing theory, APN roles and related policies), five ge-
rontological nursing didactic courses (i.e., advanced geronto-
logical nursing for healthy aging and health promotion, man-
agement of geriatric disorders I and II, management of long-
term care I and II), and at least 300-hour gerontological nurs-
ing-related clinical courses (i.e., practicum in nursing manage-
ment of health problems in older adults I and II, practicum of
long-term care management I and II) [5].

The GNP educational programme has been evolving since
its commencement in 2004. Under the permission of the Min-
istry of Health and Welfare in August 2003, seven Schools of
Nursing launched the GNP educational programme in 2004
[6]. The Korean Accreditation Board of Nursing Education es-
tablished operational guidelines for APN educational pro-
grammes to comply with in 2006 and convened a Curriculum
Special Committee in 2014 to derive the core competencies of
APNs and review the educational programmes by field. After a
long discussion process, the Board confirmed the reorganiza-
tion of the GNP programme curricula in 2021, and each
school has been reorganizing its GNP programme curricula
currently [5]. In addition, the Board has made the first revision
to APN educational programme operation guidelines in
March 2023 after the release of the operation guidelines in
2006 [7].

To improve or maintain the quality of APN education, the
Korean Accreditation Board of Nursing Education has audited
APN education programmes at each institution annually.
However, the evaluation focuses on the status of student enrol-
ment and completion as well as the structure and operation of
APN programmes rather than the content and quality of edu-
cation [8]. In 2014, Shin et al. [9] showed that GNP students
faced difficulty in attaining the GNP competence owing to a
lack of GNP preceptors who could serve as role models in the
clinical setting. In the real-life scenario, staff nurses who are
not GNPs and physicians served as preceptors in clinical prac-
tice [9].

On 19 April 2022, the Ministry of Health and Welfare re-
vised and promulgated the Rules on Recognition of Qualifica-
tions as Professional Nurses, which stipulates the scope of
practice for nurse practitioners (NPs) in 13 fields [10]. Further-
more, this revised regulation provides a basis for entrusting the

238

quality management of professional nurse education institu-
tions, which may contribute to the effective development of
APNES clinical roles and capability. Unfortunately, knowledge
of the quality of GNP programme curricula from the pro-
gramme completers’ perspectives is limited. Therefore, this
study was conducted with an aim to describe positive and neg-
ative aspects of the current GNP programme curricula and
provide suggestions to promote/improve the programme, from
the perspective of RNs who are certified GNPs. The findings of
this study may provide a fundamental framework for the de-
velopment of practical strategies that improve the quality of
GNP education and training.

2. Research Purpose

This study was performed to describe nurses’ perceptions of
the GNP programme curricula with a key focus on identifying
the positive and negative aspects of the programme curricula
and provide suggestions to improve the curricula.

METHODS

Ethic statement: This study was approved by the Institu-
tional Review Board (IRB) at Chung-Ang University (IRB No.
1041078-202111-HR-330-01), and we obtained written in-
formed consent from participants.

1. Study Design

This study employed a qualitative descriptive approach with
semi-structured, individual interviews and conventional con-

tent analysis [11].
2. Participants and Recruitment

This study utilized purposeful sampling to recruit RNs with
a GNP certification who provide care to older patients in clini-
cal settings. Recruitment for this study was advertised through
the website of Korean Association of Advanced Practice Nurs-
es and the nurse community mobile application which was
used by over three million nurses to manage and share their
work schedules. Individuals who fulfilled the inclusion criteria
and were interested in participating could directly contact the
principal investigator (PI) or submit their name and contact
information through the online link that was provided. The PI

https://doi.org/10.17079/jkgn.2023.00031
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explained the study’s purpose and methods again and received
written informed consent which was submitted online. Each
potential participant who was interviewed was asked about
other potential participants, and this additional snowball sam-
pling approach facilitated the recruitment process. The recruit-
ment continued until no new information related to the expe-
riences of GNP programme curricula emerged. A total of 21
participants were recruited.

3. Data Collection

Prior to data collection, the authors developed an interview
guide based on a review of the relevant literature and a consul-
tation with a nursing professor with expertise in gerontological
nursing, and pilot-tested the interview guide on three RNs
who were certified GNPs. The main interview questions were:
“Please tell me how the GNP programme that you were en-
rolled has helped you with your clinical practice”; “Could you
tell some good things about the GNP programme that you had
enrolled in?”; “Tell me about something that you think is un-
satisfactory or problematic in the GNP programme”; and
“Please tell me any suggestion to improve the quality of the
GNP programme curricula”

The PI collected data through semi-structured individual in-
terviews with the participants from 2 February to 8 March
2022. After obtaining permission from the participants for au-
dio-recording an interview, the PI conducted interviews in
person (n=2) or by telephone (n=19) based on the partici-
pant’s convenience, at their desired time, and in places (a meet-
ing room at a hospital and separate area in cafe) where privacy
could be protected. The PI started interviews by asking about
the participants’ general characteristics (e.g., age, sex, degree of
education, marital status, religion, years of GNP certification,
total clinical experience, and position) and indicated their an-
swers in the questionnaire. Prior to the main interviews, the PI
obtained permission from the participants once again to au-
dio-record the interviews. Each participant participated in one
to two interviews; the first interview lasted 30~60 minutes
whereas the second interview, which was conducted to ask ad-
ditional questions or clarify unclear information, lasted, on av-
erage, 10 minutes. During the interview, questions were asked
flexibly according to the flow of the participant’s story, and the
PI maintained a sympathetic attitude as much as possible to
create a comfortable atmosphere. Moreover, the PI document-
ed the non-verbal expressions of the participants during the in-
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terviews and the reflection notes at the end of each interview
(interview atmosphere, subject attitude, researcher’s feelings,
summary of the interview, etc.). The audio-recorded inter-
views were transcribed verbatim, and the PI compared the
transcripts with audio-recordings to confirm their accuracy.

4. Data Analysis

The general characteristics of the participants were analysed
using descriptive statistical analysis in the IBM SPSS 27 pro-
gram (IBM Corp.). We managed and analysed interview data
using NVIVO 13 (QSR International), a qualitative research
and analysis software. To describe nurses’ perceptions of the
GNP programme curricula and provide suggestions to im-
prove the curricula, the interview data were analysed using the
conventional content analysis with an inductive coding meth-
od [12]. Two authors repeatedly read transcripts to familiarise
themselves with the content of the interviews, and inde-
pendently open-coded the first three transcribed interview
data, compared the results, and reconciled any differences
through discussion. Thereafter, the PI coded the rest of the
transcripts and grouped similar or relevant codes into subcate-
gories and categories; the second author reviewed and con-
firmed the codes, subcategories, and categories at weekly meet-
ings. Moreover, two authors selected representative quotes
from the interviews to present the findings, and the quotes
were translated into English by the bilingual second author.

5. Researcher Preparation and Trustworthiness

The PI received education and training on qualitative re-
search by availing nursing research courses in the master’s pro-
gramme, reviewing the literature on qualitative methodologies,
participating in qualitative research as an interviewer, and
meeting with nursing professors who were qualitative research
experts. Furthermore, the PI had more than 10 years’ experi-
ence in caring for older adults in the internal medicine and
surgical wards and outpatient departments of tertiary general
hospitals, which helped to not only establish relationships with
the participants but also understand the contents of the inter-
views.

To secure the trustworthiness of the study’s findings, Lincoln
and Gubas four criteria were considered [13,14]. To ascertain
credibility, which establishes whether the collected data and
the analysed results are reliable, the PI conducted interviews
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with sufficient margin to allow the participants to fully express
their experiences. During the interview, the participants’ am-
biguous statements were clarified until the PI fully understood
the statements. Furthermore, when the PI found a lack of con-
tent or an incomprehensible section during the analysis, she
contacted the participants to schedule additional interviews.
The reliability of analysis and interpretation could be increased
through discussion with the second author about the research
results. Transferability means to evaluate whether the analytical
results can be extrapolated to a similar situation. The PI tried
to increase the transferability by describing the participants’
vivid and specific expressions. Dependability, a criterion for
evaluating whether a study has been conducted in a consistent
and traceable manner, was maintained by recording all pro-
cesses of data collection and analysis and verifying the docu-
mentation with the second author who has rich experience in
qualitative research. To determine the confirmability, a criteri-
on for evaluating what efforts have been made to minimise re-
searcher bias or influence, the PI tried to maintain neutrality
by setting aside her personal bias and reflecting the experience
and thoughts of the participants as much as possible.

6. Ethical Considerations

This study was approved by the IRB at Chung-Ang Universi-
ty (IRB No. 1041078-202111-HR-330-01). The PI informed
the participants about the purpose of the research, methods,
benefits and risks, the need for audio-recording of the inter-
view, the anonymity of the data, the guarantee of privacy and
confidentiality, the incentive for participating in the research,
and the right to refuse to participate in the research. Then, the
PI obtained written informed consent online from the partici-

pants.

RESULTS

1. General Characteristics of the Participants

Table 1 shows the general characteristics of the 21 partici-
pants (age: 38.1£7.7 years, all females); the majority of partici-
pants were married (n=12, 57.1%), religious (n=11, 52.4%),
had 10~20 years of professional experience (n=10, 47.6%),
and most frequently worked in tertiary general hospitals
(n=10, 47.6%), followed by secondary general hospitals (n=5,
23.8%), long-term care hospitals (n=3, 14.3%), and nursing
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Table 1. General Characteristics of Participants (N=21)

Characteristic Category Value
Age (year) 38.1+7.7 (28~56)
Sex Female 21 (100)
Marital status Single 9 (42.9)
Married 12 (57.1)
Religion No religion 10 (47.6)
Christian 6 (28.6)
Buddhism 3(14.3)
Catholic 2(9.5)
Locations of educa-  Seoul (7 institutions) 18 (85.7)
tional institutions  Gyeonggi-do (1 institution) 1(4.8)
Others (2 institutions) 2(9.5)
Period since certifica- <1 8 (38.1)
tion (vear) 1to<5 8(38.1)
510 <10 1(4.8)
>10 4(19.0)
Total clinical experi- 5 to <10 5(23.8)
ence (year) 10 to <20 10 (47.6)
>20 6(28.6)
Clinical experience in <1 5(23.8)
current position 1to <5 8(38.1)
(vear) 5t0 <10 1(4.8)
10 to <20 7(33.3)
Current workplace  Tertiary hospital 10 (47.6)
General hospital 5(23.8)
Long-term care hospital 3(14.3)
Nursing home 3(14.3)
Current position GNP 4(19.0)
Other APN 3(14.3)
Coordinator or educational 2(9.5)
nurse
General nurse 9 (42.9)
Head nurse 3(14.3)

Values are presented as meantstandard deviation (range) or num-
ber (%). APN=Advanced practice nurse; GNP=Gerontological nurse
practitioner.

homes (n=3, 14.3%). The period from the GNP certification
was mostly less than 5 years (n= 16, 76.2%). The participants’
current positions were a gerontological APN (n=4, 19.0%),
other APNs (n=3, 14.3%), coordinator or educational nurse
(n=2,9.5%), general nurses (n=9, 42.9%), or managers (n=3,
14.3%). Twenty-one participants in this study completed their
education at ten different educational institutions.

2. Nurses’ Perceptions of the GNP Programme Curricula
From the data analysis, seven categories and 18 subcatego-

ries emerged regarding three domains: (a) positive aspects of
GNP programme curricula; (b) negative aspects of GNP pro-
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gramme curricula; and (c) suggestions to improve the curricu-
la (Table 2).

1) Positive Aspects of the GNP Programme Curricula

The positive aspects of the GNP programmes that the par-
ticipants had enrolled in included being able to acquire knowl-
edge and skills specific to elder care and apply them to their
clinical practice. This domain comprises two categories and
four subcategories.

(1) Acquiring knowledge and skills to elder care through the
GNP programme

Through the GNP programme curricula, participants artic-
ulated that they were able to descriptively and intensively learn
about aging-related physical, cognitive, psychological, and so-
cial changes, the characteristics of older adults’ health prob-
lems, and how to manage the health problems. The most help-
ful content included non-specific signs and symptoms of older

Table 2. Participants' Perceptions of GNP Programme Curricula

adults” health problems, types and management of dementia,
and the latest management guidelines for various diseases that
are common in older adults. Through their acquisition of
knowledge about older adults’ aging-related normal changes
and common health problems, the participants were able to
cultivate an inclusive attitude toward older adults and their
health problems.

We learned a lot of knowledge and skills related to older adults.
This knowledge and skill helps to understand not only the physi-
cal part of older adults, but also the social and psychological
parts. It really helped me a lot in caring for older patients, and I
came to understand them more comprehensively.

(2) Application of gerontological nursing-related knowledge
and skills attained from the GNP programme

By learning advanced health assessment, pharmacology, and
communication methods, the participants were able to apply

Domain Category

Subcategory

Positive aspects of the GNP Acquiring knowledge and skills to elder care
programme curricula through the GNP programme

Application of gerontological nursing-related
knowledge and skills attained from the GNP
programme

Negative aspects of the
GNP programme curricula

Didactic education insufficient for developing
expertise in gerontological nursing

Ineffective and suboptimal operation of the
clinical practice curriculum

Suggestions to improve the Enhancement of education in core courses
curricula

Strengthening the contents of gerontological
nursing didactic courses

Quality improvement of clinical practice educa-

tion

Intensive learning about health issues of older adults

Cultivating a broad understanding and inclusive attitude towards
older adults

Applying expert knowledge of gerontological nursing to patient
care

Educating patients and families based on professional knowledge
and skills learned from the programme curricula

Didactic education not focused on health care for older adults
Didactic education lacking clinical reflection

Insufficient content on the role of GNPs in health care for older
adults

Lack of quality clinical practice guidance
Suboptimal practice settings
Poor clinical practice operation

Strengthening education on pathology, pharmacology, and ad-
vanced health assessment linked to the characteristics of older
adults

Addition of education to improve administration, planning, and
communication skills

Reflection of actual field expert opinions in training contents

Reinforcement of educational contents regarding the management
of older adults' health and diseases

More educational contents related to medical welfare services for
older adults

More educational contents on the latest trends in care for older
adults

Assignment of practice sites where the actual roles of GNPs can be
observed

Securing various practice sites

GNP=Gerontological nurse practitioner.
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their knowledge and skills to their care of older adults and
families in clinical practice. Particularly, some participants stat-
ed that education about long-term care insurance for older
adults helped them to provide older adults and their families
with better education regarding the social welfare services that
are available to older adults and families.

While I was in the GNP programme, I learned a lot. First, my
knowledge increased a lot, so the application of it also improved a
lot. In fact, older adults are different from adults, right? By getting
to know those characteristics (of older adults) better, I was able to
take care of the older patient’s emotional part in a different way.

Besides the acquisition of knowledge and skills specific to el-
der care, there were a couple of additional comments. One par-
ticipant liked the content that pertained to GNPs being prima-
ry care providers in the United States, and another participant
stated that it was good to learn how to begin and operate long-
term care businesses and facilities.

2) Negative Aspects of the GNP Programme Curricula

The negative aspects of the GNP programme curricula that
participants enrolled in included didactic education that was
insufficient for the development of expertise in gerontological
nursing and ineffective and suboptimal operation of the clini-
cal practice curriculum. This domain consists of two categories
and six subcategories.

(1) Didactic education insufficient for developing expertise
in gerontological nursing

Participants stated that the didactic education of the GNP
programme curricula was less focused on elder care than they
had expected. Though many older adults have multiple chronic
conditions, the didactic content was too focused on the manage-
ment of individual diseases to address the complex and compli-
cated care needs of older adults with multiple chronic condi-
tions. Moreover, some participants pointed out the insufficiency
of content on social welfare and long-term care of older adults.

Older adults have a lot of chronic diseases, don’t they? ...... (In
the management of diseases of older adults) I learned about each
individual disease, not complex issues derived from multiple
chronic conditions. In clinical fields, in fact, older adults have a
complex of various geriatric diseases with multiple physical and
cognitive declines.
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Furthermore, participants reported that the didactic educa-
tion provided in the GNP programme often barely reflected
the latest trends or actual clinical practice; therefore, they felt
that the didactic content was disconnected from the current
clinical practice. Specifically, the content of advanced health as-
sessment course was considerably general and old-fashioned;
thus, participants found it difficult to apply their knowledge
and skills for assessing older adults’ health and functional sta-
tus and even found some skills actually useless in clinical prac-
tice. In addition, though they believed that GNPs should be
able to interpret the results of diagnostic tests that are com-
monly performed for older adults and understand the phar-
macological mechanisms of medications that are commonly
prescribed to older adults in clinical practice, the basic science
courses were less helpful for the equipment of such practical
knowledge than they expected.

What I was dissatisfied with the most was the content of basic
medical science. I expected that learning basic medical science
would give me the ability to interpret patients’ culture results in a
clinical setting, but it didn’t. What medication should be used
based on the results of the culture? What criteria are considered
by the infectious department? What does extended-spectrum be-
ta-lactamase or carbapenem-resistant Enterobacteriaceae mean?
As an APN, [we should know] ...

Furthermore, some participants complained about the insuf-
ficient course content on the roles of GNPs in elder care.
Though the participants learned how to treat individual health
problems of older adults, they were still uncertain about how
to contribute to elder care as GNPs.

In the management of diseases in older adults... Though the
opinions of physicians are important, I think that nurses also
have specialised knowledge necessary to perform direct nursing
care when caring for [older] patients in clinical practice. So, I
wondered what it would have been like to have lectures about

geriatric diseases and their treatments from APN.

(2) Ineftective and suboptimal operation of the clinical prac-
tice curriculum

Participants articulated that the GNP programme’s clinical
practicum was ineffective and suboptimal to develop their pro-
fessionalism as GNPs. The reasons were the lack of high-quali-
ty clinical practice guidance, suboptimal practice settings, and
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poor clinical practice operation.

First, in relation to the lack of high-quality clinical practice
guidance, it was difficult to learn about the role of a GNP be-
cause clinical practice was mainly based on observation, with-
out a GNP preceptor or systematic practice guidance. One par-
ticipant stated, “In clinical settings, I didn’t have much experi-
ence [besides observation]. I didn’t even observe how GNPs func-
tion in elder care [because there weren’t GNPs in clinical set-
tings].”

Furthermore, some participants indicated suboptimal prac-
tice sites, wherein their clinical practice sites included outpa-
tient clinics (often unrelated to elder care), high-end long-term
care hospitals, and nursing homes. Often, the clinical sites did
not meet the individual learning needs of students, as ex-
pressed by one participant: “To be honest, I don't think there was
much I could learn from outpatient clinic practice. We didn’t
know about [medical histories of ] the outpatients who visited,
but we just sat there listening to physicians talking to patients.”

Furthermore, poor operation of clinical practice, character-
ised by the unsystematic management of student practice and
unwelcome atmosphere at the practice sites, contributed to the
participants’ dissatisfaction with the clinical practice curricula.

When I went to the clinical practice, staff in practice sites often
didn’t know that GNP students were coming to the practice due
to poor communication among the staff within the practice site.
In clinical practice at a hospital, physicians mainly guided us
with enthusiasm. However, fellow physicians often asked ‘who
are they?’ pointing to us, and then we felt a little intimidated.

Other minor comments about the negative aspects of the
GNP programme curricula included questionable usefulness
of nursing theory and nursing research courses, different edu-
cational contents in educational institutions, and lack of up-to-
date information on the GNP certification examination.

3) Suggestions to Improve the Quality of GNP Programme
Curricula

The participants proposed three main suggestions to im-
prove the quality of the GNP programme curricula: (a) en-
hancement of education in core courses; (b) strengthening the
contents of gerontological nursing didactic courses; and (c)
quality improvement of clinical practice education for geriatric
nurses. This domain consists of three categories and eight sub-
categories.

https://doi.org/10.17079/jkgn.2023.00031

(1) Enhancement of education in core courses

The participants reported that it would be better for the edu-
cational content of certain core courses to be delivered in the
context of elder care. To develop and strengthen their clinical
capabilities as GNPs, the participants believed that pathophysi-
ology and pharmacology courses should comprise aging-relat-
ed changes. Particularly, the advanced health assessment
course needs to have more intensified and gerontological nurs-
ing-related content than the undergraduate health assessment
course.

[Rather than separately learning basic science such as patho-
Pphysiology and pharmacology] Wouldn't it be helpful to integrate
the content of pathophysiology and pharmacology into the Ad-
vanced Gerontological Nursing for Healthy Aging course and ex-
plain pathophysiology and pharmacology by diseases common in
older adults in detail and comprehensively?

Moreover, participants recommended that pathophysiology
and pharmacology courses reflect real-life clinical practice. For
example, one participant articulated that it would be more
practical to review medications that a certain older patient
took to manage his/her medical problems, with a focus on
their mechanisms, how to prescribe them, and common side
effects. Thereby, the participants thought that they might be
able to apply the knowledge attained from the basic medical
science courses to clinical practice better.

I think drug reviews are important...... The content of phar-
macology is currently too general. ...... In the pharmacology
class, if we review a list of drugs that the patient is actually taking
in consideration of the patient’s disease state and clinical symp-
toms, we would be able to learn which drugs should be contin-
ued, stopped, or switched to different drugs.

Some participants suggested the inclusion of additional con-
tent on professional skills for communication, administration
and planning, and education in core courses to strengthen
their competence as GNPs. Specifically, effective communica-
tion and presentation skills, and the capacity to develop educa-
tional programmes for older adults, families, or other profes-
sionals were mentioned.

Preparing, planning, or creating an educational programme
related to elder care requires a lot of thought and efforts. I must
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set up an education schedule, a type of audience, instructors to
invite, and a place to increase the effectiveness of education... I
think I need some experience [in preparing, planning, or creating
educational programmes] to develop my capacity of administra-
tion, planning, and education as a GNP,

(2) Strengthening the contents of gerontological nursing di-
dactic courses

Participants stated that, in order to provide better health
management for older adults as a GNP, the specialty-related di-
dactic courses should address older adults’ common health
problems, management approaches, medical welfare services,
and the latest elder care trends more comprehensively and in-
tensely. Regarding the older adults’ common health problems
and management, participants thought that the deep under-
standing of key features of geriatric diseases and conditions
(especially, dementia) and strategies to respond to medical
emergencies of older adults are particularly imperative. Thus,
they articulated the need of more education on such topics. For
instance, one participant expressed, “Isn’t dementia-related edu-
cation really lacking? I thought a lot about it. So, what if the de-
mentia-related programme curricula was a little longer?”

With regard to medical welfare services for older adults, par-
ticipants wanted more content about the medical welfare ser-
vices that were available for community-dwelling older adults
after discharge from hospitals. In addition, some participants
suggested more content regarding the establishment of nursing
homes and the latest trends in elder care, such as new para-
digms, technologies, and products related to gerontological

nursing.

In my case, the most frequently asked question is about the af-
filiated hospitals which patients can go to after discharge because
it is hard for older patients to take care of themselves on their
own after discharge from a tertiary hospital. In connection with
this, many people ask about national benefits, support, and sub-
sidies that older adults can receive, and t other intermediate facil-
ities, but there is little information about them...

(3) Quality improvement of clinical practice education

Participants strongly suggested the need for quality improve-
ment in clinical practice to improve the GNP curriculum. For
the quality improvement of clinical practice, most of the par-
ticipants emphasised the importance of having clinical sites
where they could observe the role of GNPs. For instance, one
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participant stated, “Wouldn't it have been more stimulating for
me if I could go and see the place where they are playing the role
of a GNP? I wish I hadn't felt that way.”

Participants highlighted that various clinical sites should be
available for GNP students to experience various types of elder
care. Such clinical sites included geriatric wards in general hos-
pitals, long-term care hospitals, long-term care centres (e.g.,
day-care centres for older adults), and nursing homes of di-
verse quality grades. Some participants mentioned that they
had observed elder care that was provided in exclusive nursing
homes or long-term care hospitals only, and therefore wished
to experience elder care in moderate (or general) institutions

that are more common.

The nursing home [which I went to for clinical practice] was of
a very good standard. It was a nursing home where people with a
bit of material freedom reside. It was a bt difficult to feel the infe-
riority of nursing facilities.  wonder what it would be like to have
clinical practice in nursing homes that are common around us or

where marginalised older adults reside.

DISCUSSION

As a result of analysing the interviews in this study, four
main positive and negative aspects of the current GNP pro-
gramme curricula emerged. Although the participants were
able to obtain the knowledge and skills related to elder care
from the GNP curricula and apply them into their practice, the
quality of gerontological nursing-related didactic and clinical
courses was questionable. As participants stated, it is necessary
to enhance education in core courses and gerontological nurs-
ing didactic courses (e.g., a strong focus on gerontological
nursing), improve the quality of clinical practice, and diversify
types of clinical practice sites (e.g., clinical sites where GNP
students can observe the role of GNPs). The study findings
also indicate that the GNP programme curricula should ac-
tively reflect the opinions of educators, policymakers, and
GNPs in the clinical fields in order to provide high-quality ed-
ucation and training to students in GNP programmes.

In this study, the GNP programme curricula provided the
participants with an opportunity to intensively learn about
geriatric diseases and atypical/non-specific responses of older
adults to illnesses and cultivate an inclusive attitude towards
older adults. This finding is consistent with those of previous
studies that greater knowledge of the physical, psychological,

https://doi.org/10.17079/jkgn.2023.00031



GNP programme curricula

and social features of older adults leads to more positive atti-
tudes of nurses towards older adults [15,16] and that long-term
care hospital nurses’ knowledge of the older population and
their nursing performance improved after the receipt of educa-
tion on gerontological nursing [17]. Professional knowledge
about elder care and an inclusive attitude towards older adults
are important for providing professional geriatric care, and the
GNP programme curricula contribute to the development of
these competencies.

This study presented that one of the main problems of the
current GNP programme curricula in general was ineffective
and suboptimal operation of clinical practice for GNP students
that was characterised by the lack of GNP preceptors or role
models for the GNP students, limited clinical sites, and the un-
welcome atmosphere in the available clinical sites. Moreover,
the participants emphasised the necessity of improving the
quality of clinical practice in GNP education by correcting
such deficiencies. The lack of systematic guidance due to a lack
of GNP preceptors or roles models at clinical sites has been
identified previously [9,18]. In a survey of APN students, pro-
fessors, and nursing administrators in APN programmes re-
garding the status of preceptors for practical guidance, nurses
who were not APNs or physicians at clinical sites were seen to
act as preceptors [19]. In the case of physician preceptors, the
participants found it difficult to acquire the role of an APN be-
cause physician preceptors focused on the content that was
necessary to train physicians [19]. In the United States, when
the lack of qualified preceptors and limited clinical sites for
NPs students became big issues, there were several suggestions
to resolve these issues, including a review (evaluation) of exist-
ing clinical practice, use of simulation education to maximise
the effect of clinical practice, expansion of clinical practice to
geriatric hospitals and long-term care facilities, and interpro-
fessional education [20]. In Taiwan, the APN students learned
and improved their interpersonal and communication skills by
interviewing standardized patients [21]. As Korea experiences
a similar shortage of GNP preceptors and clinical sites, simula-
tion, interdisciplinary education, and expansion of clinical
practice to long-term care centres and hospitals and dementia
centres may prove realistic alternatives. Moreover, for ensuring
quality of practice, stringent criteria for clinical preceptors and
more discussions and strategies to increase GNP positions in
healthcare institutions are necessary.

In this study, the lack of didactic content for cultivating ex-
pertise in gerontological nursing as a GNP was considered an
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area for improvement. This finding is consistent with that of a
previous study which found that the GNP programme curric-
ula did not significantly differ from the undergraduate curricu-
lum and did not correspond to an advanced level of knowledge
and skills [19]. Particularly, this study showed that despite the
presence of the ‘Elderly Welfare Nursing’ course as one of the
major didactic courses, the educational content on social and
medical welfare and long-term care services for older adults
was insufficient. This finding indicates that though the ‘Elderly
Welfare Nursing’ course aims to provide an understanding of
policies that are related to the welfare for older adults and to in-
tegrate gerontological nursing and welfare [22], the course
does not include the content that nurses actually require in
clinical practice. Thus, through periodic evaluations with GNP
students, GNPs, RNs, and other professionals who provide el-
der care in clinical practice, the educators should continually
evaluate the content of major didactic courses and address the
educational needs of GNPs and nurses in practice. Additional-
ly, utilising electronic learning resources (e.g., podcasts, case
studies, educational videos) may be useful in providing
self-learning materials to students and improving the quality of
lectures [23].

Besides the improvement of gerontological nursing-related
didactic and clinical education, the enhancement of the educa-
tion in core courses (e.g., pharmacology, pathophysiology, ad-
vanced health assessment) was one of the suggestions of the
participants in this study. To enhance such education, core
courses need to reflect aging-related changes and elder care.
This suggestion is in line with the opinion of Oh et al. [19] that
core courses need to be included in consideration of the APNs’
specialty. In the real-world scenario, GNP students often take
the core courses with students from other APN programmes
as the course contents overlap across specialties. To facilitate
students’ learning in the core courses while reflecting their spe-
cialty, educators need to devise innovative and practical strate-
gies for imparting knowledge. Having group activity sessions
wherein GNP students review the medications that are pre-
scribed, the pathophysiology of geriatric diseases diagnosed,
and health assessments in specific scenarios involving older
patients, while taking core courses with other APN students,
may be helpful to meet their educational needs.

This study has several limitations. Although educational in-
stitutions follow the standard curriculum that the Korean Ac-
creditation Board of Nursing Education presents, the educa-
tional content and programme operation may vary across edu-
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cational institutions. This variability may not be revealed in
our findings as the sample size is small and not representative
of all the GNP programmes. Most participants were working
in secondary or tertiary general hospitals, and their perceptions
might have differed from those of nurses working at long-term
care institutions. As we recruited only nurses who were GNP
certified, the programme educators” and other stakeholders’
opinions, which are necessary to evaluate the GNP programme
curricula comprehensively, were not explored. Despite these lim-
itations, this study was one of the few studies that looked into the
quality of GNP education in South Korea.

CONCLUSION

This qualitative descriptive study identified positive and neg-
ative aspects of the GNP programme curricula and suggestions
to improve the curricula. The findings presented herein may
provide a fundamental framework for developing practical
strategies to improve the quality of GNP education. Based on
the study’s findings, we suggest the following: (a) incorporation
of the opinions of healthcare providers, including GNPs, nurs-
es, and other relevant professionals, to reorganise the GNP
programme curricula and to advance GNP students’ knowl-
edge and skills in elder care; (b) evaluation of students’ satisfac-
tion with their GNP programmes on a regular basis; (c) sur-
veys that target all GNP educational institutions to systemati-
cally describe and examine variability in the educational con-
tent and programme operation; and (d) surveys to identify the
professional status of GNP programme graduates and the sta-
tus of GNPs by clinical field type to explore GNPS’ roles in clin-
ical settings and to evaluate the efficiency and effectiveness of

GNP performance on patient outcomes.
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Purpose: This study aimed to develop and validate a structural equation model for health-related
quality of life in older patients with chronic low back pain. Methods: We selected social support,
symptoms, fear-avoidance beliefs, functional disability, health perception, and health-related quality
of life as the main variables based on Wilson and Cleary’s model of health-related quality of life. A to-
tal of 211 participants aged 265 years who had been diagnosed with low back pain for more than
three months were considered in this study. Data were collected from two hospitals in D Metropoli-
tan City and A City, one public health center, and two senior citizen centers. We utilized SPSS/WIN
24.0 and R package ‘plspm’ (R Version 3.1.3) for data analysis. Results: The overall fit of the proposed
hypothesized model was .53, which met the acceptable threshold, confirming the adequacy of the
model’s fit. Social support, symptoms, fear-avoidance beliefs, functional disability, and health percep-
tion were statistically significant variables in the health-related quality of life, and the explanatory
power of these variables was 75.1%. Out of the 15 hypotheses in the model, 13 hypotheses were sup-
ported. Conclusion: The model showed 12 significant direct effects, one significant indirect effect,
and 13 significant total effects (both direct and indirect). To enhance the health-related quality of life
in older patients with chronic low back pain, alleviating fear-avoidance beliefs and functional disabil-
ity is necessary, and improving positive social resources such as social support and health perception

is essential.

Keywords: Chronic low back pain; Health-related quality of life; Structural equation modeling

INTRODUCTION

The proportion of people aged 265 years in South Korea is
expected to reach 25.5% by 2030 [1]. Consequently, chronic
diseases among older adults are predicted to become increas-
ingly important social issues in the near future. In particular,
the prevalence of chronic low back pain among older adults
was reported to be 24.1% in 2017 and 10.0% in 2020 [2].
Chronic pain in older adults often persists for a long period,
leading to negative psychological states and functional impair-
ments in daily life, ultimately reducing their quality of life and
functional abilities [3].

Quality of life is a multidimensional and extensive concept
that includes an individual’s subjective evaluation of satisfac-
tion or dissatisfaction with functional abilities in life [4]. The
quality of life of patients with chronic pain is influenced by the
interaction of physical and psychological symptoms caused by
back pain, as well as the social environment [5]. Although vari-
ous studies have described models of quality of life, the factors
that affect quality of life are wide-ranging, and the effects vary
depending on the disease [6-8]. Therefore, it is necessary to
identify the factors that affect quality of life according to the
characteristics of the disease and to understand the relation-
ship between these factors.

© 2023 Korean Gerontological Nursing Society
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The fear-avoidance beliefs arising from physical and psycho-
logical symptoms of chronic low back pain significantly influ-
ence the deterioration of the quality of life in older patients
with chronic low back pain [9]. Fear-avoidance beliefs are dis-
ease-specific factors more common in patients with chronic
low back pain than in those with other chronic illnesses [9].
These beliefs are based on the internalized notion that physical
activity and daily life worsen pain [10]. Furthermore, patients
with chronic pain who experience pain as the primary symp-
tom further strengthen these beliefs, avoiding physical activity
and worsening their physical functional state, thereby reducing
their quality of life [11]. Therefore, to establish a model of qual-
ity of life for patients with chronic pain, it is necessary to con-
sider the characteristics of the disease and to verify the rela-
tionship between fear-avoidance beliefs and various factors af-
fecting quality of life within the model.

Wilson and Cleary’s health-related quality of life model [12]
explains the relationship between various dimensions of
health-related quality of life, including physical, psychological,
social, and environmental aspects. Wilson and Cleary’s model
of health-related quality of life is an essential framework for
health assessment, evaluating the overall quality of life (Figure
1). This model is an important measure of health evaluation
and evaluates the overall quality of life. It also categorizes phys-
iological factors, symptoms, functional status, health percep-
tions, and characteristics of quality of life while establishing re-
lationships with the patient’s personal and environmental char-
acteristics. By analyzing the causal relationships between these
variables, it measures health-related quality of life. Quality of
life studies based on Wilson and Cleary’s model have been
widely used, both domestically and internationally, for patients
with chronic diseases, patients with cancer, and patients who

Characteristics
of the Individual

el e

: General .
> Symptom [P Fugfttlonal > Health %?al_li'ft:
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Biological
Function
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of the Environment

Figure 1. Wilson and Cleary's model of health-related quality of life
[12].
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have undergone surgery [6-8,13,14]. These studies have shown
that quality of life varies depending on the characteristics of the
disease and the environment, and is influenced by various fac-
tors.

In most studies, when targeting individuals with chronic ill-
nesses, the elderly, or patients with back pain, researchers have
established the theoretical framework by adding key variables
and excluding less relevant ones [6-8]. However, it was chal-
lenging to find studies specifically targeting older patients with
chronic low back pain. Therefore, it is necessary to examine
the relationship between chronic pain in older adults and their
quality of life, taking in to account the disease characteristics of
chronic pain, based on Wilson and Cleary’s health-related
quality of life model. The symptoms described by Wilson and
Cleary’s model, such as pain [15] and depression [16], are also
present in chronic pain of older adults, which can worsen
functional disabilities [15] and reduce quality of life [17]. Social
support [6-8] and health perception [18], which are environ-
mental characteristics presented in Wilson and Cleary’s model,
have been shown to be related to the quality of life of patients
with chronic diseases; however, research on chronic pain of
older adults is still insufficient.

Studies targeting older adults with chronic pain [6], and
studies focusing on patients with chronic pain [15], have also
reported that as pain severity increases, the quality of life de-
creases. However, research specifically addressing the quality of
life of older adults with chronic pain remains limited. Environ-
mental characteristics such as social support can lead to posi-
tive health outcomes and improve quality of life, and health
perception based on how one perceives their illness is an im-
portant factor affecting quality of life. Therefore, to provide
reasonable evidence for the causal relationships between quali-
ty of life factors and chronic pain in older adults, it is necessary
to consider the complex factors of pain, depression, functional
disabilities, health perception, and environmental characteris-
tics such as social support, in the quality of life model. Addi-
tionally, because fear-avoidance beliefs reflect the characteris-
tics of patients with chronic pain, it is necessary to consider
them in the quality of life model.

The conceptual model of this study expanded on Wilson
and Cleary’s health-related quality of life model by adding
fear-avoidance beliefs to the four domains of environmental
characteristics, symptoms, functional status, and health per-
ceptions. In total, five domains were examined to identify the
factors influencing the quality of life (Figure 2). Therefore, we
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aim to construct a hypothetical model of health-related quality
of life in older patients with chronic low back pain and validate
it through research findings. The results of this study will serve
as the theoretical groundwork for research on health-related
quality of life in older patients with chronic low back pain.
They will also be utilized as evidence for proposing nursing in-
terventions that consider both physical and psychological fac-
tors among the subjects, as well as for developing programs
aimed at improving the quality of life for older patients with
chronic low back pain.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Keimyung University (IRB No.: 40525-
202002-HR-086-02). Informed consent was obtained from the
participants.

1. Study Design
The objective of this research was to create and verify the
structural equation model that captures the impact on the

health-related quality of life in older patients who are dealing
with chronic low back pain.

2. Participants

Older patients with chronic back pain who visited two hos-

Chronic . Functional
. Depression
pain pressi disability

Fear-
avoidance
beliefs

pitals in D metropolitan city and A city, one public health cen-
ter, and two senior citizen centers, who agreed to participate
and met the following selection criteria, were included in this
study: 1) aged 265 years with a diagnosis of low back pain; 2)
low back pain symptoms lasting for more than 3 months; 3)
capable of understanding the questionnaire with no psychiatric
diagnoses.

Prior to conducting the survey, participants were instructed
to provide information about their age, the presence or ab-
sence of low back pain, and any history of psychiatric diseases
in the questionnaire. We collected data from June 15, 2020, to
August 30, 2020. The minimum required sample size for con-
ducting a Partial Least Squares (PLS) structural equation mod-
eling analysis is 10 times the number of measurement vari-
ables. Since this study included 20 measurement variables, the
recommended minimum sample size was 200. Considering
the possibility of dropouts, 220 questionnaires were distributed
for this study, and we excluded inconsistent response results
from the data analysis. Finally, 211 questionnaires were used
for the data analysis. The sample size used for analysis was
therefore deemed appropriate [19].

3. Measurements

1) Social support

Social support was measured using a tool adapted by Lim
[20], which is based on the Social Support Tool developed by
Sherbourne and Stewart [21] for chronic diseases. This tool

General
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Figure 2. Theoretical model of health-related quality of life by Wilson and Cleary [12].
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consists of four subdomains: tangible support (four items), af-
fection (three items), positive interaction (three items), and
emotional/informational support (eight items). The tool uses a
5-point Likert scale ranging from “not at all” (1 point) to “al-
ways~ (5 points), with higher scores indicating higher levels of
social support. The tool has a high reliability with a Cronbach’s
a of .97. In this study, the overall Cronbach’s a was .95, and
that for each sub-domain was: .86 for tangible support, .85 for
affection, .88 for positive interaction, and .92 for emotional/ in-
formational support.

2) Chronic pain

To measure chronic pain, a chronic pain tool developed by
Von Korff et al. [22] to measure pain lasting three months or
longer, such as low back pain and headaches, was used. We
translated this tool into Korean according to the recommenda-
tions by Beaton et al. [23]. The tool consists of seven items and
three subscales: duration of pain, intensity of pain, and disabili-
ty caused by pain. Six of the items were scored on a 0~10 scale
and the remaining item was scored on a 0~3 scale. In the Dis-
ability Score, scores ranging from 0 to 29 points are categorized
as 0 points, scores from 30 to 49 points are categorized as 1
point, scores from 50 to 69 points are categorized as 2 points,
and scores of 70 points or above are categorized as 3 points.
Each score is then recalculated on a 0 to 3 point scale. Higher
scores indicated more severe chronic pain. The tool originally
had a Cronbachs a of .74, and Smith et al. [24], using the same
tool, reported a Cronbach's a of .91. In this study, the Cron-
bach’s a was .89.

3) Depression

The Korean version of the depression scale shortened tool,
translated by Kee [25] from Sheikh and Yesavage's [26] depres-
sion scale tool, was used to measure the degree of depression in
older adults. The tool consists of 15 questions using a binary
scale (‘yes’ or ‘no’), with scores ranging from 0 to 15; higher
scores indicate more severe depression. The Cronbach’s a reli-
ability coefficient was .95 when the tool was developed, and .87
in this study.

4) Fear-avoidance beliefs

We measured fear-avoidance beliefs using the fear-avoidance
belief questionnaire developed by Waddell et al. [27]. Based on
the translational guidelines provided by Beaton et al. [23], we
have completed the translation of this tool into Korean. This

https://doi.org/10.17079/jkgn.2023.00059

tool is composed of 16 questions and two subscales measuring
fear-avoidance beliefs related to physical activity and daily life.
Responses were measured on a 7-point Likert scale ranging
from 0 (‘completely disagree’) to 6 (‘completely agree’), with
higher scores indicating greater fear-avoidance beliefs. When
the tool was developed, Cronbach’s a reliability coefficients
were .88 for fear-avoidance beliefs related to physical activity
and .77 for fear-avoidance beliefs related to daily life. In this
study, the overall Cronbach’s a was .78, and the Cronbach’s a
coefficients for the subscales of fear-avoidance beliefs related to
physical activity and daily life were .76 and .79, respectively.

5) Functional disabilities

To measure functional disability, the tool developed by Fair-
bank et al. [28] and modified and supplemented by Jeon et al.
[29] was used. This tool consists of 10 items: pain intensity,
personal hygiene, lifting, walking, sitting, standing, sleeping,
sexual activity, social activity, and travel. In this study, sexual
activity was excluded to account for participants without
spouses, and the measurement tool consisted of nine items.
Higher scores indicate more severe functional disabilities.
Cronbach’s a reliability coefficient was .85 when the tool was
developed, .93 in Jeon et al’s study [29], and .89 in this study.

6) Health perception

Health perception was measured using a tool developed by
Ware [30], which was translated by Yoo et al. [31] and modi-
tied for use with older patients by Lee and Chung [32]. The
tool consists of 20 questions in six subscales: current health,
prior health, health outlook, health worry and concern, resis-
tance-susceptibility, and rejection of sick role. Responses were
measured on a 4-point Likert scale ranging from 1 (‘completely
disagree’) to 4 (‘completely agree’), with scores ranging from 20
to 80. Higher scores indicated greater health perception. The
Cronbach’s a reliability coefficient was .91 when the tool was
developed, and .62 in Yoo et al’s [31] study, .85 in Lee and
Chungs study [32], and .86 in this study.

7) Health-related quality of life

Health-related quality of life was measured using The Medi-
cal Outcomes Study 36-Item Short Form Health Survey In-
strument Version II developed by Ware et al. [33]. The tool
consists of 36 items, including one item measuring changes in
health status and 35 items measuring health-related quality of
life, with eight subscales: physical functioning (10 items), role
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physical (four items), bodily pain (two items), general health
(five items), vitality (four items), social functioning (two
items), role emotional (three items), and mental health (five
items). Scores were calculated by assigning weights to each re-
sponse and summing them to obtain a total score, which was
then converted to a 0~100 scale, excluding one item that mea-
sured changes in health status. Higher scores indicated a high-
er health-related quality of life. When the tool was developed,
the Cronbach’ a reliability coefficients for the eight subscales
were .78 to .93. In this study, the overall Cronbach’s a was .86,
and the Cronbach’s a coefficients for the subscales of physical
functioning, role physical, bodily pain, general health, vitality,
social functioning, role emotion, and mental health were .85,
.86, .80, .82,.75,.76, .81, and .77, respectively.

4. Data Analysis

The measured data were analyzed using SPSS/WIN 24.0
(IBM Corp.) and the R package ‘plspmy’ (R Version 3.1.3). De-
scriptive statistics, including frequencies, percentages, means,
and standard deviations, were used to analyze the general char-
acteristics of the participants and each variable. The differences
in health-related quality of life for the general characteristics
were analyzed using t-tests and ANOVA. Data analysis using
PLS structural equation modeling was divided into two stages:
measurement model analysis and structural model analysis.
The reliability of the measurement indicators was assessed us-
ing Cronbach’s a, which measures internal consistency and
composite reliability.

The goodness-of-fit of the hypothesized model was verified
with the following indices: Cronbachs a ranged from .70 to .95,
composite reliability ranged from .82 to .97, factor loading
ranged from .65 to .96, average variance extracted index
ranged from .51 to .87, Fornell-Larcker criterion, model’s coef-
ficient of determination (R”) ranged from .24 to .75, redundan-
cy values ranged from .03 to .37, and the overall model fit was
.53, which met the acceptable threshold, confirming the ade-
quacy of the models fit.

5. Ethical Considerations
After obtaining approval from the IRB at Keimyung Univer-
sity (IRB No.: 40525-202002-HR-086-02), data collection for

this study began. Data collection involved obtaining consent
from the responsible departments of hospitals, public health
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centers, and senior centers. After obtaining consent, voluntary
participation of the subjects was initiated, and they provided
written consent for the study. The survey took approximately
20 minutes to complete, and all participants in the study were
provided with appropriate tokens of appreciation.

RESULTS

1. General and Disease Characteristics of the
Participants

Of the 211 participants included in this study, 63.0% were fe-
male and 37.0% were male. The mean age was 72.2+5.97 years,
with 70.1% and 26.5% of participants in the age range of 65~74
and 75~84 years, respectively. In terms of marital status, 59.2%
were married and 29.9% were widowed; 50.7% lived with their
spouses and 28.9% lived alone. Regarding the education level,
the proportion was highest for individuals who were high
school graduates (31.3%) and those who had less than elemen-
tary school education (25.1%). Regarding religion, 39.8% of
the participants had no religion and 37.4% were Buddhists. In
terms of economic status, 64.5% of the participants were in the
middle economic class. Differences in health-related quality of
life were found to be related to marital status (F=6.36, p=.002),
living arrangements (F=8.72, p<.001), educational level
(F=7.75, p<.001), and economic status (F=7.49, p<.001). Post
hoc analysis showed that health-related quality of life was high-
er among unmarried and married individuals than among
widowed individuals. Participants living with a spouse or chil-
dren/others had a higher health-related quality of life than
those living alone. At the education level, the groups with high
school and college or higher education showed higher
health-related quality of life than the elementary or middle
school groups. Participants in the middle or high economic
classes had a higher health-related quality of life than those in
the low economic class (Table 1).

In terms of disease characteristics, 31.3% of the participants
had an illness duration of >10 years. Furthermore, regarding
the frequency of low back pain, 38.9% felt it occasionally and
22.3% experienced low back pain 3~4 times per week. Regard-
ing the pattern of low back pain, 36.0% of the participants ex-
perienced severe pain with movement and 15.6% reported that
the pain worsened at night. The causes of back pain were aging
(39.8%) and occupational factors (22.3%). The types of treat-
ment included medication (49.3%) and physical therapy

https://doi.org/10.17079/jkgn.2023.00059
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Table 1. Demographic Characteristics and Statistical Analysis of Health-Related Quality of Life (N=211)

Variable Category

Health-related quality of life

n (%)

Mean+SD t of F (p), Scheffe
Sex Male 78 (37.0) 42.81£14.74 -1.62 (.123)
Female 133 (63.0) 40.18+15.80
Age (year) 65~74 8 (70.1) 41.65%13.51 -1.62 (.123)
75~84 56 (26.5) 41.344£16.13
85 or over 7 (3.3) 39.14+21.96
Marital status Unmarried® 23 (10.9) 47.0849.29 6.36 (.002), c<a,b
Married® 125 (59.2) 42.84%15.50
Widowed* 63 (29.9) 34.38+15.71
Living arrangement Living alone® 61(28.9) 34.40+12.66 8.72 (<.001), a<b,c,d
With spouse” 107 (50.7) 43.44+14.94
With children® 27 (12.8) 43.00+15.29
Other’ 16 (7.6) 49.87+15.55
Education level Less than elementary school® 53 (25.1) 32.00+9.26 7.75 (<.001), a,b<c,d
Middle school® 61(28.9) 37.86114.68
High school 66 (31.3) 46.86+12.87
College or higher® 31(14.7) 52.00+13.32
Economic status High® 6 (7.6) 40.00+7.32 7.49 (<.001), c<a,b
Middle® 136 (64.5) 45.04413.91
Low* 59 (28.0) 32.84416.23

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.

(26.1%). Of the respondents, 63.5% reported experiencing
treatment effects and 27.5% reported worsening back pain
when bending forward. Of the patients, 77.7% had other
chronic diseases and 78.2% had no history of surgery for low
back pain. Significant differences were observed in health-re-
lated quality of life depending on the duration of symptoms
(F=7.81, p<.001), frequency of low back pain (F=8.59, p<.001),
low back pain patterns (F=5.51, p<.001), therapeutic effect
(t=2.83, p<.001), presence of other chronic conditions
(t=10.98, p<.001), and surgical history (t=6.95, p=.009). Post-
hoc analysis showed that health-related quality of life was high-
er in groups with symptom duration of <1 year, 1~3 years, 3~5
years, and 5~10 years, than in the group with symptom dura-
tion of >10 years. Health-related quality of life was higher in
the groups experiencing low back pain 1~2 times per week or
occasionally than in the group experiencing it daily (Table 2).

2. Fit Analysis of the Structural Model

In the structural model analysis, fit analysis involves evaluat-
ing the coefficient of determination R’, the redundancy values
in the structural model, and the overall model fit. The coeffi-
cient of determination R’ assesses the explanatory power of the
latent variables, and higher values indicate greater explanatory

https://doi.org/10.17079/jkgn.2023.00059

power. Redundancy values are statistical estimators in the
structural equation modeling, and positive values indicate a
good fit of the structural model. Lastly, the overall model fit
should be at least .10 or higher, with values between .25 and .36
considered as moderate fit and values between .10 and .25 as
weak fit.

In this study, the fit analysis of the structural model revealed
positive redundancy values for all latent variables. Additionally,
the coefficient of determination R* showed explanatory power
for symptoms (.24), fear-avoidance beliefs (.20), health percep-
tion (.44), and functional disability (.64), while the dependent
variable, health-related quality of life, had an R’ of .75, indicat-
ing a high explanatory power. The overall model fit was .53,
validating the appropriateness of the proposed structural mod-
el in this study.

3. Descriptive Statistics of Variables

In this study, there were significant negative correlations be-
tween health-related quality of life and symptoms, fear-avoid-
ance beliefs, and functional disability. Additionally, health-re-
lated quality of life showed positive correlations with social
support (r=.37, p<.001) and health perception (r=.59, p<.001),
indicating consistent and expected directional relationships
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Table 2. Health-Related Quality of Life by Disease Characteristics (N=211)

Health-related quality of life

Characteristic Category n (%) MeantSD e
Duration of symptom (year) >71° 34 (16.) 46.12+15.53 7.81 (<.001), e<a,b,c,d
<1to <3’ 41 (19.4) 49.26%14.68
<3 to <5° 29 (13.7) 46.62£13.45
<5 to <10° 41 (19.4) 45.65+10.20
>10° 66 (31.3) 34.12+15.19
Frequency of low back pain Daily® 52 (24.6) 34.03+14.30 8.59 (<.001), a<c,d
3~4 times per week’ 47 (22.3) 41.40+13.73
1~2 times per week" 30(14.2) 39.40+15.18
Occasionally’ 82 (38.9) 45,02+14.51
Low back pain patterns Pain throughout the day® 61(28.9) 34.85+13.67 5.51 (<.001), a,c<b,d,e
Pain in the morning or afternoon” 17 (8.1) 49.41+14.94
Pain worsens at night 33(15.6) 41.90+12.33
Pain worsens with movement” 76 (36.0) 42.90+15.17
Other® 24 (11.4) 47.66%15.88
Low back pain causes Accident/injury 18 (8.5) 29.88+15.94 4.13 (147)
Disease 21 (10.0) 37.76+13.59
Occupational 47 (22.3) 43.77+12.96
Aging 84 (39.8) 43.69+14.75
Unknown cause 41 (19.4) 31.80+15.42
Treatment method Medication 104 (49.3) 39.48+15.16 1.68 (.156)
Physical therapy 55 (26.1) 43.69+15.85
Traditional Korean medicine 27 (12.8) 42.29+12.47
Other 25(11.8) 43.96+13.27
Therapeutic effect Positive treatment effect 134 (63.5) 45.78+14.47 2.83 (<.001)
Negative treatment effect 77 (36.5) 34.01+14.17
Aggravating behaviors When bending forward 58 (27.5) 39.20+14.65 .84 (.535)
When leaning backwards 19 (9.0) 46.84+16.11
When changing position 27 (12.8) 42.59+15.30
When lying down 22 (10.4) 41.00+14.48
When sitting 20 (9.5) 39.35+15.92
When walking 30 (14.2) 40.46+11.68
When lifting objects 35 (16.6) 43.91+14.33
Presence of other chronic conditions Present 164 (77.7) 38.15+15.31 10.98 (<.007)
Absent 47 (22.3) 45.20+14.76
Surgery history for low back pain Yes 46 (21.8) 36.26+14.99 6.95 (.009)
No 165 (78.2) 42.94415.25

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.

among the factors based on prior research, thus ensuring the
construct validity (Table 3). The results of this study regarding
the direct, indirect, and total effects of the different variables, as
well as their statistical significance, are shown in Table 4 (Fig-
ure 3). f represents the standardized regression coefticient,
which was used to calculate the effects and verify the statistical
significance between exogenous and endogenous variables. In
the path model, direct effects refer to the direct impact of inde-
pendent variables on dependent variables, whereas indirect ef-
fects refer to the influence of independent variables on depen-
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dent variables through one or more mediating variables. The
total effect represents the sum of the direct and indirect effects.
When interpreting the study results, it is important to consider
not only direct effects, but also indirect and total effects, as it is
difficult to accurately determine the effect size based on direct
effects alone. We used the bootstrap method to investigate the
direct, indirect, and total effects of the measured and endoge-
nous variables. In this study, bootstrapping was performed 500
times.

When symptoms were selected as endogenous variables, so-
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Table 3. Correlations Between Research Variables (N=211)

. r(p)
Research variable Vi V2 V3 va Vs Ve
V1 1
V2 -.25 (<.001) 1
V3 -.39 (<.001) .39 (<.001) 1
V4 -.25 (<.001) .58 (<.001) .30 (<.001) 1
V5 .39 (<.001) -43 (<.001) -.63 (<.001) -.49 (<.001) 1
V6 .37 (<.001) -57 (<.001) -.24 (<.001) -.78 (<.001) .59 (<.001) 1

V1=Social support; V2=Symptoms; V3=Fear-avoidance beliefs; V4=Functional disability; V5=Health perception; V6=Health-related quality of

life.

Table 4. Direct, Indirect, and Total Effect Analysis of Hypothetical Models (N=211)

B (p)

Endogenous variable Exogenous variable . - SMC*
Direct effect (p) Indirect effect (p) Total effect (p)
Symptoms ~ Social support -49 (<.001) -49 (<.001) .236
Fear-avoidance beliefs - Social support .21 (.125) -.25(.290) - 04 (:371) .200
— Symptoms 51 (<.001) 51 (<.001)
Functional disability « Social support -.28 (<.001) -19 (<.001) - 47 (<.001) 644
«— Symptoms .36 (<.001) .23 (<.001) 58 (<.001)
~— Fear-avoidance beliefs 45 (<.001) 45 (<.001)
Health perception - Social support .22 (<.001) .22 (<.001) 43 (<.001) 439
~— Symptoms -.38 (<.001) -14 (<.001) - 52 (<.001)
~— Fear-avoidance beliefs -.21 (<.001) -.03 (<.001) -.24 (<.001)
- Functional disability -.06 (.473) - 06 (:473)
Health-related quality of life < Social support .09 (.075) 37 (<.001) 47 (<.001) 751
— Symptoms -.32 (<.001) -.37 (<.001) —69 (<.001)
-~ Fear-avoidance beliefs -.23 (<.001) -17 (<.001) -.39 (<.001)
« Functional disability -.28 (<.001) -.01 (<.001) - 29 (<.001)
~ Health perception 18 (<.007) 18 (<.001)

* Squared multiple correlation; The overall fit of the model is .53.

cial support showed significant direct (f=-.49, p<.001) and to-
tal effects (B=-.49, p<.001) on symptoms, and accounted for
23.6% of the variance. When fear-avoidance beliefs were used
as endogenous variables, social support showed no significant
direct (B=.21, p=.125), indirect (p=-.25, p=.290), or total effects
(B=-.04, p=.371) on catastrophic beliefs. However, symptoms
had significant direct (f=.51, p<.001) and total effects (f=.51,
p<.001) on fear-avoidance beliefs. The explanatory power of
these variables for catastrophic beliefs was 20.0%. When func-
tional disability was considered as the endogenous variable, so-
cial support showed significant direct (f=-.28, p<.001), indirect
(B=-.19, p<.001), and total effects (B=-.47, p<.001) on function-
al disability. Symptoms had also significant direct (f=.36,
p<.001), indirect (f=.23, p<.001), and total effects ($=.58,
p<.001) on functional disability. Fear-avoidance beliefs had sig-
nificant direct (f=.45, p<.001) and total effects (=.45, p<.001)
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on functional disability. Social support, symptoms, and
tear-avoidance beliefs accounted for 64.4% of functional dis-
abilities.

When health perception was used as an endogenous vari-
able, social support showed statistically significant direct
(B=.22, p<.001), indirect (p=.22, p<.001), and total effects
(B=-43, p<.001) on health perception; likewise, symptoms also
showed statistically significant direct (p=-.38, p<.001), indirect
(B=-.14, p<.001), and total effects (B=-.52, p<.001). Fear-avoid-
ance beliefs showed statistically significant direct (p=-.21,
p<.001), indirect (p=-.03, p<.001), and total effects (p=-.24,
p<.001) on health perception, while functional disability
showed statistically significant direct (B=-.06, p=.473) and total
effects (p=-.06, p=.473). Social support, symptoms, and
fear-avoidance beliefs accounted for 43.9% of functional dis-
abilities.
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Figure 3. Path diagram of the hypothetical model.

Among the factors affecting health-related quality of life, the
indirect (B=.37, p<.001) and total effects ($=.47, p<.001) of so-
cial support were statistically significant; however, the direct ef-
fect (B=.09, p=.075) was not. Symptoms had statistically signif-
icant direct (B=-.32, p<.001), indirect (p=-.37, p<.001), and to-
tal effects ($=-.69, p<.001) on health-related quality of life; sim-
ilarly, fear-avoidance beliefs also had statistically significant di-
rect (B=-.23, p<.001), indirect (p=-.17, p<.001), and total effects
(B=-.39, p<.001). Functional disability had statistically signifi-
cant direct (f=-.28, p<.001), indirect (f=-.01, p<.001), and total
effects (p=-.29, p<.001) on health-related quality of life, while
health perception had statistically significant direct (p=.18,
p<.001) and total effects (f=.18, p<.001). The explanatory
power of these variables on health-related quality of life, as the
final endogenous variable, was 75.1%.

DISCUSSION

This study aimed to construct a structural model of
health-related quality of life for elderly individuals with chronic
pain. Based on disease-related characteristics and key concepts
of health-related quality of life, the study proposed the causal
relationships and directions between social support, symp-
toms, fear-avoidance beliefs, functional disability, health per-
ceptions, and health-related quality of life. This study analyzed
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**p<.001, *p<.05

the structural model of health-related quality of life in older
patients with chronic low back pain using PLS structural equa-
tion modeling. PLS structural equation modeling provides a
robust statistical validation for the relationship between the re-
search model and the population, especially when dealing with
numerous variables and complex path explanations of diverse
variables.

In the proposed model of health-related quality of life in old-
er patients with chronic low back pain, social support as an en-
vironmental characteristic exerts an indirect influence on
health-related quality of life. Furthermore, symptoms,
fear-avoidance beliefs, functional disability, and health percep-
tions were found to have a direct impact on health-related
quality of life in the proposed model, explaining 75.1% of the
variance. The explanatory power of health-related quality of
life in hospitalized patients with pulmonary tuberculosis was
52.4% [13]. For the study focusing on older patients with de-
generative arthritis, which falls under chronic musculoskeletal
pain, the explanatory power was 63.6% [6].

The reason for the higher explanatory power of the model in
this study compared to previous research is that most of the
prior studies presented the main variables from the health-re-
lated quality of life model as they were. However, in this study,
fear-avoidance beliefs a disease-related characteristic of chron-
ic pain patients, were selected as a major variable. By adding
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this significant variable that influences the quality of life in old-
er patients with chronic low back pain, it is estimated that the
explanatory power of this study’s model was higher. According
to the findings of this study, Wilson and Cleary’s model of
health-related quality of life, social support indirectly influenc-
es health-related quality of life, while symptoms, fear-avoid-
ance beliefs, functional disability, and health perceptions di-
rectly impact health-related quality of life. These results align
with the theoretical pathways of the key concepts in Wilson
and Cleary’s model. Thus, this study has been validated as an
appropriate model with sufficient variables to predict
health-related quality of life in older patients with chronic low
back pain.

In this study, the health-related quality of life of older pa-
tients with chronic low back pain was found to be 41.37 out of
100, which is similar to the results of a study by Lee [15], who
used the same tool and reported a score of 42.84. In contrast, a
study by Im [34] on community-dwelling older individuals
without chronic pain reported a higher level of quality of life,
with a score of 63.13, which indicated that the presence of
chronic pain has a significant impact on quality of life. Older
individuals experiencing chronic pain have various problems
compared to general older individuals, and are more vulnera-
ble to physical and psychological issues related to pain that af-
fect their quality of life [16].

Social support for older people with chronic back pain was
found to have a positive (+) indirect effect on their health-re-
lated quality of life. In addition, social support had a negative
(-) direct effect on symptoms and functional disability, and a
positive (+) direct effect on health perception. Our study found
that social support, an environmental characteristic, affects
symptoms such as pain, physical function, and depression
[6,35]. This is consistent with the results of previous studies
[13,18] which reported that social support indirectly affects
health-related quality of life. Additionally, social support has
been demonstrated to have a direct negative (-) effect on func-
tional disability, which is consistent with previous reports
showing that social support indirectly affects functional status
in older patients with degenerative joint disease [6]. Moreover,
Halvorsrud et al. [7] reported that social support had an effect
on symptoms and functional disability, and that the higher the
health perception, the higher the quality of life. Therefore, so-
cial support for older adults with chronic low back pain is nec-
essary at multiple environmental levels, including family, med-
ical professionals, and the community, as it can help reduce
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negative physical and psychological symptoms and ultimately
contribute to improving their quality of life.

Symptoms were found to have a positive (+) direct effect on
fear-avoidance beliefs and functional disability, and a negative
(-) direct effect on health perception and health-related quality
of life in older adults with chronic low back pain. In other
words, as the degree of symptom experience increases,
fear-avoidance beliefs and functional disabilities tend to in-
crease, and individuals tend to perceive their health and quality
of life negatively. These results are consistent with those of pre-
vious studies [15,16,36], which confirmed that the greater the
experience of symptoms in older individuals with chronic low
back pain, the lower their quality of life. Additionally, as this
study measured the latent variables of symptoms such as physi-
cal pain and psychological symptoms such as depression, it is
consistent with previous research [6,13,37], which confirmed
that not only physical but also psychological symptoms such as
depression are major factors affecting quality of life in older
adults with chronic low back pain.

In the current study, symptoms were found to affect
fear-avoidance beliefs, which are often higher in individuals
with chronic low back pain than in those with other chronic
conditions owing to their physical and psychological symp-
toms [9]. These results are consistent with the findings of Seo’s
study [17]. Specifically, symptoms associated with chronic low
back pain were found to affect functional disability, which is
similar to previous studies reporting that pain intensity and
damage from chronic low back pain are related to functional
disability [38]. In addition, the symptoms of this population
were found to affect their health perception, which is support-
ed by the results of Park et al. [39], who reported a negative
correlation between pain intensity and health perception in pa-
tients with chronic low back pain. Therefore, older individuals
with chronic low back pain, who experience pain as a primary
disorder, may avoid physical and daily life activities due to
fear-avoidance beliefs, leading to functional disability. Thus,
active management of physical and psychological symptoms is
important for improving the quality of life of these individuals.

The fear-avoidance beliefs of older adults with chronic low
back pain were found to have a positive (+) direct effect on
functional disability and a negative (-) direct effect on health
perception and health-related quality of life in this study.
Fear-avoidance belief refers to the inherent belief that daily life
and physical activity exacerbate pain [10]. This negative psy-
chological factor leads to a fear of further injury and ultimately
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makes movement difficult, leading to persistent functional dis-
ability in patients with chronic low back pain, as reported in
previous studies [10,40]. Notably, Trinderup et al. [41] showed
that fear-avoidance beliefs affect disability levels and quality of
life in patients with chronic low back pain. Similarly, Seo [17]
showed that fear-avoidance beliefs are a major factor in func-
tional disability and health-related quality of life in patients
with chronic low back pain, and Won [38] found that higher
fear-avoidance beliefs were associated with higher levels of
pain and functional disability, which is similar to the results of
this study.

Our study showed that functional disability in older adults
with chronic low back pain was found to have a negative (-) di-
rect effect on health-related quality of life. Functional disability
in older adults with chronic low back pain was found to be
correlated with quality of life, and the more severe the limita-
tions in daily functional activities caused by chronic low back
pain, the lower the quality of life [15,16]. Seo [17] reported that
functional disability in patients with chronic low back pain is a
major factor affecting health-related quality of life, which is
similar to the results of this study. In addition, patients with
rheumatoid arthritis who have better functional status have a
higher quality of life [42], and postoperative physical function
and activity restriction have been reported as the most import-
ant predictors of improved health-related quality of life in pa-
tients who have undergone total hip arthroplasty [18].

Health perception of older adults with chronic low back pain
had a direct positive (+) effect on their health-related quality of
life. Previous studies on health perception and quality of life
have found that an individual’s subjective perception of their
health has a greater effect on their quality of life than an objec-
tive evaluation of their health status [43]. Moreover, individu-
als with higher subjective health levels tend to have a better
quality of life [44], and health perception of older adults with
chronic musculoskeletal pain has been shown to have an effect
on their quality of life [45]. Furthermore, Choi and Park [46]
reported a significant difference in quality of life based on the
subjective perception of chronic pain among older individuals.
Therefore, our results, together with those of previous studies,
confirm that environmental characteristics such as social sup-
port and symptoms, fear-avoidance beliefs, functional disabili-
ty, and health perception have direct or indirect effects on the
health-related quality of life of older individuals with chronic
low back pain.
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CONCLUSION

In this study, statistically significant variables affecting the
health-related quality of life in older patients with chronic low
back pain included social support, symptoms, fear-avoidance
beliefs, functional disability, and health perceptions. Among
these, symptoms were presented as the variable with the great-
est explanatory power. Specifically, these factors could serve as
foundational data for developing comprehensive interventions
aimed at mitigating fear-avoidance beliefs and functional dis-
ability caused by symptoms, while also enhancing social sup-
port and health perception levels. Such interventions, address-
ing both physical and psychological symptoms, could ultimate-
ly be employed to enhance the health-related quality of life of
older patients with chronic low back pain. In addition, this
study has a limitation in that it does not include older patients
with chronic back pain who were hospitalized due to the sever-
ity of their pain or those who have impaired mobility in their
own homes. It is suggested that future research should encom-
pass the entire population of older patients with chronic back
pain and explore other variables beyond the ones that were in-
vestigated in this study.
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Purpose: This study aimed to evaluate the implementation of a Spirit program, which consists of
physical and mental training for older adults who can perform independent activities as nursing
home residents. Methods: In July 2022, the researchers interviewed seven older adults who had at-
tended the Spirit program and two caregivers at a nursing home in Surakarta, Indonesia. The re-
searchers applied the Reach, Effectiveness, Adoption, Implementation, and Maintenance framework
during interviews. We measured participant engagement with the Spirit program, effectiveness to as-
sess perceived benefits, adoption to gauge nursing homes” willingness to adopt the Spirit program,
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implementation to evaluate consistent execution, and maintenance to assess future program sustain-
ability. Results: Older adults who could carry out independent activities participated in the Spirit
program. The Spirit program adds new activities that they can perform, which have various benefits,
including increased happiness, stamina, and sleep quality. The participants expressed receiving in-
structions regarding the Spirit program from caregivers without any pressure to participate, with in-
structors guiding the exercises and regular schedule management. Older adults move well; however,
some experience obstacles while performing balance exercises. None of the participants experienced
injuries while participating in the program. A program’s continuity can be supported by the avail-
ability of tools that are easily accessible to older adults. Conclusion: The program improved the qual-
ity of life of older adults who can move independently as nursing home residents.

Keywords: Program evaluation; Community health nursing; Nursing homes; Aged

entary behavior can cause obesity, type 2 diabetes, muscle and

INTRODUCTION

The prevalence of sedentary behavior among nursing home

bone problems, mental health issues, certain cancers, weaker
bones, poor blood circulation, and trouble thinking. Many old-
residents has been high [1], especially during the coronavirus
disease 2019 (COVID-19) pandemic [2]. Sedentary behavior is
a risk factor for cardiovascular disease [3]. Furthermore, sed-

er adults do not know about physical exercise programs based
on expert recommendations, so they do not achieve the ex-
pected results [4]. Some older adults believe physical exercise is
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painful and tedious, even though it can be a fun habit [5]. Oth-
er factors contribute to a lack of physical exercise [6].

Experts recommend that older adults perform regular physi-
cal exercise weekly for 150~300 minutes, done 3~5 times. Ex-
ercise includes 150~300 minutes of moderate-intensity aero-
bics, 75~150 minutes of high-intensity aerobics, or an equiva-
lent combination. Additionally, moderate-intensity muscle
strengthening involves the main muscles for 2 or more days a
week, a combination of functional balance and strength at
moderate or vigorous intensity for a minimum of 3 days a
week [7,8].

Many exercise programs have been designed to change sed-
entary behavior in older adults living in nursing homes; how-
ever, changes in behavior do not last long [9]. Physical exercise
has several physical, mental, and social benefits. An example of
a physical benefit is reducing the risk of cardiovascular disease
and falling. Therefore, developing an exercise program suitable
for nursing home residents is essential [10]. Various physical
activity programs are necessary so that older adults do not get
bored easily during exercise; increase motivation and compli-
ance with exercise [11]; improve mood, self-confidence, and
happiness; and reduce anxiety and depression to improve their
quality of life [12].

Caregiver staff for nursing home residents must also increase
motivation and pay attention to older adults’ preferred physical
activity desires [8]. In addition to physical activity, mental and
spiritual activities must also be included. It aims to improve the
quality of life in older adults. Holistic care emphasizes the im-
portance of the dynamic interaction of biological, psychologi-
cal, social, and spiritual components to obtain optimal results
[13].

A new program was designed for older adults who could
move independently in nursing homes. This program is called
Spirit and refers to enthusiasm. The Spirit program comprises
a blend of physical exercises and mindfulness practice, includ-
ing chair exercises, stationary bike exercises, walking, mus-
cle-strengthening exercises, flexibility exercises, balance train-
ing, breathing relaxation, and gratitude practice. It aims to im-
prove physical fitness and reduce anxiety, blood pressure, and
the risk of falling, thus improving the quality of life of older
nursing home residents. The researchers were interested in cre-
ating a new program for nursing home residents by combining
safe, easy, and beneficial physical activities, such as aerobic ex-
ercises, strength training, flexibility exercises, and balance exer-
cises. The program was complemented by breathing relaxation

https://doi.org/10.17079/jkgn.2023.00017

and gratitude therapy.

The Spirit program was based on recommendations from a
review of 29 articles that highlighted the importance of engag-
ing in physical activities that could be performed at home
during the COVID-19 pandemic [14]. These activities focused
on aerobics, strength, flexibility, balance exercises, relaxation,
and meditation practices, as they can improve both physical
and mental health while reducing the risk of falls, especially in
older adults. The program consisted of physical exercises that
included gymnastics, stationary bicycles, and walking, com-
bined with breathing relaxation and gratitude, performed for
60 minutes three times a week, accompanied by an instructor.
Researchers trained caregiver staff at a nursing home to be-
come program instructors and supervisors in three sessions of
2 hours each until caregivers were deemed capable of becom-
ing instructors. The research team member and caregiver
taught or instructed the nursing home resident to follow the
Spirit program. This program starts according to the abilities of
older adults and can be gradually added.

In Indonesia, research on easy, inexpensive, and low-risk
physical activities for older individuals is limited. Current re-
search topics in the older adult population mostly focus on
non-pharmacological therapies for disease prevention and
mild disorders (minor health problems or medical conditions
that are not overly severe but still have a slight impact on an in-
dividual’s well-being or functioning) [15]. Meta-analysis results
have shown that regular physical exercise in older adults is
beneficial for reducing depression, improving the quality of
life, and enhancing self-esteem [16]. As a non-pharmacological
therapy, slow breathing techniques can lower blood pressure in
older adults [17]. Therefore, it is expected to provide an easily
implementable physical activity program for older adults as a
follow-up to these findings.

The Spirit program was conducted in a nursing home. This
study aimed to evaluate the pilot implementation of the Spirit
program to determine whether it could be applied to a broader
population.

METHODS

Ethic statement: The Faculty of Medicine, Sebelas Maret Uni-
versity’s research ethics committee has examined the protocol
and given ethical clearance number: 88/UN27.06.6.1/KEP/
EC/2021. The participants had given verbal consent to partici-
pate and they could withdraw at any time.
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The Spirit program aimed to improve the physical and men-
tal health of older adults residing in nursing homes during the
social restrictions of the pandemic. The Spirit program was de-
veloped based on a literature review until May 14, 2020, and
focused on maintaining physical fitness and mental health
during the COVID-19 pandemic. From 29 high-quality publi-
cations in reputable databases, such as Embase, PubMed, SCO-
PUS, SPORTDiscus, and Web of Science, reduced physical ac-
tivity during the pandemic was found to cause declines in vari-
ous aspects such as oxygen consumption, cell oxygen uptake,
stroke volume, circulation, and muscle metabolism. These
conditions lead to physical and mental impairments. Recom-
mendations for older adults include aerobic exercises, strength
training, flexibility exercises, meditation, and balance training.
Institutions are advised to create home-based physical activity
programs, especially during government-imposed restrictions
[14]. Sports and psychology experts have reviewed and ap-
proved the program.

We formed a team comprising two experts: one specializing
in sports and the other in psychology. The sports specialist val-
idates the physical activity movements for older adults that we
propose by reviewing video recordings we have created. The
sports expert team then meticulously evaluates these move-
ments and provides feedback for improvement. To improve
this, we got help from a psychology specialist to suggest mental
and spiritual activities to go along with exercises. Afterwards,
we concluded that exercises could be combined with relaxation
and expressing gratitude. The inquiries we directed to both ex-
pert teams were as follows: 1) What do you think about sta-
tionary cycling, walking exercises, senior gymnastics, mus-
cle-strengthening exercises, flexibility routines, relaxation, and
expressing gratitude for elderly individuals?; 2) How do you

Table 1. Interview Guide With RE-AIM Framework

perceive the exercise timing (3 times a week, 50~60 minutes)?;
3) According to your perspective, what elements influence the
engagement of older adults in this initiative?; and 4) What ad-
vice or suggestions would you offer for enhancing this pro-
gram?

The trial of the Spirit program was conducted on July 2022
for 4 weeks at a nursing home. Data were collected 1 week after
the program trial was completed by interviewing seven older
adults and two caregivers who had participated in the Spirit
program trial. All sources provided informed consent to par-
ticipate in the study. To participate in the Spirit program, indi-
viduals need to meet the following criteria: Being aged >60
years, possessing good communication skills, being willing to
undergo the intervention, having resided in a nursing home in
Surakarta for at least 3 months, having a Katz Index of Activi-
ties of Daily Living score indicating independence in essential
daily activities [18], and obtaining permission from the nurs-
ing home management.

The researcher used a structured interview guide within The
Reach, Effectiveness, Adoption, Implementation, Maintenance
(RE-AIM) framework (Table 1). The RE-AIM was developed
by Glasgow in 1999 [19]. This evaluation framework has five
dimensions: reach, effectiveness, adoption, implementation,
and maintenance. This study assessed the effects of public
health interventions [19]. Interviews were conducted by a
principal investigator with prior experience. The list of inter-
view questions is presented in Table 1. The interviews were au-
dio recorded and transcribed verbatim. NVivol2 software was
used for data processing, coding, and analysis [20]. The re-
search ethics committee examined and approved the study
protocol and gave ethical clearance (institutional review board
approval No. 88/UN27.06.6.1/KEP/EC/2021). The participants

Domain Definition Question example
Reach -How is the participation of older adults in participating in -How many older adults join the program?
the program and is expected to get.
Effectiveness -The benefits of the program on the activities and quality of -What is the impact felt by older adults?
life of older adults in nursing homes.
Adoption -Description of how the program is promoted and endeav- -Were there any activities that were easy or difficult to

ored to be accepted and followed by all respondents or par-

ticipants.
Implementation

Maintenance
program

-How do the nursing house staff implement the program?

-Willingness of participants to continue to carry out the

continue?

-What factors influence the participation of older adults
in this program?
-Are they willing to continue this program?

RE-AIM=Reach, Effectiveness, Adoption, Implementation, Maintenance.
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provided verbal consent to participate and withdraw from the
study at any time. To ensure data credibility, researchers em-
ployed triangulation. This was achieved by involving multiple
researchers in the analytical process to merge the data’s inter-
pretations objectively. Steps were taken, including team collab-
oration involving multiple researchers, discussions, and com-
parisons of the results, achieving consensus through in-depth
discussions, and additional validation through external parties
to objectively merge the interpretation of data [21].

We employed a descriptive qualitative methodology with a
deductive approach during our qualitative analysis, integrating
the RE-AIM framework. Our research aimed to evaluate the
current and future status of the Spirit program, focusing on
participant reach, program effectiveness, nursing home adop-
tion, implementation consistency, and program maintenance.
We asked the same interview questions to both older adults
and caregivers using the RE-AIM framework and sought to
understand the perspectives of both groups. Despite the limit-
ed participant size, the responses exhibited a common and
steady pattern. This indicates that the collected data reached
saturation, suggesting that the incorporation of additional par-
ticipants is improbable to bring forth substantial or pertinent
novel insights related to the research topic.

RESULTS

The older adults living in this nursing home have an average
age of 66.0 years. They have been residents there for almost 2
years. Among the seven participants, five of them don't have
any other health conditions. The particulars of these character-
istics of older adult participants are indicated in Table 2.

The descriptive qualitative analysis results are presented as
findings across various themes, utilizing the RE-AIM frame-

Table 3. Finding

work are presented in Table 3. Reach: Older adults who are in
good health and can walk can access the Spirit Program for
nursing home residents. Effectiveness: The Spirit program
brings older adults happiness, togetherness, entertainment,
and good care and improves physical health, especially regard-
ing better sleep quality. Adoption: Nursing home caregivers ac-
tively support the program by dedicating time as instructors,
providing facilities, and motivating older adults to participate.
Implementation: Older adults can actively engage in Spirit pro-
grams. It is recommended that balance exercises be simplified
for easier participation by all older adults, with strict supervi-
sion from the instructor. Maintenance: The Spirit program is
intended to be sustained by nursing home residents, with the
primary goal of improving the quality of life for older adults.
This is achieved through various means, including facility
maintenance, communication, and implementation of feed-
back support programs. Furthermore, multiple benefits in dif-

Table 2. Characteristics of Participants

Older adult (n=7) Caregiver (n=2)

Characteristic

Average age (year) 66.00+2.49 35.00+3.12
Length of stay in nursing home 23.00+9.77
(month)
Sex
Male 3 (42.9) 2 (100)
Female 4 (57.1) 0(0)
Educational background
Elementary school 5(71.4) 0(0)
High school 2 (28.6) 0(0)
Undergraduate 0(0) 2 (100)
Comorbid
With comorbid 2 (28.6) 0(0)
Without comorbid 5(71.4) 2 (100)

Values are presented as meanztstandard deviation or n (%).

Domain Finding

Reach Older adults who can carry out independent activities can actively participate in the Spirit program.

Effectiveness The Spirit program implemented adds new activities that they can do has various benefits, increases happiness, increases
stamina by improving joint health, and improves sleep quality for older adults as participants.

Adoption Participants expressed that there were various directions from caregivers, no compulsion to join the program, instructors

who guided the exercises, good schedule management, and various suggestions from other participants and caregivers.

Implementation

Participants revealed that the various activities during the Spirit program included gymnastics, cycling on site, walking

within the nursing home complex, weight training, flexibility training, balance training, and breathing relaxation. Older
adults can move well, but some experience obstacles when doing balance exercises. None of older adults suffered inju-

ries while participating in the program.
Maintenance

The continuity of the program can be supported by the availability of tools that are easily accessible to older adults, so

that older adults can carry out their physical activities and are not limited in time.

https://doi.org/10.17079/jkgn.2023.00017
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ferent directions motivated participants to continue with the
Spirit program.

1. Reach

The program’s scope was evaluated to determine how much
it could reach a specific population or group. Additionally,
reach can be interpreted as how many participants can follow
or participate in the program. The scope or reach of the pro-
gram was revealed by the orphanage staff, namely, the older
adults in nursing homes who were still healthy and able to
walk. Residents who have to rest completely or just bed rest
cannot participate in the program. Participants indicated that
the Spirit program was easy to implement for older adults,
making it applicable to any nursing home setting and benefit-
ing a larger population of independent nursing home resi-
dents.

“For individuals who are still in good health, meaning they can
walk and do not require bed rest, they are still able to engage in
their daily activities” (Older Adult 6)

“For the number of participants themselves, from start to fin-
ish, 7~8 older adults participate in this program.” (Caregiver 1)

2. Effectiveness

Effectiveness is assessed based on how the program can pro-
vide benefits as directly expressed by participants.

The older adults revealed that the Spirit program is one of
the things they enjoy because after participating, they can feel
happiness, togetherness, and entertainment well-cared for.
Moreover, after regularly participating in the program, older
adults felt physically healthier, especially due to better sleep

quality.

“Yes, if I could get an extra hour of sleep, it would benefit me.
Second, I feel happy when we are always cared for together. Con-
sequently, I do not feel bored like that. I sincerely thank you for
your attention.” (Older Adult 4)

3. Adoption
Adoption describes how the program is promoted, accepted,

and followed by all the respondents or participants. In this
study, nursing home caregivers actively supported the program
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by providing time to become instructors, providing facilities,
and motivating older adults to participate.

“We always encourage the older adults to join us. We reach out
to the caregivers in all departments to include as many grandpar-
ents as possible, especially those still capable of participating in
the program. However, we should not push too hard. If they de-
cide to come, they can come; if not, they have the choice not to at-
tend.” (Caregiver 1)

The nursing home caretakers also revealed that the Spirit
program could become a well-organized program and facili-
tate the active movement of older adults.

“That is good enough, good enough... The grandmother is also
happy. Most of them are still here. No more suggestions are need-
ed; it is already good they have been trained. Um... their joints
are active again, just like that” (Caregiver 2)

4. Implementation

Implementation was assessed based on program implemen-
tation, including how the program was implemented, the
schedule of activities, participants’ enthusiasm, reasons for par-
ticipants wanting to join the program, and criticism and sug-
gestions from older adult participants and nursing home staff
regarding the sustainability of the Spirit Program.

“Yes, sir, because the instructor has not arrived yet. Some
grandparents inquired about the delay and wondered why the
sports instructor did not arrive. Their questions indicated their
desire to engage in instructor-led activities. They eagerly await
the instructor’s arrival as they are strongly inclined to participate
in sports activities.” (Caregiver 1)

Seniors can join the movement in the Spirit program.

“For the movement, it is already possible to reach, sir, at least
according to his grandmother. It is not too difficult” (Older Adult
5)

Balance exercises must be simplified in movement to make

them easier for all older adults and require close supervision
from instructors.

https://doi.org/10.17079/jkgn.2023.00017
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“I am sorry, sir, but I am unable to do it. I cannot walk in a
straight line like that if I do not have something to hold onto.”
(Older Adult 1)

5. Maintenance

Maintenance refers to how program participants can still use
the experiences they found while participating in the Spirit
program to continue being carried out by nursing home resi-
dents. Participants can utilize their experiences to continue im-
plementing the Spirit program in nursing homes. Various ben-
efits motivated the participants to continue the Spirit program.
In ensuring the continuity of this program, maintenance was
conducted by involving participants’ experiences, facility main-
tenance, and ongoing communication. Additionally, sugges-
tions are provided to support the program’s implementation to
continue running in nursing homes.

“Later on, we might place this tool in the hall. For instance, there
will be a designated area for it in the future” (Older Adult 5)

“Yes, we will... we will also have regular briefings for the pres-
ent clients. Afterward, we will guide them to use it. Additionally,
on Fridays, we have an exercise session. Later, we will invite the
older adults to come to the hall and perform the exercises inde-
pendently, especially those still capable of walking actively” (Care-
giver 2)

“Whenever I can use the bicycle, I do not need to bring it to the
office. It can stay here. If I am at the office, I hesitate to ask some-
one from the office first (laughs).” (Older Adult 2)

DISCUSSION

The qualitative in-depth interview analysis used the RE-
AIM framework to present the findings. The Spirit Program is
accessible to healthy older adults living in nursing homes. It
brings happiness, togetherness, entertainment, and good care
and improves physical health, including sleep quality. Nursing
home caretakers actively supported the program by dedicating
time as instructors and providing facilities to motivate partici-
pation. Under instructor supervision, older adults participated
in a program with the recommended simplified balance exer-
cises. The program aimed to sustain and enhance older adults’
quality of life in nursing homes, motivated by multiple bene-
fits.

The Spirit program was conducted in stages according to the
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abilities of the older adults. Programming considers the results
of previous research on activities for older adults [8,14,22].
This study’s results are consistent with those of previous studies
that have shown a significant increase in the quality of life of
older adults after participating in a program [22,23], especially
during the COVID-19 pandemic [24]. The results are also
consistent with meta-analysis conclusions regarding the rela-
tionship between physical activity and quality of life in older
adults [16].

Existing programs must be evaluated periodically. Research-
ers have used the RE-AIM framework to assess the Spirit pro-
gram because RE-AIM has been widely used by many re-
searchers in public health and behavior change, especially
qualitative research. This design can provide more in-depth in-
formation about the benefits obtained from a program and
why and how the process occurs, which is difficult to explore
using quantitative research [24].

Overall, the older adults performed well in the Spirit pro-
gram. Indoor static bicycle exercise is the preferred exercise in
fitness centers and is beneficial for increasing aerobic capacity
and lowering blood pressure, lipid profile, and body composi-
tion [25]. The review results showed that regular physical ac-
tivity positively affects all body systems; reduces stress and
anxiety; and increases self-confidence and hormones of happi-
ness, brain performance, and memory [26]. Participants stated
that they benefited not only from healthier aspects of physical
health, namely, being fitter, more flexible, and having better
sleep quality, but also from feeling happy, being together, being
entertained, and feeling cared for.

The participants revealed that there were older people with
limited movement; therefore, the exercises were adjusted to
their abilities, especially during balance exercises. Balance
training can be performed using static or dynamic exercises. It
can be prescribed based on older adults’ ability to consult a
health sports expert [27]. Balance training must still be con-
ducted, considering that the prevalence of injuries related to
falls in older adults in Indonesia is 12.8%; therefore, efforts are
needed to prevent falls [28]. The meta-analysis showed that
balance training, as a single program or combined with other
activities, effectively prevented falls in older adults, especially
those in nursing homes [29].

Activities should have the ability to make older adults feel
comfortable, motivating them to do it regularly and avoiding
excessive exercise that risks injury. Physical activity beyond the
threshold of the training zone results in a decrease in mito-
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chondrial function in cells [30], interferes with insulin metabo-
lism and reduces the immune system [31].

Social support is essential in implementing programs for
older adults [32]. The Spirit program received social support
from nursing home managers, fellow seniors, and outsiders.
The support provided was in the form of information, assis-
tance with facilities and infrastructure, and motivation. This is
one of the reasons older adults consistently participate in the
Spirit program so that it can be appropriately implemented and
is highly effective.

The maintenance and continuation of the Spirit program
should be accompanied by various improvements and the
availability of facilities for physical activity, motivation, and so-
cial support for nursing home residents, as well as scheduling
adjusted to the abilities of older adults participating in the pro-
gram. This maintenance and sustainability are based on a posi-
tive increase in the quality of life of older adults toward consis-
tent, productive physical activity, especially when facing vari-
ous events in their lives [33].

The Spirit program, combined with physical activity, relax-
ation techniques, gratitude therapy, and blood pressure moni-
toring, offers a comprehensive approach to address the unique
challenges older adults face during this difficult time. By en-
gaging in regular physical exercise, older adults can maintain
their physical fitness, improve their mental well-being, and re-
duce their risk of falls [34]. The inclusion of relaxation tech-
niques and gratitude therapy further contributed to managing
stress and promoting a positive mindset. Additionally, the inte-
gration of blood pressure monitoring allows for the proactive
management of cardiovascular health, which is crucial for old-
er adults. By implementing the Spirit program, nursing home
residents and older adult care facilities can provide a holistic
and tailored approach to support older adults’ well-being and
overall quality of life during a pandemic. Future research
should explore the long-term effects and sustainability of the
Spirit program in improving the physical and mental health
outcomes of older adults in similar settings.

This study has some limitations. Although the RE-AIM pro-
vides comprehensive guidelines for evaluating public health in-
terventions, the findings may not directly apply to a broader
population. The applicability of the results could be influenced
by the specific conditions and characteristics of the evaluation
study. Another limitation is the small number of participants in
the qualitative research. This choice was because of the study’s
focus on a limited population of nursing home residents, which
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affected the amount of data that could be collected.

CONCLUSION

The Spirit program, which consists of gymnastics, stationary
bicycles, walking, flexibility exercises, muscle strength, and bal-
ance, combined with breathing relaxation, provides the bene-
fits of increasing physical fitness, health, happiness, and social
interaction, making it worthy of being considered as a pro-
gram to improve the quality of life of older adults in nursing
homes.
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Purpose: An increasing number of nursing home are being established because of the increased de-
mand for treatment and care of older adults with chronic diseases related to population aging. This
study aimed to examine the impact of Long COVID, infectious diseases-related to work stress, fa-
tigue, and coping on burnout among care providers in nursing home during the persistent COVID-19
pandemic. Methods: A total of 168 care providers, including nurses, nursing assistants, and caregiv-
ers working in nursing home between July 22 and August 12, 2022 were polled by a questionnaire
survey. The collected data were analyzed using an independent t-test, one-way analysis of variance,
Scheffé test, Pearson correlation coefficient, and multiple regression analyses via SPSS 21.0. Results:
The prevalence of Long COVID-19 among care providers in nursing home was 85.7%, with a mean
burnout score of 2.59 out of 5. Work stress related to infectious diseases (B=.27, p=.002) and infection
control fatigue (e.g., fatigue related to complexity of nursing duties and shortage in employees [$=.51,
p=.019], conflicts caused by uncertain situations and a lack of support [f=.50, p=.012]) were the vari-
ables that significantly associated with burnout. Conclusion: It is crucial to actively explore strategies
for reducing overall work stress, anxiety, and fatigue, particularly related to infection management to
alleviate burnout among care providers in nursing home. Our findings provide fundamental data for
the development of interventions and policies to prevent care providers’ burnout, thus enabling the
provision of high-quality care in nursing home.
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INTRODUCTION

As of May 13, 2023, South Korea has reported a total of
31,390,699 confirmed coronavirus (COVID-19) cases and
34,597 deaths. Of these, 32,406 deaths occurred among indi-
viduals aged 60 years or older, accounting for 93.7% of all
deaths. Older adults, particularly those residing in nursing
home and facilities, have been vulnerable to outbreaks [1].
COVID-19 is characterized by its ability to spread quickly in

enclosed and crowded environments, placing caregivers in
nursing home at a high risk of infection because of their expo-
sure to facility conditions, such as high occupancy rates, nar-
row bed-to-bed distances, frequent physical contact with cli-
ents, and shared meals [2]. Many patients diagnosed with
COVID-19 have reported symptoms that persist after the acute
phase of COVID-19. The Centers for Disease Control and Pre-
vention (CDC) has termed these post-COVID conditions as
“chronic COVID-19 syndrome” or “Long COVID”, defined as
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symptoms that persist for weeks following the initial
COVID-19 infection. Common symptoms of Long COVID
include fatigue, shortness of breath, chest pain, heart palpita-
tions, headaches, sleep issues, dizziness, and changes in smell
or taste [3,4].

Burnout refers to a state of psychological, emotional, and
physical exhaustion that affects both individuals and organiza-
tions. More than half of hospital workers experience burnout,
which raises serious concerns because it reduces the quality of
patient care and productivity, and can even lead to relationship
breakdowns and suicide [4]. Although data on the prevalence
of Long COVID among care providers in nursing home are
unavailable, a study in the United Kingdom found that approx-
imately 36% of healthcare workers experienced Long COVID,
with 57% experiencing burnout, indicating a correlation be-
tween the two [5]. In addition, the care and support responsi-
bilities of care providers in nursing home frequently lead to
high levels of job stress due to various work-related factors,
emotional strain, and a lack of self-care, all of which have been
shown to contribute to burnout [6]. Notably, during the
COVID-19 pandemic, healthcare workers have been experi-
encing high levels of fatigue and burnout, with fatigue serving
as a predictor of burnout [7]. Coping mechanisms play a cru-
cial role in managing burnout among healthcare workers.
Coping is a continuously evolving set of cognitive and behav-
ioral changes aimed at managing an individual’s perceived in-
ternal and external demands, and it serves as a strategy to miti-
gate burnout in healthcare workers [8].

Given that the quality of care and treatment provided by care
providers in nursing home is closely related to their psychoso-
cial health, it is important to pay attention to their mental
health and well-being [9]. In nursing home, care is primarily
provided by nurses, nursing assistants, and caregivers. Nursing
assistants and caregivers provide direct care for older patients,
while nurses are primarily responsible for educating and su-
pervising them [10]. Providing care in nursing home involves
inherent tension, arising from caring for physically disabled or
dementia-affected older adults, accompanied by the burden of
addressing various issues related to the care for older individu-
als [9-11]. As LTC hospitals are expanding owing to rapid pop-
ulation aging, burnout among care providers in this care set-
ting is on the rise. While studies on burnout have been con-
ducted at home and abroad, most have focused on healthcare
workers such as nurses and doctors [5-7,10-15]. There is a lack
of research on burnout among care providers in nursing home
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in Korea, where COVID-19 outbreaks are frequent.

In particular, very few domestic studies have examined the
relationship between Long COVID, infectious disease work
stress, infection control fatigue, coping, and burnout among
nursing home care providers. Therefore, this study aims to in-
vestigate the prevalence of Long COVID among care providers
in nursing home and analyze the effects of Long COVID, work
stress related to infectious, infection control fatigue, and coping
mechanisms on burnout. The findings may provide a basis for
developing effective strategies to reduce burnout among care
providers nursing home and for long-term COVID-19 man-
agement in the future.

1. Objectives

This study aims to explore the impact of Long COVID, work
stress related to infectious diseases, infection control fatigue,
and coping on burnout among care providers in LTC hospitals.
The specific objectives of this study are as follows:

To determine the prevalence of Long COVID among care
providers nursing home and identify their levels of work stress
related to infectious diseases, infection control fatigue, coping,
and burnout.

To identify the factors that contribute to burnout among
care providers in nursing home.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Jeonbuk National University (IRB No.
2022-06-037-001). Informed consent was obtained from the
participants.

1.Study Design

This cross-sectional study was conducted to determine the
impact of Long COVID, work stress related to infectious, in-
fection control fatigue, and coping on burnout levels among
care providers in nursing home.

2. Theoretical Framework
This study utilized the stress process model as a theoretical

framework that explains mental health issues such as burnout,
and consists of stressors, mediators, contextual, background,
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and outcome factors (Figure 1). Based on the stress process
model and previous studies [4-6,8,10,12,13], this study includ-
ed burnout as an outcome factor, with Long COVID, infec-
tious disease-related work stress, infection control fatigue, and
coping as a mediating factor. It also considers demographic
(gender, age, education, and income), job-related (type of job,
duration of work at the current hospital, and type of work),
and health-related (underlying diseases) characteristics, as well
as COVID-19-related (vaccination, time since COVID-19 di-
agnosis, symptoms, and substitute/extended work due to
co-worker’s COVID-19 diagnosis) characteristics as contextual
factors [16] (Figure 2).

3. Study Participants

The target population comprised care providers working in
nursing home in Korea, including nurses, nursing assistants,
and caregivers, who provided care for older patients in four
nursing home located in Jeonbuk Province. As the study fo-
cused on burnout among nursing home care providers who
provided direct care to older adults, physical therapists and so-
cial workers were excluded. The inclusion criteria consisted: 1)
those who had worked in a nursing home for more than 1 year,
2) those aged 18 years or older, 3) nurses, nursing assistants,
and caregivers who were directly involved in patient care, 4)

those who had been diagnosed with COVID-19 for more than
4 weeks, 5) those who voluntarily agreed to participate in the
study, and 6) those who understood the study content and
were able to complete the questionnaire. The exclusion criteria
comprised those who were asymptomatic when diagnosed
with COVID-19 and those with a psychiatric history.

Participants were selected using convenience sampling from
four nursing home in Jeonbuk Province. Data were collected
using a questionnaire, and only participants who expressed
their willingness to participate were recruited.

To calculate the sample size, the G*Power version 3.1 pro-
gram was utilized with an effect size of .15, a significance level
of . 05, power of .80, and 17 predictor variables, which required
a minimum of 146 participants. Considering a dropout rate of
approximately 20%, data were collected from 183 participants.
The data from a total of 168 participants were used in the final
analysis after excluding participants who were not nurses,
nursing assistants, or caregivers (n=>5), provided insufficient
answers (n=4), had been diagnosed with COVID-19 for less
than 4 weeks (n=4), and were asymptomatic at diagnosis
(n=2).

4. Research Instruments

The research instruments used in this study were approved

Life event or chronic situation

First Secondary
stressor : stressor
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(external and internal resource)

Background or context

Figure 1. Stress process model.
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Stress process model

Variables

» Work stress of infectious
disease
* Infection control fatigue

Coping

« Job-related characteristics

« Health-related
characteristics

* COVID-19-related
characteristics

Construction Stressor Mediator Background and context Outcome
* Socio-demographic
* Long COVID characteristics

Burnout

Empirical indices

* Long COVID: CDC definition

« Fatigue

» Work stress of infectious
disease: Stress and Anxiety
to Viral Epidemics-9

Scale developed by Lazarus
and Folkman [20], and
translated by Han and Oh

* Socio-demographic
characteristics: gender,
age, education, income

« Job-related characteristics:
job, duration of work at the
current hospital, work type

« Health-related
characteristics: underlying
diseases

Maslach Burnout Inventory
Human Services Survey for
Medical Personnel

. . 21
* Infection control fatigue: (1]

scale developed by Gu [19]

* COVID-19-related
characteristics:
vaccination, time since
COVID-19 diagnosis,
symptoms, substitute/
extended work due to co-
worker COVID-19 diagnosis

Figure 2. Theoretical framework based on the Stress process model. CDC=Centers for Disease Control and Prevention.

by their respective developers. A pilot test was conducted with
15 nurses, nursing assistants, and caregivers (five each) to as-
sess their understanding of the questions and the time required
to complete the final questionnaire. The results indicated that
the time to complete the questionnaire ranged from 10 to 30
minutes, with an average time of 13.6 minutes, and all partici-

pants found the questions easy to understand.

1) Burnout

Burnout was measured using the Maslach Burnout Invento-
ry Human Services Survey for Medical Personnel developed by
Maslach and Jackson [17]. The instrument consists of three
subscales: emotional exhaustion, depersonalization, and per-
sonal accomplishment, measured on a 22-item, 5-point Likert
scale (1=not at all, 5=very much). For ease of interpretation,
the personal accomplishment items were reverse-transformed
and analyzed, with higher total scores indicating higher burn-
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out levels. In the original instrument development study [17],
the Cronbach’s a was reported to be . 84, while in this study,
the Cronbach’s o was .87.

2) Long COVID

In this study, Long COVID was defined in accordance with
the CDC definition as the persistence of symptoms beyond 4
weeks of COVID-19 diagnosis [3]. Participants were asked to
indicate whether they had experienced any of the 23 symp-
toms reported by the CDC. Each symptom experienced was
coded as 1 if the respondent answered “Yes” and O if the re-
spondent answered “No”, and the scores for all 23 questions
were summed. A total score of 0 indicated no experience of
Long COVID, whereas a score of 1 or higher indicated the
presence of Long COVID. A higher total score indicated a
greater number of Long COVID symptoms reported by the
participant.
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3) Work stress related to infectious diseases

To measure work stress related to infectious diseases, this
study employed the 3-item Stress and Anxiety to Viral Epi-
demics-9 scale developed by the Seoul Asan Medical Center
[18], specifically corresponding to the ‘work stress’ subscale.
The scale was measured using a 5-point Likert scale (1=not at
all, 5=very much), with higher scores indicating higher levels
of work stress related to viral epidemics. At the time of devel-
opment, the Cronbach’s a was reported to be .79, and in this
study, Cronbach’s o was .67.

4) Infection control fatigue

Infection control fatigue was measured using the infection
control fatigue scale developed by Gu [19]. The scale consists
of 39 items organized into five subdomains: exhaustion related
to complexity of nursing duty and shortage in employees, dete-
rioration of patients’ conditions and lack of knowledge, con-
flicts caused by uncertain situation and lack of support, con-
cerns on infections and burden caused by excessive amount of
attention, and conflict and lack of support due to uncertainty,
burden factors due to infection concerns and excessive atten-
tion, and new roles and demands. Each item was measured on
a 5-point Likert scale (1=not at all, 5=very much), with high-
er scores indicating higher levels of COVID-19 infection con-
trol fatigue. In Gu’s study [19], the Cronbach’s a was .96, and
Cronbach’s a was .98 in the current study.

5) Coping

Coping was measured using an instrument developed by
Lazarus and Folkman [20] and translated by Han and Oh [21].
It comprises 33 items and six subscales, including problem fo-
cus, wishful thinking, apathy, seeking social support, positive
perspective, and relaxation. Each item was measured on a
4-point Likert scale (1 =not at all, 4=very much), with higher
scores indicating greater use of various coping methods. In
Han and Oh’s [21] study, Cronbach’s a was .79, and in this
study, Cronbach’s o was .86.

6) General characteristics

The general characteristics of the participants included de-
mographic, job-related, health-related, and COVID-19-related
characteristics. Demographic characteristics included informa-
tion on gender, age, education, and income. Job-related charac-
teristics included type of job, duration of work at the current
hospital, and work type. Health-related characteristics included
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information on whether the participants had any medical con-
ditions. COVID-19-related characteristics included informa-
tion on COVID-19 vaccination status, time since COVID-19
diagnosis, symptoms of COVID-19 infection, and whether
they had to work alternative or extended hours due to
co-worker’s COVID-19 diagnosis.

5. Data Collection

Data collection was conducted from July 22 to August 12,
2022, among nurses, nursing assistants, and caregivers working
in four nursing home in Jeonbuk Province. The study’s pur-
pose, content, and participation methods were explained to the
nursing directors of each hospital. After obtaining their coop-
eration and approval, a recruitment notice was posted on the
staft bulletin board. The nursing director of each hospital dis-
tributed the questionnaires and informed consent forms to
staff members who expressed their willingness to participate.
The completed questionnaires were sealed in a paper envelope
and placed directly in a designated collection box in each nurs-
ing home.

The participants completed the structured questionnaire
manually, which took approximately 20 minutes to complete.
A small gift (a travel toothbrush set) was offered as compensa-
tion for their time.

6. Ethical Considerations

This study was approved by the IRB of Jeonbuk National
University University (IRB No 2022-06-037-001).

7. Data Analysis

The collected data were analyzed using SPSS software (ver-
sion 21.0; IBM Corp.). General characteristics, Long COVID
experience, work stress related to infectious diseases, infection
control fatigue, coping, and burnout were analyzed using fre-
quencies, percentages, means, and standard deviations. Differ-
ences in burnout levels according to general characteristics
were analyzed using an independent t-test and analysis of vari-
ance, followed by post-hoc tests using the Scheffé test. The cor-
relations among Long COVID, work stress related to infectious
diseases, infection control fatigue, coping, and burnout were
analyzed using Pearson’s correlation coefficient. To examine
the factors contributing to burnout among the participants, we
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performed a regression analysis. The analysis included educa-
tion, job type, and the count of symptoms during COVID-19
diagnosis as control variables. Additionally, Long COVID,
work-related stress linked to infectious diseases, infection con-
trol fatigue, and coping were considered as independent vari-
ables. The dependent variable was burnout. Education and job
type, both measured nominally, were treated as dummy vari-
ables, with middle school graduates and caregivers as the re-
spective baseline values.

RESULTS

1. Differences in Burnout Based on General
Characteristics of Participants

The general characteristics of the participants are presented
in Table 1. Among the study participants, 163 (97.0%) were
women, with a mean age of 52.50 +9.44 years. As for educa-
tion, 90 (53.6%) graduated from high school, and 89 partici-
pants (53.0%) had a monthly income between Korean Won
(KRW) 1,510,000 and KRW 2,000,000. In terms of job-related
characteristics, 77 (45.8%) were nursing assistants, 65 (38.7%)
had been working at their current nursing home for more than
6 years, and 115 (71.4%) were three-shift care providers. Re-
garding health-related characteristics, 92 (56.4%) had no medi-
cal conditions, while 61 (37.4%) had one medical condition.
Regarding COVID-19-related characteristics, 113 participants
(67.3%) had received four COVID-19 vaccinations at the time
of their recent diagnosis. At the time of COVID-19 diagnosis,
116 (69.5%) had received three vaccinations. One-hundred
twenty-nine (73.8%) reported that the time since their
COVID-19 diagnosis was 3~6 months. The average number of
symptoms at the time of diagnosis was 3.70+1.87, and 129
participants (77.2%) reported working substitute or overtime
shifts due to a coworker’s COVID-19 diagnosis (Table 1).

Participants’ burnout levels varied significantly based on ed-
ucation (F=4.17, p=.017), type of job (F=4.48, p=.013), and
the number of symptoms at the time of COVID-19 diagnosis
(F=4.53, p=.004). Nurses had higher levels of burnout than
caregivers, as did those with a college degree or higher than
those with a middle school degree. In addition, participants
with five or more symptoms at the time of COVID-19 diagno-
sis exhibited higher levels of burnout than those with two or
fewer symptoms (Table 1).
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2. Participants’ Experience of Long COVID, Work
Stress Related to Infectious Diseases, Infection
Control Fatigue, Coping, and Burnout

Of the total participants, 144 (85.7%) reported having Long
COVID, with an average of 6.03 +4.29 symptoms. Cough was
the most commonly experienced symptom, reported by 122
participants (72.6%). Other frequently reported symptoms in-
cluded fatigue (n=113; 67.7%), sore throat (n=96; 57.1%),
lethargy (n=96; 57.1%), and headache (n=90; 53.6%). The
symptoms experienced less frequently included pneumonia
(n=1;0.6%), other unspecified symptoms (n=4; 2.4%), rashes
(n=5;3.0%), and abdominal pain (n=9; 5.4%) (Table 2). The
mean score for work stress related to infectious diseases was
2.88+0.80. The overall mean score for infection control fatigue
was 3.06+£0.83, with subscales of complex procedures and
staffing shortages at 3.37 £ 0.90 and burdened by infection
concerns and excessive attention at 3.21+0.96. Coping had a
mean score of 2.62 +0.28, and burnout had a mean score of
2.59+0.48. The skewness and kurtosis of the data were also ex-
amined. The skewness values ranged from -1.37 to 0.53, while
the kurtosis values ranged from -0.54 to 6.19, with a skewness
value of 3 and a kurtosis value of 10 fulfilling the assumption of
normality of the data (Table 3).

Regarding the relationship between the number of Long
COVID symptoms, work stress related to infectious diseases,
infection control fatigue, coping, and burnout, the findings in-
dicated that burnout was positively and significantly correlated
with the number of Long COVID symptoms (r=.20, p=.010),
work stress related to infectious diseases (r=.35, p<.001), and
infection control fatigue (r=.39, p<.001). In contrast, burnout
and coping (r=.09, p=.240) were not significantly correlated
(Table 4).

3. Factors Influencing Burnout

Among the independent variables, coping was not found to
be significantly related to burnout in the univariate analysis.
However, as coping is a significant factor in the stress process
model, which forms the theoretical basis of this study, it was
included in the multivariate analysis.

Before running the regression, we checked whether the un-
derlying assumptions were satisfied, and we found that all as-
sumptions were met. The normality of the residuals was con-
firmed as the scatterplot closely resembled a 45° straight line.
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Table 1. Differences in Burnout to General Characteristics (N=168)

. Burnout

Variable Category Mean=SD or n (%) Meant<D torF el

Gender Women 163 (97.0) 2.60+0.50 0.92 354
Men 5(3.0) 2.40+0.35

Age (year) 52.50+9.44 1.02 .382
<40 16 (9.5) 2.65+0.49
40~49 31(18.5) 2.68+0.57
50~59 88 (52.4) 2.61+0.46
>60 33(29.6) 2.48+0.49

Education Middle school® 8 (4.8) 2.44+0.71 417 .017
High school 90 (53.6) 2.51+0.44 a<b
> College® 70 (41.7) 2.72+0.51

Monthly incomes (million won) 151~200 89 (53.0) 2.54+0.49 1.70 186
201~250 49 (29.2) 2.64+0.50
2251 30 (17.9) 2.71£0.43

Job Nurse® 41 (24.2) 2.75+0.55 4.48 .013
Nursing assistant 77 (45.8) 2.60+0.41 a>b
Caregiver’ 50 (29.8) 2.45+0.54

Duration of work at the current hospital (year) <2 45 (26.8) 2.59+0.50 0.13 941
2~4 26 (15.5) 2.61+£0.44
4~6 32(19.0) 2.56x0.57
26 65 (38.7) 2.59+0.49

Work type (n=161) 2-shift 13(8.1) 2.42+0.45 1.19 313
3-shift 115 (71.4) 2.58+0.47
Day fixed 29 (18.0) 2.58+0.62
Night fixed 4(2.5) 2.89+0.33

Underlying diseases (n=163) 0 92 (56.4) 2.64+0.45 1.29 276
1 61 (37.4) 2.52+0.47
>2 10 (6.1) 2.56+0.80

Current COVID-19 Vaccination <2 2(1.2) 2.93+0.09 0.90 407
3 53 (31.5) 2.64+0.47
4 113 (67.3) 2.57+0.54

Vaccinations before COVID-19 diagnosis (n=167) <2 6 (3.6) 2.43+0.54 2.15 119
3 116 (69.5) 2.65+0.50
4 45 (26.9) 2.48+0.47

Time since COVID-19 diagnosis (month) 1~3 16 (9.5) 2.50+0.55 1.38 .253
3~6 129 (76.8) 2.62+0.49
6~12 23(13.7) 2.47+£0.47

Symptoms at the COVID-19 diagnosis 3.70+1.84
1~2° 49 (29.2) 242+0.50 4.53 .004
3~4 68 (40.5) 2.60£0.46 a<b,c
5~6° 37 (22.0) 2.72£0.41
>7° 14 (8.3) 2.86x0.54

Substitute/extended work due to co-worker (n=167)  Yes 129 (77.2) 2.60+0.51 0.50 615
No 38(22.8) 2.56+0.46

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.

Linearity and homoscedasticity assumptions of the model were
satisfied, as the residuals were evenly distributed around zero.
The autocorrelation of the dependent variable was checked us-
ing the Durbin-Watson index, which was 2.13, indicating that
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the residuals were independent without autocorrelation. In ad-
dition, the variation inflation factor ranged from 1.15 to 7.96,
which did not exceed 10, indicating no multicollinearity
among the independent variables. Furthermore, the regression
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model fit was significant (Table 5).

The regression analysis indicated that the major factors in-
fluencing burnout were work stress related to infectious diseas-
es (B=.27, p=.002), the sub-domain of infection control fa-
tigue related to complexity of nursing duty and shortage in em-

Table 2. Long COVID Experiences (N=168)

Variable Yes, n (%) Mean+SD Range

Long COVID experience 144 (85.7)

Long COVID symptoms* 6.03+4.29 0-~17
Cough 122 (72.6)
Fatigue 113 (67.7)
Sore throat 96 (57.1)
Lethargy 96 (57.1)
Headache 90 (53.6)
Myalgia 84 (50.0)
Joint pain 57 (33.9)
Fever 55 (32.7)
Smell or taste dysfunction 53 (31.5)
Depression 37 (20.0)
Dizziness 30(17.9)
Sleep problems 29 (17.3)
Anxiety 28 (16.7)
Palpitation 24 (14.3)
Diarrhea 21 (12.5)
Nausea 20 (11.9)
Dyspnea 18 (10.7)
Menstrual cycle change 14 (8.3)
Abdominal pain 9 (5.4)
Rashes 5(3.0)

Others: dry eye, brain fog, facial 4(2.4)
paralysis, memory problems
Pneumonia 1(0.6)

*Multiple response; SD=Standard deviation.

Table 3. Descriptive Statistics of Major Variables (N=168)

ployees (B=.51, p=.019), and the sub-domain of conflicts caused
by uncertain situation and lack of support (3 =.50, p=. 012), with
an explanatory power of 23.7% (Table 5).

DISCUSSION

By examining the prevalence of Long COVID among care
providers in nursing home who were on the frontlines of pa-
tient care and support during the COVID-19 outbreak and the
impact of work stress related to infectious diseases, infection
control fatigue, and coping on burnout, this study attempted to
provide a foundation for managing burnout during the pro-
longed COVID-19 period. The major factors influencing
burnout were work stress related to infectious diseases, the
sub-domain of infection control fatigue related to complexity
of nursing duty and shortage in employees, and the sub-do-
main of conflicts caused by uncertain situation and lack of sup-
port.

The prevalence of Long COVID in this study was found to
be 85.7%, while the average number of symptoms reported by
participants was more than six. The most common symptoms
were cough, fatigue, lethargy, sore throat, headache, and mus-
cle pain. This finding is similar to the results of a study con-
ducted by Yong [22], which examined symptoms after
COVID-19 in countries such as the United Kingdom, Italy,
and Australia and found that the prevalence of Long COVID
ranged from 38.7% to 87.4% across different countries, with
similar symptoms such as cough, fatigue, sore throat, lethargy,
and shortness of breath. Therefore, it is necessary to closely
monitor the symptoms of nursing home care providers with

Variable Mean+SD Min Max Skewness Kurtosis
Long COVID symptoms 6.03+£4.29 0.00 17.00 0.53 -0.39
Work stress related to infectious diseases 2.88+0.80 1.00 4.67 -0.51 -0.01
Infection control fatigue (ICF) 3.06+0.83 1.00 4.90 -0.23 -0.10
ICF 1 3.37£0.90 1.00 5.00 -0.34 -0.18
ICF 2 2.99+0.81 1.00 5.00 -0.18 -0.17
ICF3 3.04+0.86 1.00 5.00 -0.16 -0.01
ICF 4 3.21£0.96 1.00 5.00 -0.02 -0.54
ICF5 3.07£0.92 1.00 5.00 -0.16 -0.19
Coping 2.62+0.28 1.00 3.39 -1.37 6.19
Burnout 2.59+0.48 1.14 4.14 -0.33 0.30

ICF 1=Exhaustion related to complexity of nursing duty and shortage in employees; ICF 2=Deterioration of patients' conditions and lack of
knowledge; ICF 3=Conflicts caused by uncertain situation and lack of support; ICF 4=Concerns on infections and burden caused by excessive
amount of attention; ICF 5=New roles and demands; Max=Maximum; Min=Minimum; SD=Standard deviation.
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Table 4. Correlation of Major Variables (N=168)

Work stress related to

Infection control

Variable Long COVID symptom infectious disease Fatigue Coping Burnout
r(p)

Long COVID symptoms 1

Work stress related to infectious diseases 20 (.011) 1

Infection control fatigue 47 (<.001) .30 (<.001) 1

Coping .05 (.564) .25 (.001) 18 (.019) 1

Burnout 20 (.010) .35 (<.001) .39 (<.001) .09 (.240) 1

Table 5. Factors Influencing Burnout (N=168)

: level was 3.45, surpassing the findings of our current study.
Variable B SE t  p-value Whil . . te hospitals attend t derately ill
(Constant) y 397 <001 ile caregivers in acute hospitals attend to moderately ill pa-
Education (ref. middle school) tients for brief durations, those in nursing home are tasked

High school 01 15 0.08 938 with consistently managing stress due to caring for older pa-
2 College 001 M 0.01 -996 tients with chronic diseases, including cases of COVID-19.
Job (ref. caregiver) Considering that nursing home care providers are constantly
Nurse -02 27 -008 935 4 to COVID-19 infoctions. th burdencd with i
Nursing assistant 09 29 0.30 768 exposed to -19 infections, they are burdened with in-

Symptoms at the COVID-19 di- .18 .05 1.67 .097
agnosis

Long COVID symptoms -1 01 -1.07 .289
Work stress related to infec- .27 .05 3.17 .002
tious diseases
ICF1 .51 12 2.39 .019
ICF 2 .32 1 1.66 .099
ICF3 .50 1 2.54 .012
ICF 4 .26 .10 1.25 215
ICF5 14 .09 0.86 391
Coping .01 14 0.06 953

R’=.31, Adjusted R’=.24, F (p)=4.172 (<.001)

ICF 1=Exhaustion related to complexity of nursing duty and short-
age in employees; ICF 2=Deterioration of patients' conditions and
lack of knowledge; ICF 3=Conflicts caused by uncertain situation
and lack of support; ICF 4=Concerns on infections and burden
caused by excessive amount of attention; ICF 5=New roles and de-
mands; SE=Standard error.

Long COVID given its high prevalence, and special attention
should be given to the potential occurrence of complications.
To this end, it is crucial to offer assistance in managing post-ef-
fects, as well as educating nursing home care providers about
tailoring their daily routines to individual circumstances,
thereby empowering them to engage in effective self-care prac-
tices.

The average score of work stress related to infectious diseas-
es among the participants in this study was 2.88 out of 5. The
stress related to infectious diseases was examined in a study
[10] focusing on acute-stage nurses responsible for newly ad-
mitted patients with infectious diseases. The recorded stress

https://doi.org/10.17079/jkgn.2023.00045

tense workloads for long periods, along with anxiety about in-
fection risks, resulting in increased physical and mental stress
[23]. A study on the stress experienced by nurses working in
COVID-19 inpatient wards [24] found that job stress and
turnover intention increased in the context of dealing with
new infectious diseases. Therefore, it is necessary to establish
clear infectious disease work protocols for nursing home
during new epidemics, provide comprehensive response train-
ing to help nursing home care providers adapt to infectious
disease work, support the expansion of rest areas, and improve
convenience measures to reduce work-related stress.

The participants reported an average infection control fa-
tigue score of 3.06 out of 5, with higher fatigue levels noted in
the subcategories of complexity of nursing duty and shortage
in employees, conflicts caused by uncertain situation and lack
of support. This finding is somewhat lower than that found in
a study among general hospital nurses caring for patients
during the COVID-19 pandemic [10], which reported a fa-
tigue score of 3.45, but it still indicates a moderate-to-high level
of fatigue. This difference in scores may be due to disparities in
the characteristics of healthcare organizations and the general
characteristics of the people being cared for. Among the sub-
categories, complexity of nursing duty and shortage in employ-
ees indicated the highest levels of fatigue, which is consistent
with previous research on caring for patients with respiratory
infections [15]. Healthcare workers on the frontline during the
COVID-19 pandemic experienced more multifaceted fatigue
than those caring for the general population owing to fear of
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contagion, unfamiliar tasks, and frequently changing quaran-
tine guidelines [24]. Furthermore, the deteriorating health of
care recipients due to COVID-19 has increased the workload
and intensity for healthcare and care facility workers, leading to
prolonged tension-related fatigue [23,25].

Coping of nursing home care providers, as parameterized in
this study through the stress process model, scored 2.62 out of
4, indicating their ability to cope with burnout within their
work environment. A study on clinical nurses [25] during the
COVID-19 pandemic using the same instrument as in this
study, reported a similarly moderate coping score of 2.67. An
emerging infectious disease pandemic, such as COVID-19,
may contribute to a decrease in coping capacity, leading indi-
viduals to perceive the situation as beyond their control
[21,25]. Therefore, national preparedness and robust response
strategies are required to prevent and reduce burnout among
healthcare workers who provide care to susceptible popula-
tions during an infectious disease outbreak such as
COVID-19, in addition to improving individual coping skills.

The mean burnout score in this study was 2.59 out of 5 (39.8
on a 100-point scale). A study on nurses in Korean general
hospitals during the initial COVID-19 pandemic [11] reported
a burnout score of 30.0, while a study on nursing home care-
givers in Spain during the COVID-19 pandemic [26] reported
a burnout score of 31.9. The factors contributing to this higher
mental and physical burnout in nursing home include the high
risk of outbreaks in such vulnerable facilities, the high level of
tension experienced by nursing home care providers, and the
potential severe outcomes, such as patient deaths due to infec-
tious diseases [12]. As burnout among nursing home care pro-
viders can reduce the quality of care provided to patients and
increase workers’ turnover intentions [13], it is important to
strengthen disaster response capabilities for new infectious dis-
ease epidemics. This can be achieved by implementing appro-
priate job-oriented regulations and conducting regular simula-
tion training for nursing home care providers before the out-
break of infectious diseases so that they can respond appropri-
ately and mitigate the impact of burnout.

Based on a stress process model, this study examined the
impact of Long COVID, work stress related to infectious dis-
eases, infection control fatigue, and coping on burnout. The re-
sults indicated that burnout levels increased when participants
experienced higher levels of work stress related to infectious
diseases and infection control fatigue, compared to complexity
of nursing duty and shortage in employees, conflicts caused by
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uncertain situation and lack of support. Several previous stud-
ies [11,18] have also shown that higher levels of burnout were
associated with increased anxiety and stress related to infec-
tious diseases, and that continued exposure to work anxiety,
stress, and burnout eventually results in turnover and resigna-
tion among healthcare workers. Infection control fatigue relat-
ed to healthcare workforce shortages during the COVID-19
pandemic has increased burnout levels among nurses in the
United States [26] and Korean nurses caring for patients with
respiratory infections [15]. Therefore, to reduce burnout
among care providers in nursing home, proactive efforts to re-
duce infection control fatigue, which is exacerbated in health-
care settings where caregivers provide face-to-face care for vul-
nerable patients, remain a priority. One crucial measure is the
establishment of clear protocols for care provision. In addition,
government policies should include practical and reasonable
support measures, such as the recruitment of additional per-
sonnel and the utilization of care assistants to address the labor
shortage problem at the frontline.

One of the strengths of this study is the systematic consider-
ation of various influencing factors. The stress process model,
which is widely used in the literature and mental health re-
search, encompasses stressors, mediators, contextual, back-
ground, and outcome factors. This study found that the “stress-
ors” of infection-related work stress and fatigue, rather than
demographic, occupational, or COVID-19-related factors sug-
gested by the stress process model, were the most influential
factors contributing to nursing home care providers’ burnout.
Therefore, stress-reduction strategies should be implemented
to reduce burnout among care providers in nursing home.
Further research is required to identify other sources of stress,
in addition to infection-related work stress and fatigue, to ex-
pand the understanding of nursing home care providers’ expe-
riences. Although coping was found to be correlated with
burnout as a mediator, the regression analysis showed that the
two variables were not statistically significant. This suggests
that the effectiveness of coping may not always be fixed but
could depend on the situational context in which stress is ex-
perienced [20]. In addition, the emergence of COVID-19 vari-
ants and the prolonged pandemic may have led to changes in
individuals’ ability to cope with problematic situations. There-
fore, it is important to conduct replication studies on the im-
pact of coping on burnout as the COVID-19 pandemic comes
toan end.

Although the present study reveals important findings, it has
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several limitations. First, the study was conducted with care
providers in local nursing home, which may limit the general-
izability of the results to all nursing home care providers in Ko-
rea. In addition, there could be biases in the findings as partici-
pants recalled their experiences with COVID-19 symptoms
through a self-administered questionnaire. In addition, the
majority of care providers in this study were women, which
may influence the results. Therefore, future research should
consider the influence of gender.

However, this study is significant in that it identified the
prevalence of Long COVID among nursing home care provid-
ers and the factors influencing burnout in the context of the
COVID-19 pandemic, especially with the emergence of the
omicron mutation and recurrent outbreaks. The study also
serves as a basis for developing programs aimed at preventing
and managing burnout among nursing home care providers in
the event of new infectious diseases. A core strength of this
study is that it examined the effects of infection control fatigue
and work stress related to infectious diseases on burnout
during the COVID-19 pandemic using measures specifically
related to infection control.

CONCLUSION

This study aimed to determine the prevalence of Long
COVID among LTC hospital care providers in the context of
the ongoing COVID-19 pandemic, as well as the factors con-
tributing to burnout, including work stress related to infectious
diseases, infection control fatigue, and coping. The results
showed that work stress related to infectious diseases and in-
fection control fatigue caused by complicated procedures, con-
flicts due to staft shortages and uncertainty, and lack of support
significantly contributed to burnout.

While patient-facing infection control work is critical, care
providers in nursing home without negative-pressure rooms
continue to work overtime, leading to high levels of stress and
fatigue in their efforts to prevent the spread of COVID-19 in-
fection. Therefore, to reduce burnout among care providers of
vulnerable populations, it is essential to develop a comprehen-
sive plan that thoroughly prepares care providers in nursing
home for an infectious disease pandemic. In addition, the roles
for infection prevention in medical institutions and facilities
should be systematically defined. Moreover, it is necessary to
provide sufficient education and training to reduce overall
work stress and fatigue, including infection control measures.
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Active support and multifaceted measures, such as ensuring
rest breaks, guaranteed working hours, and hiring additional
personnel to alleviate the workload burden on care providers,
should also be implemented.

In conclusion, this study serves as a foundation for establish-
ing effective interventions and policies to prevent burnout
among care providers who provide care to vulnerable popula-
tions during emerging infectious disease outbreaks in the fu-
ture. As the number of nursing home continues to increase
owing to the demand for treatment and care due to rapid pop-
ulation aging and the increase in the number of older patients
with chronic diseases, it is crucial to address the unique chal-
lenges faced by care providers, including burnout.
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met the frailty criteria, and the data were analyzed through content analysis. In the final phase, based
on the analysis of the literature review and qualitative interviews, a final definition of healthy aging
in frail older adults was extracted. Results: The concept of healthy aging perceived by frail older
adults was found in cognitive, behavioral, psychological, social and independent domains. For the
frail older adults, healthy aging refers to the ability to maintain one’s own health through self-man-
agement, accept aging and natural death with a positive outlook, and be independent without relying
on others. Conclusion: In frail older adults, healthy aging consists of a number of multidimensional
domains and 11 attributes, including maintaining health, accepting the process of aging, being posi-
tive, and being independent. Using this final definition, health promotion strategies could be devel-
oped to achieve the optimal goal. To provide effective interventions to frail older adults, further re-
search is needed to develop a reliable and valid assessment scale.

Keywords: Frail elderly; Subjective health; Healthy aging; Concept-analysis
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Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Chungnam National University (IRB
No. 202104-SB-060-01). Informed consent was obtained from
the participants.
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| Foreign literature |

| Domestic literature |

Studies identified through database
English (n = 1,166)

» CINAHL = 90

* Embase = 896

* PubMed = 171
 Additional search =9

Studies identified through database
Korean (n = 306)

* DBpia =13
* KISS = 27
* RISS =217

 National assembly library = 49

Duplication removed
(n=237)

A4

—{ Duplication removed (n = 44)

A4

Records after duplicates removed
English (n = 929)

Records after duplicates removed
Korean (n = 262)

Excluded by title &

: «—
abstract screening (n = 786)

A4

Excluded by title & abstract
screening (n = 186)

A4

Full-text articles assessed for eligibility
English (n = 143)

Full-text articles assessed for eligibility
Korean (n = 76)

Full-text articles excluded
with reasons (n = 118)
* Not frail elderly = 35
* Not related to healthy aging = 83

A4

Full-text articles excluded
with reasons (n = 69)
* Not frail elderly = 21
* Not related to healthy aging = 48

e

A4

Studies used for concept-analysis of healthy aging in frail elderly
English 25, Korean 7 (n = 32)

Figure 1. Procedure of literature identification and selection. CINAHL=Cumulative Index to Nursing and Allied Health Literature; KISS=Korean-
studies Information Service System; RISS=Research Information Sharing Service.
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Table 1. General Characteristics of Participants

of wet 7] e oA LAY, Aol & Holrha ek
LZd Agole of| Ao Ytar, T o] g4 B2
3 479 a4t Folojeky AZster Sl

5) Az B4

BYAY @AY AR BAL ol2d wANA A1 A 7
4 89 9 R4S ST SYSHe 20 BY 1S 5o B
8 sjopeclo] AXSH A ok st AT S5 G5l
3 AYsct. QFEANA ASELL B9} $98 YR
A% REEA EoE BN APstarHlel A8 g Y

=2
<= RN 48 ARETEH AEH] ¥ ) ER5ke S

Bl NdS E=&5to] o F443Q1 228 {F3lek= A2 &[16],
A YEE4S Fof dd W82 9 ZAsto] AARE W8-S wr
EHo= glom 9n] 9= &S0l BES 110 9v] 9= TolE
Zoldl ¥ 35H uiEE Fol 59 BFE =&t WFEY &
A3t AHES EESH9T 0|2 DA REE TEH £45 74 HE
o} &4, AL va- BASHHA J&d Qu|E 7P & Hojg 5

(6) A9 B 117
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Patient No. Age Sex Education (year)  Living status Subje_ctwe Medication of chronic disease firailcyloylRRAIL
(year) economic status scale

Participant 1 86 Female Elementary (4)  Living together Poor Hypertension, diabetes mellitus, Frail
(son) cardiovascular disease

Participant 2 80 Female None None Fair Hypertension, cardiovascular dis- Frail

ease

Participant 3 86 Male Elementary (6)  Living together Fair Pain killer, dermatology medica- Frail
(spouse) tion

Participant 4 80 Female Elementary (3)  Living together Fair Hypertension, diabetes mellitus, Frail
(spouse) cerebrovascular disease, osteo-

arthritis

Participant 5 75 Female Middle (8) Living together Poor Cardiovascular disease, osteoar- Prefrail
(spouse, son) thritis

Participant 6 68 Female Elementary (6)  Living together Fair Hypertension, pain killer Prefrail
(spouse)

Participant 7 79 Male Elementary (5)  Living together Poor Pulmonology medication Prefrail
(spouse)

Participant 8 70 Female Elementary (6)  Living together Poor Diabetes mellitus Prefrail
(son)

Participant 9 77 Female Elementary (6)  Living together Poor Hypertension, calcium supple- Prefrail
(spouse) ment, nephrology medication

FRAIL scale=Fatigue, resistance, ambulation, illnesses, and loss of weight.
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Table 2. Components of Frail Elderly's Healthy Aging Defined in Theoretical Phase

Classification Category Attribute Content
Nursing Cognitive Positive beliefs and thoughts about my-self e Perception of self-efficacy [A1,A2]
e Thinking as young [A3]
Behavioral Able to self-manage ® Take care of health management of by self [A4,A5,A6]

Other disciplines

Integration

Psychological

Social

Integrative
Cognitive

Behavioral

Psychological

Social
Integrative

Cognitive

Behavioral

Psychological

Social

Integrative

Maintenance of daily living and functional ability
levels

Not depressive condition
Have a social tie through social participation

Comprehensive health promotion

Awareness of not being frailty and maintenance of
identity

Having a ability to control
Independent daily life

Psychological well-being

Socialization through active participation in life
Physiologically healthy state

Acceptance of frailty naturally

Maintaining a positive identity

Have a self-management skills

Independent daily life

Psychological well-being

No depressive symptoms

Formation of social bond through active social par-
ticipation

Comprehensive health promotion

Physiologically healthy state

e Maintaining the level of daily living ability [A7]

e Maintaining functional ability levels [A2]

® No depressive symptoms [A9]

® Maintenance of active social participation [A2,A10,A11]

e Building a social relationships [A1,A12]

e Having a social tie [A12]

e High level of health [A10,A13]

e Maintaining one's presence and identity [A14,A15]

® Thinking not being frailty [A16,A17]

e Ability to self-control [A18,A19]

® No difficulty in perfoming activities of daily living
[A15,A20,A21,A22]

® Maintaining functional ability levels [A20,A23,A24,
A25,A26]

e Having a psychological well-being [A14,A18,A27]
® Having a resilience to stress [A28]

® No depressive symptoms [A20]

e Active social participation [A25]

e Socialization of activities [A17,A26]

e No disease and healthy [A25,A29,A30,A31]

e Maintaining and coping with natural teeth [A32]
® Thinking not being frailty

® Thinking as young

® Perception of self-efficacy

® Maintaining of positive identity

® Ability to take care of one's own health

® Ability of self-control

® Maintaining functional ability levels

 No difficulty in performing activities of daily living
® Maintaining functional ability levels

® Having a psychological well-being

® Having a resilience to stress

® No depressive condition

® No depressive symptoms

® Active social participation

® Building a social relationships

® Socialization of activities

® Having a social tie

® High level of health

® Maintaining and coping with natural teeth

® No disease and healthy

3HA15,A20-A22] ‘=<l

o AEd o Ay 9 &4
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Accepted: August 10, 2023 management program and to examine the program’s effects of the program for older adults with hy-

pertension residing in the community. Methods: A nonequivalent control group pretest-posttest de-
Corresponding author: sign was used. Participants were 57 older adults with hypertension (intervention group: 29, control
Heuijeong Moon group: 28). The experimental group participated in the medication management program, which in-
Senior Welfare Center of Seoul, 467 cluded the following: verbal and video education, individual counseling, and using medication note
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over 3 weeks. Collected data were analyzed using the SPSS/WIN 22.0 program. The data were ana-
lyzed by Generalized Estimation Equation. Results: Statistically significant differences were found
between the experimental and control groups in terms of their knowledge of hypertension and
self-efficacy for appropriate medication. Conclusion: The integrated medication management pro-
gram was effective as indicated in knowledge of hypertension and self-efficacy for appropriate medi-
cation. Future studies are required to explore the medication management program’s effects on older
adults with hypertension using more rigorous research methods.
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Integrated medication management program

e

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Ewha Womans University (IRB No.
ewha-202301-0018-01). Informed consent was obtained from
the participants.
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Figure 1. Flow chart of the study.
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Table 1. Integrated Medication Management Program

Session Topic Content Time (minute) Method
1 Understanding hypertension 1. Individual counseling in early phase 20 Face-to-face
-Check the current phenomenon of taking medication and diffi-
culties
-Hand out a medication note and guide how to use
2. Face-to-face medication education session 30 Group lecture

-Orientation: introduction of purpose and contents of program

-Causes, diagnoses, complications, and management about hyper-
tension

-Learn how to take video class
-Summary of lesson and Introduction of the next session

3. Video medication education session 10 Video
-Watch the training video uploaded in YouTube
: Iterative learning about face-to-face medication session

2 Understanding hypertension 1. Face-to-face medication education session 30 Group lecture

-Importance of medication for hypertension
-Types of hypertension medicines
-Side effects of hypertension medicines and interactions
-The right use of hypertension medicines
-Discussion and Q€&tA sessions
-Reinforce to use the medication note
-Introduction of the next session

2. Video medication education session 10 Video
-Watch the training video uploaded in YouTube
: Iterative learning about face-to-face medication session

3. Telephone counseling 10 Telephone
-Checking of watching video training
-Reaffirmation of contents about face-to-face medication session
-Checking for medication use, side effects and difficulties of med-

ication
-Consultation on questionable content
-Support and encouragement for the continuing medication use
3 Enhancing communication 1. Face-to-face medication education session 30 Group lecture
with medical staff -Importance of communication with medical staffs

-Who should we communicate with?
-Communication contents with medical staffs
-How to communicate with medical staffs
-Reinforce to use a medication note
-Summary of medication management program
-Closing

2. Video medication education session 10 Video
-Watch the training video uploaded in YouTube
: Iterative learning about face-to-face medication session

3. Telephone counseling 10 Telephone
-Checking of watching video training
-Reaffirmation of contents about face-to-face medication session
-Checking for medication use, side effects and difficulties of med-

ication

-Consultation on questionable content
-Support and encouragement for the continuing medication use
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Table 2. General Characteristics of Participants and Homogeneity Test Between Groups (N=57)

Characteristic Category Overall (n=57)  Exp. (n=29) Cont. (n=28) ¥ ort p-value
Sex Male 31 (54.4) 13 (44.8) 18 (64.3) 217 .186
Female 26 (45.6) 16 (55.2) 10 (35.7)
Age (year)* 65~69 2 (3.5) 1(3.4) 1(3.6) 0.41 .890
70~79 21 (36.8) 10 (34.5) 11 (39.3)
>80 34 (59.6) 18 (62.1) 16 (57.1)
Education* <Elementary school 15 (26.3) 10 (34.5) 5(17.9) 5.71 17
Middle school 6 (10.5) 4(13.8) 2(71)
High school 29 (50.9) 14 (48.3) 15 (53.6)
>College education 7 (12.3) 1(3.4) 6(21.4)
Marital status® Married 25 (43.9) 10 (34.5) 15 (53.6) 2.49 .302
Not married or divorce 8 (14.0) 4(13.8) 4(14.3)
Bereaved 24 (42.1) 15 (51.7) 9 (32.1)
Average monthly income (Korean won)* <100 33(57.9) 19 (65.5) 14 (50.0) 2.55 677
101~200 12 (21.1) 5(17.2) 7 (25.0)
201~300 6(10.5) 2(6.9) 4(14.3)
>301 3(5.3) 2(6.9) 1(3.6)
Unknowingness 3(5.3) 1(3.4) 2(7.1)
Number of medications* 1 7 (12.3) 3(10.3) 4(14.3) 0.92 974
2 13 (22.8) 6(20.7) 7 (25.0)
3 8 (14.0) 4(13.8) 4(14.3)
4 3(5.3) 2 (6.9) 1(3.6)
>5 26 (45.6) 14 (48.3) 12 (42.9)
Number of doctors prescribing drugs* 1 30 (52.6) 14 (48.3) 16 (57.1) 1.31 922
2 14 (24.6) 7 (24.1) 7 (25.0)
3 8 (14.0) 5(17.2) 3(10.7)
4 2(3.5) 1(3.4) 1(3.6)
>5 3(5.3) 2(6.9) 1(3.6)
Experience of drug side effects Yes 21 (36.8) 10 (34.5) 11 (39.3) 0.14 707
No 36 (63.2) 19 (65.5) 17 (60.7)
Period of hypertention diagnosised (year) 14.11+10.42 15.24+9.90 12.93+10.99 0.83 407

Values are presented as n (%) or mean+standard deviation. *Fisher's exact result; Cont.=Control group; Exp.=Experimental group.
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Table 3. Homogeneity Test of Dependent Variables Between Group (N=57)

Variable Overall (n=57)  Exp. (n=29) Cont. (n=28) t/Z p-value
Knowledge of hypertension 23.75+4.67 23.37+4.27 24.14+5.10 -0.61 .543
Self-efficacy for appropriate medication 31.0845.51 30.27+4.80 31.92+6.13 -0.32 747
Confidence in communication with medical staff 15.50+3.10 11.86+3.11 13.17£3.00 -1.90 .057
Medication adherence 10.78+2.47 11.5141.63 10.03+2.96 -3.39 <.001

Values are presented as meanzstandard deviation. Cont.=Control group; Exp.=Experimental group.

Table 4. Effects of Medication Education on Dependent Variables

Knowledge of hypertension

Self-efficacy for appropriate

Confidence in communication .
Medication adherence

Variable medication with medical staff

Exp. (n=29)  Cont. (n=28) Exp. (n=29) Cont. (n=28) Exp. (n=29)  Cont. (n=28)  Exp. (n=29) Cont. (n=28)
Pre-test 23.37+4.27  24.14+5.10 30.27+4.80 31.92+6.13 11.86+3.11 13.17£3.00 - -
Post-test 1 27.03+4.73  25.07+4.53 33.86+5.20 34.46+4.93 13.82+2.13 14.10£1.68 10.10£2.41  9.71+£1.94
Post-test 2 30.821+4.48  24.17+4.61 34.86+3.97 33.751£6.40 13.89+2.09 13.96+2.50 10.75£3.65  9.14+2.44
Group 6.89 (.009) 2.93 (.086) 3.28 (.070) 3.11 (.078)
Time 0.96 (.002) 3.36 (.067) 2.01 (156) 2.05 (.152)
Group*Time 26.43 (<.001) 4.06 (.044) 2.77 (.096) 3.65 (.056)
Values are presented as mean#standard deviation or x* (p-value). Cont.=Control group; Exp.=Experimental group.
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The role of nurses in shared decision-making about caring for older
adults with chronic disease: A qualitative descriptive study
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Purpose: The objective of this study was to explore nurses’” perception of their roles in shared deci-
sion-making about caring for older adults with a chronic disease. Methods: This study was a qualita-

tive descriptive study. Ten nurses participated in the focus group interviews. The collected data were
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analyzed using qualitative content analysis to explore nurses’ roles in shared decision-making about
caring for older adults with a chronic disease. Results: Nurses' shared decision-making experiences
about caring for older adults with a chronic disease yielded four main themes and ten categories in-
cluding “facilitating involvement in decision-making’, ‘providing information for decision-making’,
‘respecting patient values and preferences’, ‘evaluating the outcome of decision-making’. Conclusion:
This study explored nurses' roles in shared decision-making about caring for older adults with a
chronic disease. Nurses can enhance the shared decision-making process by identifying the decision

needs and facilitating decision-making.
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Table 1. General Characteristics (N=10)
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. Total clinical
Group No. S Sex  Marital status Education level i Sz of iz experience Curren'g department
(year) department hospital () experience (year)
FG1 1 26 F Unmarried University General 300 to <500 beds 3.6 3.6
2 33 F Married University General 100 to <300 beds 1.0 5.0
3 36 F Unmarried University Comprehensive 300 to <500 beds 14.6 2.2
nursing care
4 39 F Married University General 300 to <500 beds 13.9 3.9
5 31 F Married University Comprehensive 300 to <500 beds 9.6 2.1
nursing care
6 34 F Married Master General 300 to <500 beds 10.0 3.0
FG 2 7 31 F Married Master General 2500 beds 9.8 9.8
8 27 F Unmarried University General >500 beds 4.0 2.0
9 26 M Unmarried University General >500 beds 2.9 2.9
10 27 F Unmarried University General 2500 beds 4.8 4.8

F=Female; FG=Focus group; M=Male.
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Table 2. Perception of Nurses' Role in Shared Decision-Making

Theme

Category

Facilitating involvement in decision-making

Confirming intention for decision-making

Identifying the decision-maker
Nuturing collaborative culture

Providing information for decision-making

Ensuring the accuracy of patient and family member's information

Providing rational for reasonable decision-making

Respecting patient values and preferences

Allowing time for careful consideration to make a decision

Moderating and Mediating for decision-making
Understanding patient values and preferences

Evaluating the outcome of decision-making

Confirming changes in the opinions on the determined content

Accepting changes in decision-making
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Factors influencing falls in the community-dwelling elderly: Data from
the 2020 national survey of older people: A secondary analysis study
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cluded 9,920 community-dwelling seniors aged 65 years and older. The data were analyzed using a
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community-dwelling elderly was 6.4% and the weighted percentage was 7.1%. Satisfaction with eco-
nomic status, number of chronic diseases, use of medical facilities, smoking, limitation of lower mus-
cle strength, decreased visual acuity, limitation of daily living function, and housing type were identi-
fied as factors influencing falls in older people dwelling in the community. Conclusion: Based on the
variables identified in this study, it is necessary for nurses to select high-risk groups for falls and to
actively develop and implement nursing interventions to prevent falls.
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Ei[10-12], 9= o] &1} “?:3}“‘:} AEgolet FEdele &
g Edddol dis] 9E I ‘U o= AEFSIAT sHAE
g Zﬂﬁ‘}g 53] It LolM7IE ST Fo= o' ®, 2%
Bt o 2 AEFSHAT. AT AT T 3704 o
73T A= AE 0N, 1~27W, 3~47K, 57 oY &,
FEEE2 GANATY = FHE O, 127K, 3~471, 570
o' oz HFIsIA. 75 YL Y5 (activities
of daily living), & % 171, Al FA 2 - H27], B8 E= AR
3171, A w2 4 97], FHT Loju B Hre s W, P
SUF dad F F1 2 47), e 2Esp] 59 77 dEL
2, &3% G5 (instrumental activity of daily liv-
ings)> EHE, ALY, HAzH], B, AAZ] FR F oF
BAY7), 24 B, A9 &5, 24 i 2= Ae-A
25E W], Ast 23 7], wEsd o8] 59 107 55
ARESHATE. 71673 AR o= AL = A 44
Ag+Ysd T & FHolte FEER o9 7IsARol A=

§ 715A%0] ‘AT o7, g Aol U 2= AERIA
o5l F33 AdHs B4 A3 g Al syt
2= AR SH ARE e AE, A% Holth = F
= o=, OA I, ZA73o] U Ho|tt, ZA73o] uie- HE H
ojtF & B 2=[11,12], 97 o8 A /I ¢ J=5r|#
ol- gLl 1d 01141 °‘9175‘%1 < 390 shete 9le 739l o

3 UeF 2, Qs A9 girk = AR
4 HZ@eI0l

AZAYRL FY, 8%, L50], IIRAS XA F
de o, oh] 9’2, 8k A 14z A ThAA e, &
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of 13], 3t go 2~33] o]} 0 & AEFIAU 252 A&KH e
2 10% ol 25 Ao tigfl o, o2, W EE FT &
TLFE Y, 1~23], 33 olf o', FEAIE 3T ¢,
10~20%, 30% ol o & AEFSHACE I = AGAS] =
Y JFATHEE sty st AdE o] FFARAR
(Nutrition Screening Initiative)E ©]-8-5t%ict. 7to] I @A 1
o &R A2, B33 AAGR), Y -AAQH), &
F2A), AokEA - FAEF02A), BAA oH2(EA), Aad A
A AE(1A), o8 FEEE(1A), d=stA F2 AFHSH2A), A
A T 9802%A)9 F 107 FEo2 FAH k. 0~2F
FT, 3~582 HE, 64 o] EF OE FESITHITL

il

JAA7 891 9L, AAVS10] & 49 BErol EHSS
Zdst S22 E5F 9l °%iJE(Short Form of Geriatric
Depression Scale)S AM&stgIth. & 157 £t disf] ‘o' (173),
‘oF @ (0A) 9] FEAT 2 :,LHEM qlom A=l 1,5 7,
11, 13919] 5832 Tt} HL4rl =852 09

A& Yepdth. 0~782 28 9307, 8~15%82 % Ggoz
A Bt ATHI8L. R1A7]5-2 X AE-8 gh=rolat 7o J A4
AKKorean version of Mini-Mental State Examination for De-
mentia Screening) 2 451t} g 108, 7192 283, F
A% L AL 189, Ao7l5 4%, olel ¥ w4 27%
9] F 1983 s E=
T 3080tk A, 4% 9 i85S 1ol S HAE
71 A4} Blarsto] Q12715 Ast U I Y O' ARFOIA
THIOL 4] W= A3, AAVSH, wl9-Areke] B4, Aok
9] A, A L A GALB| 2] A, A3l 7RSI ET} 4 ARkl
st} ‘wf¢- WS} WS o', ‘1A I1gt, TS|
%, ‘A US| P2 ol Q'R AEFEIG BEHSS
A 2 370 A3} o1 o] tisf ‘off, oy @' 2 FESIGiT

Ay

2 08, B8 TS Rofoio, A

© s ‘O}TﬂrE’ ““%l't}*ﬂtﬂ 9, 7]‘5}0]]% e 1A,
euAd, AF2 ‘uAT 2, HAFE A, WA vdshes
h‘ﬂlﬂ?—ﬂﬂ "2 AR *“%&ﬂ‘ﬂlﬁﬂakw R ied
of EH3 Fxolt, “Ysir|o] £ = OFYARE, 9s
2t 'Euiﬂl% ¥, S v ”Hl(“E‘ Aoi71, BA=RA,
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&3go] X 52 23 Yol s 2ol A4 s A

£ olgslge
4. M2AT

20209 % =AHRAN: SR AAS] AT Y32 193]
9] 5912 Hho} -3 =] H(IRB No. 2020-36). EA U= FES
2317 930 FZSE 0 (stratified cluster sampling)S A
Boto] ZAMEQ o ER BT 20209 119 @A A= 177
Al 9] ARt FAAA] A= B 654 o] elojth 2 <
Toll A E A7ATE A&5H Q= A 7|3 EeEAd
3] 0] 2012 u- F(IRB No. GSUIRB-2022-18) RAE A glo]&]
ZEOA AAIGE AAAE ool Tt Ao wha} 20209 E =21
AR AL DAAR(1TE LR AZHtol ARg-sH T

5. A=EM

IBM SPSS Statistics 26 T2 T1#(IBM Corp.)S A&t
YA E RlE, BEE By 9@ BEAZE, YA IHAARIT
ABISH, A7, 1738, BAAT, BF a2 Aed 5
AZAE stol 715 WskA 92 ATHn, Wt 7RIS WY
3 A3l 715 HAIE(weighted percent [W, %)E AAI3I .
SAAE 5 F 2ol oigh #gEacl B4 BdnRdA o
e 2AAE SAEAE, Yol tigh JFagl B4 B3nl

AA e s 2A24E 27 R4S stk

e
1. AL

£ Ao A 197 o] ge didAE 6.4%011 7}
FAE Htdet 23Rl 7S HAEE 7.1%9 o 9AEHol = o
AR A 197 PA8IeE B 1.5611.263]9 1 ASIsE
1317} 67.3%2 74 @ekon 3~103]9 A% 8.8%L ek 9
A5 HA g S e AL 69.5%Arh YAl 9= 847 99
O = v wT12]E 30.3%, vieolu 29 &9 12.5%, Aot
AMEo] B3] 8.2%, =2 AL 3.0%, o152 24 5 2.5% 0|2
om AAF gRlogL WS AYd 20.1%, thEld §o] 1
18.3%, A7) oA 22 4.1% A H(Table 1).

q/gAe] AT NS B4e Avrd JEe ojA7} 60.0%,
H2 65~74M7} 60.3%, BEFH= wl-¢AF 3ol 59.0%, 7+
52 A1LEN7 24.6%= 7P wokth(Table 2). A4 21
2 ARl ke 33.1%, SHAIE AR 9&o] 21.9%A0. T
o] 1~27] = B97} 56.8%, B-8AEY] FH7F 1~27HAA &
0] 56.3%, <Lt A4 5 A2AolE8-2 50l 68.9%= M W

Table 1. Distribution of the Eldery According to Fall Experience (n=9,920, N=7,617,710)

Variable Category n % N W (%) Mean+SE
Experience of fall (for 1 year) Yes 633 6.4 542,961 71
No 9,287 93.6 7,074,748 92.9
Number of fall per year 1 426 67.3 358,856 66.1
(n=633, N=542,961) 2 151 23.9 131,682 24.3
3 26 4.1 27,607 5.1 1:5641.26
4~10 30 4.7 24,814 4.6
Hospital treatment Yes 440 69.5 391,431 721
(n=633, N=542,961) No 193 30.5 151,529 27.9
Reasons of fall (n=633, Environmental factors
N=542,961) Slippery floor 192 30.3
Bumped into something 52 8.2
Uneven road 79 12.5
Steep road 19 3.0
Dark lighting 16 2.5
Physical factors
Sprained leg (stumbled) 127 20.1
Suddenly dizziness 26 4.1
Legs weakened (suddenly sat down) 116 18.3
Others 6 0.9
n=Unweighted sample size; N=Weighted sample size; SE=Standard error; W (%)=Weighted percentage.
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dt. 71/ At e

I

WIS 71 5ARL 4.2%, =78 Q4
B 715A1% 10.1%F 2 792 7= tgol 50.2%% o &
rh(Table 3). AP ALNAE 52 AEH LR 108 oY
Aol 52.3%% o FFFEHE F2dol 77.0%AH Table 3).
AAAZ 89S AWEE MEEE 2hy 71.1%, A7 D 2G4
60.0%2 FHSE7} %2 WHE AAGE, Hl-eAe} ARgl ol 7h s
off 3 M= 247t 39.2%, 43.2%, 44.3%E W27} Wokth
(Table 4). 9-&2 13.0%, YA7|5 Ash= 25.8%14 AUt 74
2 9lo g FARA qrE3to] 75.2%, FARP LR L ofE]
AFShe ol 47.4%, FEFx0 i BEshro EUT +
Z& oA, =S Hi g Aul= Uo7 71.4%2 7P okt
(Table 4).

3 Q20 M2 LA B

i

Fo
o

w
aL
0x
oX

o

5 Algtol et Yol gl ol vla] YAtol A s Al
A7t A9S W 1.8791(95% confidence interval [CI]=
1.54~2.27), 3128 Agto] P& wf 1.8181(95% CI=1.28~2.56),
AR £ ol HlE 1~270 Y FollA 1.749(95%
CI=1.28~2.35), 3~47} 9l 2|4 3.3280(95% Cl =2.42~4.54),
57 o]t Y 2 7.394[(95% CI=5.15~10.59) Z7}513ct. 9
BAAEE 0|83 A2 1.9041(95% Cl=1.56~2.33), QA&7
5 Ak Qe vl Q2o 1.7581(95% CI=0.97~3.16)7} &
7¥sFicH(Table 3).

93k Zol & HQl AP a0 AF R AE 3|FHEA
-]‘_‘:_ exe: | o]o—lr,]- u-A]-o] git :&oﬂ H]—Jﬂ 14-A]-o] Hbu] o1- 7}.__H_9_ o
& kgl vls AL s Aol 1.67491(95% CI=1.10~2.54)
Z7VsktH(Table 3).

o3t ZFol & HQl HAIAT 9912 TiTF 2R AF 3]7H 4

S

)

Jo 3@ |
M do lo ki o
o o
< %
N O
o
s
.

X

e,
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>
2]
K
2
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[¢)
(o fo &

TN
2 T,

go, o

(&
o 30

9& o]&

W
rO
rlo
><
%
=
X

r
ngE
re
o
Bl
3
i)
&
=

tH(Table 2).
BERAE I]FEA
%/ﬂ-}\g.ﬂﬂ—7]

AN AAVEE SO ROl AolE Bt vl el=
o] v)&j YAto] WS 7FsAlL AA A o) wHESH= Zof H]5) bt

%3514
(Table 4).

= oA 1.7181(95% Cl=1.12~2.44)7} S7151%

-WLEHJé

KO Aol B BAH A1 G A AE TR

L FUEE, 4510 Heltol

SHY A5 HEFY

d

O ‘01

k. 7 Aol Sl 2ol Hish
of "] ofxtEZF 1.698(95%

Table 2. Univariate Simple Logistic Regression of Socio-Demographic Factors According to Fall Experience of the Subjects (n=9,920, N=7,617,710)

Variable

Category

n (%)

Experience of fall

Yes (n=633,

No (n=9,287,

X’ (p-value)

Yes (ref: no), OR

N=542,961), W (%) N=7,074,749), W (%) o L]
Gender Men 3,971 (40.0) 4.8 95.2 13.01 (.007)** 1
Women 5,949 (60.0) 7.4 92.6 1.10 (0.78~1.57)
Age (year) 65~74 5,977 (60.3) 5.2 94.8 38.45 (<.001)** 1
75~84 3,333 (33.6) 7.9 92.1 0.97 (0.69~1.37)
285 610 (6.1) 10.3 89.7 1.12 (0.50~2.50)
Education Below elementary school 4,431 (44.7) 8.0 92.0 20.64 (.001)** 1
Middle school 2,330 (23.5) 6.0 94.0 0.86 (0.59~1.25)
High school 2,654 (26.8) 4.9 95.1 0.72 (0.49~1.08)
Above college 505 (5.1) 33 96.1 0.56 (0.26~1.19)
Marriage With spouse 5,849 (59.0) 46 95.4 48.94 (<.001)** 1
Without spouse 4,071 (41.0) 9.0 91.0 2.07 (1.75~2.43)
Current job Yes 3,773 (38.0) 4.8 95.2 18.86 (<.001)**  1.28 (0.71~1.79)
No 6,147 (62.0) 7.4 92.6 1
Household income 1st quartile 2,440 (24.6) 75 92.5 5.40 (.248) 1
2nd quartile 2,069 (20.9) 6.5 93.5 0.86 (0.68~1.08)
3rd quartile 1,924 (19.4) 5.4 94.6 0.71 (0.55~0.90)
4th quartile 1,834 (18.5) 5.3 94.7 0.70 (0.54~0.90)
5th quartile 1,653 (16.7) 6.8 93.2 0.91 (0.71~1.15)
Assets Yes 9,461 (95.4) 6.4 93.6 0.89 (.345) 2.36 (0.84~6.60)
No 459 (4.6) 8.0 92.0 1

*p<.010; Cl=Confidence interval; n=Unweighted sample size; N=Weighted sample size; OR=0dds ratio; W (%)=Weighted percentage.
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Table 3. Univariate Simple Logistic Regression of Health Status and Health Behavior Factors According to Falls Experience of the Subjects (n=9,920,
N=7,617,710)

Experience of fall
Variable Category n (%) Yes (n=633, No (n=9,287, X (p-value)

Yes (ref: no), OR

N=542,961), W (%) N=7,074,749), W (%) (L]
Health status factors
Vision impairment Yes 3,286 (33.1) 9.3 90.7 43.71 (<.001)** 1.87 (1.54~2.27)*
No 6,634 (66.9) 4.9 95.1 1
Hearing impairment Yes 2,297 (23.2) 9.7 90.3 20.46 (<.001)**  1.15(0.93~1.42)
No 7,623 (76.8) 5.6 94.4 1
Limitation of lower extremity Yes 2,175 (21.9) 11.0 89.0 61.12 (<.001)** 1.81 (1.28~2.56)**
muscle strength No 7,285 (73.4) 49 95.1 1
Missing 460 (4.6)
Number of chronic disease 0 1,678 (16.9) 3.0 97.0 129.78 (<.001)** 1
1~2 5,634 (56.8) 5.2 94.8 1.74 (1.28~2.35)**
3~4 2,124 (21.4) 9.4 90.6 3.32 (2.42~4.54)**
>5 484 (4.9) 18.8 81.2 7.39 (5.15~10.59)**
Number of medications class/ 0 1,856 (18.7) 3.2 96.8 102.12 (<.001)** 1
day 1~2 5,583 (56.3) 5.5 94.5 2.90 (0.84~9.99)
3~4 2,065 (20.8) 9.4 90.6 1.54 (0.38~6.35)
>5 416 (4.2) 17.0 83.0 2.67 (0.54~13.25)
Medical utilization Yes 6,832 (68.9) 74 92.6 61.18 (<.001)** 1.90 (1.56~2.33)**
No 3,088 (31.1) 4.0 96.0 1
Limitation of ADL Yes 421 (4.2) 23.0 77.0 133.13 (<.001)** 1.75 (0.97~3.16)*
No 9,499 (95.8) 5.6 94.4 1
Yes 1,002 (10.1) 16.3 83.7 127.52 (<.001)** 1.39(0.83~2.32)
No 8,918 (89.9) 5.3 94.7 1
Subjective health status Good 4,940 (49.8) 3.7 96.3 75.98 (<.001)** 1
Bad 4,980 (50.2) 9.0 91.0 1.25 (0.86~1.83)
Health behavior factor
Smoking Yes 1,089 (11.0) 6.9 93.1 2.40(122) 1.67 (1.10~2.54)*
No 8,831 (89.0) 6.3 93.7 1
Drinking (frequency) No 6,243 (62.9) 71 929 12.86 (<.001)** 1
1/mo 1,389 (14.0) 6.3 93.7 1.07 (0.70~1.63)
>2~3/mo 2,288 (23.1) 4.4 95.6 0.76 (0.49~1.16)
Exercise Yes 5,187 (52.3) 5.9 94.1 0.33 (.568) 0.85 (0.72~0.99)
No 4,733 (47.7) 6.9 93.1 1
Frequency of exercise (week) No exercise 4,733 (47.7) 6.9 93.1 0.72 (0.699) 1
1~2 576 (5.8) 59 94.1 0.85 (0.59~1.22)
>3 4,611 (46.5) 59 94.1 0.85 (0.72~1.00)
Duration of exercise (minute) No 4,733 (47.7) 6.9 93.1 1.79 (.409) 1
10~20 535(5.4) 6.9 93.1 1.00 (0.70~1.42)
230 4,652 (46.9) 5.8 94.2 0.82 (0.70~0.98)
Nutrition management Good 7,639 (77.0) 47 95.3 109.89 (<.001)** 1
Not bad 1,561 (15.7) 1.5 88.5 1.33 (0.89~2.01)
Poor 720 (7.3) 13.3 86.7 1.20 (0.66~2.19)

*p<.050; *p<.010; Cl=Confidence interval; ADL=Activities of daily living; IADL=Instrumental activity of daily livings; n=Unweighted sample
size; N=Weighted sample size; OR=0dds ratio; W (%)=Weighted percentage.

CI=1.22~2.34), 25 28€2 11.6081(95% CI=3.91~34.39)7} & th oA YAt 7hsAdol 1.3881(95% CI=0.78~2.42) S7Fstgick
7¥stoict. Agstrlol w2 AEslo £HE 7ot o ¥ (Table 4).
8 sl EHe P2 ohYAR, Q& wiEt dvle= gl
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Table 4. Univariate Simple Logistic Regression of Mental health and Environmental Factors According to Fall Experience of the Subjects (n=9,920,

N=7,617,710)
Experience of fall .
Variable Category n (%) Yes (n=633, No (n=9,287, X (p-value) Yes (((_;EE',O”S?]’ OR
N=542,961), W (0%0) N=7,074,749), W (%)
Mental health factors
Satisfaction of health  Yes 5,212 (52.5) 3.7 96.3 96.49 (<.001)** 1
conditions No 4,708 (47.5) 9.3 90.7 1.09 (0.72~1.63)
Satisfaction of economic Yes 3,892 (39.2) 4.0 96.0 45.27 (<.001)** 1
conditions No 5,550 (55.9) 7.9 92.1 1.71 (1.12~2.44)*
Missing 478 (4.8)
Satisfaction with spouse Yes 4,282 (43.2) 35 96.5 16.22 (<.001)** 1
No 1,566 (15.8) 75 925 1.26 (0.91~1.77)
Missing 4,072 (41.0)
Satisfaction with child  Yes 7,054 (71.1) 5.6 94.4 7.56 (0.006)** 1
No 2,497 (25.2) 8.0 92.0 1.18 (0.84~1.65)
Missing 369 (3.7)
Satisfaction with cultur- Yes 4,394 (44.3) 4.6 95.4 13.51 (.002)** 1
al activities No 5,526 (55.7) 7.9 92.1 0.96 (0.69~1.34)
Satisfaction with friends Yes 5,928 (59.8) 5.0 95.0 16.19 (<.001)** 1
and community No 3,992 (40.2) 8.4 91.6 1.14 (0.80~1.65)
Overall satisfaction of  Yes 5,140 (51.8) 43 95.7 47.88 (<.001)** 1
life No 4,780 (48.2) 9.4 90.6 0.75 (0.48~1.15)
Depression Yes 1,293 (13.0) 13.4 86.6 78.46 (<.001)** 1.14 (0.74~1.76)
No 8,627 (87.0) 5.3 94.7 1
Impairment of cognitive Yes 2,561 (25.8) 7.1 92.9 5.01 (.025)* 1.02 (0.74~1.40)
function No 7,359 (74.2) 6.1 93.9 1
Insomnia Yes 187 (1.9) 15.0 85.0 15.35 (<.001)**  1.60 (0.75~3.42)
No 9,733 (98.1) 6.2 93.8 1
Environmental factors
Satisfaction of residen- Yes 7,460 (75.2) 59 94.1 5.46 (.020)* 1
tial housing No 2,460 (24.8) 7.7 92.3 0.98 (0.69~1.41)
Housing types Detached house 3,931 (39.6) 5.5 94.5 28.13 (<.001)** 1
Apartment 4,700 (47.4) 6.4 93.6 1.69 (1.22~2.34)*
Row - multi-family 1,205 (12.1) 8.6 91.4 2.20 (1.40~3.46)
house
Officetels 55 (0.6) 16.4 83.6 11.60 (3.91~34.39)*
Non-residential ac- 29 (0.3) 6.9 93.1 3.39 (0.64~18.03)
commodation
Convenience for living  Uncomfortable for 975 (9.8) 7.4 92.6 1.87 (.393) 1
living
No facilities for the 7,078 (71.4) 6.5 93.5 1.38 (0.78~2.42)**
elderly
Having facilities for 1,867 (18.8) 5.4 94.6 0.89 (0.46~1.72)
the elderly

*p<.050; **p<.010; Cl=Confidence interval; n=Unweighted sample size; N=Weighted sample size; OR=0dds ratio; W (%)=Weighted percentage.
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Table 5. Univariate Multiple Logistic Regression Analysis of Influencing Factors According to Falls Experience of the Subjects (n=9,920,

N=7,617,710)
Variable Category Yes (ref: no) (=633, N=542,961)
Adjusted OR (95% Cl) p-value
Satisfaction of economic conditions Yes 1
No 1.59 (1.25~1.93) <.001
Number of chronic disease 0 1
1~2 1.20 (0.88~1.64) <.001
3~4 1.85 (1.33~2.57) .043
>5 2.64 (1.76~3.94) <.001
Medical utilization Yes 2.05 (1.42~2.67) <.001
No 1
Smoking Yes 1.38 (1.05~1.81) 017
No 1
limitation of lower extremity Yes 1.75 (1.44~2.11) <.001
muscle strength No 1
Vision impairment Yes 1.43 (1.20~1.71) <.001
No 1
Limitation of ADL Yes 1.85 (1.35~2.47) <.001
No 1
Housing types Detached house 1
Apartment 1.38 (1.13~1.68) 256
Row - multi-family house 1.77 (1.33~2.27) 912
Officetels 5.82 (2.90~12.88) <.001
Non-residential accommodation 1.12 (0.20~7.59) 515
Convenience for living No facilities for the elderly 1
Uncomfortable for living 0.99 (0.75~1.32) 354
Having facilities for the elderly 0.83 (0.59~1.18) 129

ADL=Activities of daily living; Cl=Confidence interval; n=Unweighted sample size; N=Weighted sample size; OR=0dds ratio.

W= 2o b3 E9EFoA 1.5991(95% CI=1.25~1.93), 9t
AT = 2ol v& 1~27 &= oA 1.208(95%
CI=0.88~1.64), 3~47] 9= +2 1.859[((95% CI=1.33~2.57),
571 o]4kQl 2 2.6441(95% Cl=1.76~3.94)7} Z7}stitt. o=
o]-§2 o] &35tA I o HF o]&3 FollA 2.0591(95%
CI=1.42~2.67), &9 ¢t sh= ol Hlof FAsk= LollA 1.38
Hl(95% CI=1.05~1.81), 3tA2 Ak gl vl Aol
1.7580(95% CI=1.44~2.11) 94} 71540] 271519t AZA 5}
7h ol vl 9d-ZollA] 1.4381(95% CI=1.20~1.71), L7
& Algto] gl-go] B3] & FolA 1.8581(95% Cl=1.35~2.47),
FEZFE GEFEH) vg] oAl AF FoA YA 7hsAol
5.8281(95% CI = 2.90~12.88) Z7}5}3itH(Table 5).
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Instructions to Authors

General Information

Journal of Korean Gerontological Nursing is the official publi-
cation of the Korean Gerontological Nursing Society. This jour-
nal provides up -to -date knowledge for nursing educators, prac-
titioners , and researchers of gerontological nursing field in Ko-
rea where seen as one of the fastest aging societies in the world.
The journal emphasizes articles on the issues most important for
addressing emerging clinical issues in acute and long-term care
for older people. In addition, this journal aims to contribute to
the exchange of information and the spread of knowledge at the
national and international level on the future prospects and
countermeasures for the care issues related to aging. The Journal
accepts manuscripts reporting quantitative, qualitative, method-
ological, philosophical, and theoretical research, meta- analyses,
integrative and systematic reviews, and instrument development,
with the aims of improving the wellness and quality of care of the
older adult population. Manuscripts in other categories will be
considered by the Editorial Board.

The official title of the journal is Journal of Korean Geronto-
logical Nursing’ (pISSN 2384-1877, eISSN 2383-8086) and the
abbreviated title is J Korean Gerontol Nurs. The journal is
published in February 28th, May 31th, August 31th, and No-
vember 30th. All submitted manuscripts are peer-reviewed by
three reviewers. The text may be written in Korean or English.
The abstracts, acknowledgements, tables, figures, and referenc-
es should be written in English. The articles in this journal are
indexed in National Research Foundation of Korea (NRF) da-
tabase (Korea Citation Index). The circulation number is 500.
Full text is available in the following URL address of the Jour-
nal: http://www.jkgn.org This Journal is indexed in SCOPUS,
CINAHL, ScienceCentral, Google scholar and KCI. All rights
reserved to the Korean Gerontological Nursing Society. No
portion of the contents may be reproduced in any form with-

out written permission of the publisher.

Research and Pulication Ethics

The Journal of Korean Gerontological Nursing Editorial Board

Xiv

is sensitive to ethical responsibility and expects authors to re-
spect and to be responsive to the rights of the research partici-
pants.

The policies on the research and publication ethics of JKGN
follow the guidelines set by Korean Association of Medical
Journal Editors, the Committee on Publication Ethics (COPE,
http://publicationethics.org/), Ministry of Education and Na-
tional Research Foundation of Korea with respect to settlement

of any misconduct.

Research Ethics

All manuscripts should be prepared in strict observation of re-
search and publication ethics guidelines recommended by the
Council of Science Editors (CSE, http:/Awww.councilscienceed-
itors.org/), International Committee of Medical Journal Edi-
tors (ICMJE, http:/fwww.icmje.org/), and Korean Association
of Medical Journal Editors (KAMJE, http://www.kamje.or.kr/).
Any study involving human subjects or human data must be
reviewed and approved by a responsible institutional review
board (IRB). Please refer to the principles embodied in the
Declaration of Helsinki(https://www.wma.net/what-we-do/
medical-ethics/declaration-of-helsinki/doh-oct2008/) for all
investigations involving human subjects and materials. Experi-
ments involving animals should be reviewed by an appropriate
committee for the care and use of animals. The authors must
be able to state that the research involving humans or animals
has been approved by a responsible IRB and conducted in ac-

cordance with accepted national and international standards.
Authorship

An author is considered as an individual who has made sub-
stantive intellectual contributions to a published study and
whose authorship continues to have important academic, so-
cial, and financial implications. Researchers should adhere to
the authorship criteria of ICMJE, 2019 (http://www.icmje.org/
recommendations/browse/roles-and-responsibilities/defining-

the-role-of-authors-and-contribu-tors.html), which state that

https://www.jkgn.org


http://jkgn.org
http://publicationethics.org
http://www.councilscienceeditors.org
http://www.councilscienceeditors.org
http://www.icmje.org
http://www.kamje.or.kr
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/doh-oct2008/
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/doh-oct2008/
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contribu-tors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contribu-tors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contribu-tors.html

Journal of Korean Gerontological Nursing

“authorship credit should be met on all of the following: 1)
substantial contributions to conception or design of the work;
or the acquisition, analysis, or interpretation of data for the
work; 2) drafting the work or revising it critically for important
intellectual content; 3) final approval of the version to be pub-
lished; and 4) agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or in-
tegrity of any part of the work are investigated and resolved ap-
propriately” All other contributors should be listed in the ac-
knowledgments section. These authorship criteria are intended
to reserve the status of authorship for those who deserve credit
and can take responsibility for the work. The authors are
obliged to participate in the peer review process for other sub-

mitters’ manuscripts.

Conflict of Interest

Contflict of interest exists when an author (or the author’s insti-
tution), reviewer, or editor has financial or personal relation-
ships that inappropriately influence his/her actions (such rela-
tionships are also known as dual commitments, competing in-
terests, or competing royalties). All authors should disclose
their conflicts of interest, i.e., (1) financial relationships, (2)
personal relationship, (3) academic competition, and (4) intel-
lectual passion. These conflicts of interest must be included as
a footnote on the title page or in the acknowledgement, sec-
tion. Each author should certify the disclosure of any conflict

of interest with his/her signature.

Publication Ethics

Each manuscript must be accompanied by a statement that it
has not been published elsewhere and that it has not been sub-
mitted simultaneously for publication elsewhere. Authors are
responsible for obtaining permission to reproduce copyrighted
material form other sources and are required to sign an agree-
ment for the transfer of copyright to the publisher. All accepted
manuscripts become the property of the publisher. Authors
have a due to pay for publication. You may find the following
websites to be helpful: https://www.gnursing.or.kr/info/doc.
php?tkind = 1&lkind = 53. For the policies on the research and

https://www.jkgn.org

publication ethics not stated in these instructions, Internation-
al standards for editors and authors by the Committee on Pub-
lication Ethics(COPE)(https://publicationethics.org/resources/
resources-and-further-reading/international-standards-edi-

tors-and-authors) can be applied.

Process to manage the research and publication
misconduct

When the Journal faces suspected cases of research and publi-
cation misconduct such as a redundant (duplicate) publication,
plagiasm, fabricated data, changed in authorship, undisclosed
conflicts of interest, an ethical problem discovered with the
submitted data, complaints against editors, and other issues,
the resolving process will follow the flowchart provided by the
Committee on Publication Ethics(https:/publicationethics.org/
guidance/Flowcharts). The Editorial Board of JKGN will dis-
cuss the suspected cases to reach a decision. In no case shall
the Editorial Board of JKGN encourage such misconduct, or
knowingly allow such misconduct to take place. JKGN will not
hesitate to publish errate, corrigenda, clarifications, retractions,

and apologies when needed.

Submission of Manuscripts

1. Anyone with an interest in gerontological nursing and relat-
ed disciplines can become an author.

2. The manuscript should be prepared using MS word or
HWP and submitted using online system (https://submit.
jkgn.org/) or journal website (https:/www.jkgn.org). In addi-
tion, the Copyright Transfer Agreement, the Self-review
Form, and cover letter should be uploaded in the online sub-

mission system

Editor-in-Chief

Dukyoo Jung, PhD, RN.

Editorial office of the JKGN

College of Nursing, 52, Ewhayeodae-gil, Seodaemun-gu, Seoul
03760, Republic of Korea

Email: dyjung@ewha.ac.kr  Fax: +82-2-3277-2850
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Managing Editor

Leeho Yoo
Tel: +82-10-2899-2184  Email: jkgneditor@gmail.com
Fax: +82-2-3277-2850

3. Publication Type

Original article: These include full papers reporting original
research, on gerontological nursing.

Review articles: Invited and submitted review papers are ac-
cepted. The body of review article should be a comprehensive,
scholarly evidence-based review of the literature, accompanied
by critical analysis and leading to reasonable conclusions.
Editorials: These include comments by organizations or indi-
viduals on topics of current interest, by invitation only.

Case report: Description of clinical cases should be unique
and provide discussion that help advancement of nursing prac-

tice for better outcomes.

Manuscript Preparation

1. Manuscripts should be written in Korean or English. Manu-
scripts written in English should be submitted with a certifi-
cate of English editing.

2.Manuscripts should be typed in a 12-point font, dou-
ble-spaced, in either Times New Roman or Courier, with a
margin of at least one inch on all sides, and should be pre-
pared according to the Citing Medicine: The NLM (National
Library of Medicine) Style Guide for Authors, Editors, and
Publishers, 2nd ed. If there are any discrepancies between
the JKGN guidelines and the NLM Manual, the former has
precedence.

3. The length of manuscript is limited to 6,000 words (exclud-
ing title page, abstract, references, tables, figures, and any
supplemental digital content).

4. All manuscript pages are consecutively numbered throughout
the paper (including references and tables). Original manu-
scripts should be no more than 20 double-spaced pages in
length including tables, figures, and references. An abstract,
notes, references, tables, and figures should be on separate
pages. Illustrations submitted should be clean originals or
digital files.

XVi

Composition of Manuscripts

1. Title page: The title page should include the name, title, af-
filiation, and ORCID numbers of all authors. This page
should also include a mailing address, phone and fax num-
bers, acknowledgments, and authorships. Information iden-
tifying the authors should not appear elsewhere in the man-

uscript.

1) Title - the title should be concise and informative, and
limited to 100 characters.

2) Authors - all author names (first name, middle ini-
tial(s),last name), with highest academic degree(s), profes-
sional titles, affiliations (institution and address), and
emails

3) Corresponding author - an individual who will handle
correspondence should be provided with his/her affilia-
tion, full postal address, email address, telephone number,
and fax number.

4) Running title - for all submissions except editorials, pro-
vide a short title limited to 45 characters.

5) Funding sources - list grants or institutional or corporate
support for the submission.

6) Acknowledgements - state (1) contributions of others
who did not merit authorship but participated in the re-
search; and (2) Sponsor’s role in the research process.

7) Conflict of interests - state either that there are no con-
flicts of interest, or if conflicts do exist, explain them.

8) Author contributions - Indicate authors’ role in study con-
cept and design, acquisition of subjects and/or data, data
analysis and interpretation, and manuscript preparation.

9) Data sharing statement - This journal follows the data
sharing policy described in “Data Sharing Statements for
Clinical Trials: A Requirement of the International Com-
mittee of Medical Journal Editors (ICMJE)” (https://doi.
org/10.3346/jkms.2017.32.7.1051). As of July 1, 2018
manuscripts submitted to ICMJE journals that report the
results of interventional clinical trials must contain a data
sharing statement

10) Word, reference, and table/figure count - for the abstract

(if applicable), main text, references, and tables/figures.
2. Abstract: Abstracts are limited to 250 words, and should be
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typed double-spaces on a separate page. It should cover the
main factual points, including statements of the purpose,
methods, results, and conclusion. The abstract should be ac-
companied by a list of three to five keywords for indexing
purposes; be very specific in your word choice. Use the
MeSH keywords (http:/www.nlm.nih.gov/mesh/meshhome.
html).

3. Text

Text should include the following sections: Introduction and

Objectives, Methods, Results, Discussion, and Conclusion.

1) Introduction and Objectives: Clearly state the need for
this study and the main question or hypothesis of the
study.

2) Methods: Describe the study design, setting and samples,
ethical considerations, measurements/instruments, data

collection/procedure, and data analysis used.

o Present an “Ethics statement” immediately after the head-
ing “Methods” in a boxed format

Example:

Ethic statement: This study was approved by the Insti-
tutional Review Board (IRB) of XXXX University (IRB-
201903-0002-01). Informed consent was obtained from
the participants.

o Description of participants
Ensure correct use of the terms sex (when reporting bio-
logical factors) and gender (identity, psychosocial or cul-
tural factors), and, unless inappropriate, report the sex or
gender of study participants, the sex of animals or cells,
and describe the methods used to determine sex or gen-
der. If the study was done involving an exclusive popula-
tion, for example in only one sex, authors should justify
why, except in obvious cases (e.g., prostate cancer). Au-
thors should define how they determined race or ethnic-
ity and justify their relevance.

« Software
References to software programs used should be stated
in the methods section. Example: Analyses were per-
formed using SPSS, version 26 (IBM Corp. Armonk, NY,
United States).

o Authors are encouraged to describe the study according

https://www.jkgn.org

to the reporting guidelines relevant to their specific research
design, such as those outlined by the EQUATOR Network
(http://www.equator-network.org/home/) and the United
States National Institutes of Health/National Library of Med-
icine (http://www.nlm.nih.gov/services/research_report_

guide.html)

3) Results: This section should be clear and concise.

4) Discussion: This section should explore the significance
of the reported findings.

5) Conclusion: State the conclusions and recommendations
for further study. Do not summarize the study results.

4. References

1) In-text Citation
References follow the NLM style. Reference should be
numbered serially in the order of appearance in the text,
with numbers in brackets ([ ]). When multiple references
are cited together, use commas to indicate a series of
non-inclusive numbers (e.g., [1], [2,3], [4-6], or [7-9,13]).
If a reference is cited more than once, use the original ref-
erence number. If there are one or two authors, include the
last name of each. If there are three or more authors, include
only the last name of the first author followed by ‘et al” (e.g.,
Beck [3], Roberts & Gere [7], Vandervoort et al. [12]).

2) Reference lists
umber of references should be 30 or less for a regular arti-
cle except for a manuscript on research (Systematic Re-
view, Structural Equation Model, etc) which have no limit

on references. Prepare the reference list as follows:

o Journal articles

Up to 6 authors

Flham H1, Hazrati M, Momennasab M, Sareh K. The ef-
fect of need-based spiritual/religious intervention on spir-
itual well-being and anxiety of elderly people. Holistic
Nursing Practice. 2015;29(3):136-43. https://doi.org/10.
1097/HNP.0000000000000083

More than 6

authors Bang KS, Kang JH, Jun MH, Kim HS, Son HM,
Yu §J, et al. Professional values in Korean undergraduate
nursing students. Nurse Education Today. 2011;31(1):72-
5. https://doi.org/10.1016/j.nedt.2010.03.01
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o Books
Peate I. The student’s guide to becoming a nurse. 2nd ed.
Chichester WS: John Wiley & Sons; 2012. 660 p

o Technical and research report

Perio MA, Brueck SE, Mueller CA. Evaluation of 2009
pandemic influenza A (HIN1) virus exposure among in-
ternal medicine housestaft and fellows. Health Hazard Eval-
uation Report. Salt Lake City, Utah: University of Utah
School of Medicine; 2010 October. Report No. HETA 2009-
0206-3117.

o Electronic Media

Wilcox LS. 2010 life tables for Korea. Biological Proce-
dures Online [Internet]. 2005 Nov [updated 2005 Sep 12;
cited 2007 Jan 5]; 8(1):194-215. Available from: http:/
kostat.go.kr/portal/korea/kor_nw/3/

5. Tables / Figures

1) Tables/Figures should be self-contained and complement,
but not duplicate, information contained in the text. Ta-
bles/Figures should be numbered consecutively in Arabic
numerals. Each table and figure should be placed on a
separate page and in English. There should be no more
than five tables and figures in total.

2) The title of the table shall be placed on top of the table and
the first letters of important words shall be capitalized
(e.g., Tablel. Overall Responses to Question Types). The
title of the figure shall be placed below the figure with the
first letter capitalized (e.g., Figure 1. Scatter plot for study
variables between cancer survivors and their spouses.).
When there are two or more figures for the same number,
alphabets shall be placed after the Arabic number. (e.g.,
Figure 1-A, Figure 1-B).

3) Always, define abbreviations in a legend at the bottom of a
table/ figure, even if they have already been defined in the
text. List abbreviations in alphabetical order.

4) All units of measurements and concentrations should be
designated. And when reporting decimal numbers, the
significance level shall be rounded off to three decimal plac-
es; means, standard deviations, and a test statistic, to two
decimal places; and percentages and mean age, to one deci-
mal place (e.g., p=.005, 32.84 + 3.47, 90.6%, 56.4 years).
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Review Process
Similarity Test

Submitted papers are examined for plagiarism by similarity
test. If the submitted article has a high similarity, the editorial

board may refuse to publish or request revision.

Peer-review Process

All manuscripts are sent simultaneously to reviewers for dou-
ble-blind peer review. This means that both the reviewer and
the author are anonymous. All contributions will be initially
assessed by the editor for suitability for the journal. Papers
deemed suitable are then typically sent to three of the indepen-
dent expert reviewers to assess the scientific quality of the pa-
per. The editor is responsible for the final decision regarding
acceptance or rejection of articles based on the reviewers’ com-
ments. The editor’s decision is final. Authors will be received
notification of the publication decision, along with copies of
the reviews and instruction for revision.

All manuscripts from editors, employees, or members of the
editorial board are processed same to other unsolicited manu-
scripts. During the review process, submitters will not engage

in the selection of reviewers and decision process.

After Acceptance

Gallery Proofs: Corresponding authors will receive electronic
page proofs to check the copyedited and typeset article before
publication. Corrections should be kept to minimum. They
must be checked carefully and returned within 7 days of re-
ceipt. Any fault found after the publication is the responsibility
of the authors.

Fee for Page Charge: Publication processing fee of Korean
Won 50,000, the page charge of Korean Won 60,000 per page
should be paid by the corresponding author, if the manuscript
is accepted for publication.

Complaints and Appeal: If there is any objection to the review
results, corresponding authors(s) can appeal within 60 days af-
ter being notified. Editor-in Chief has the obligation to notify
the results after one more review.

Reprints: The corresponding author of each article will receive
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free of charge for 10 offprints of his or her article and one com-
plimentary copy of the issue in which the article appears at free
of charge. Additional reprints may be ordered by using the spe-
cial reprint order form.

Post-publication discussion: The postpublication discussion is
available through letter to editor. All authors are obliged to pro-

vide retractions or corrections of mistakes. If any readers have

https://www.jkgn.org

a concern on any articles published, they can submit letter to
editor on the articles. If there founds any errors or mistakes in
the article, it can be corrected through errata, corrigenda, or

retraction.

Archiving: It is accessible without barrier from National Library of

Korea (https://nl.go.kr) in the event a journal in no longer published.
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O The manuscript is not duplicated and observe the ethics regulations of the JKGN.
O 1 copy of paper
O Self-review Form

O Copyright Transfer Agreement

[Cover]

O Title, Type of the manuscript, acknowledgement, key words, authorships
O Author: Name, title, and affiliation of all of the authors

O Author: ORCID numbers of all of the authors

O Corresponding author: Name, address, zip code, phone number, fax number, and email address

[Basic rules]

0 A4, 10 point

O Double spaced

O Page number

O Following the specific rules for manuscript submission
O Text, references and tables ranging up to 20 pages

O Description of ethical considerations for participants

O Delete personal information of author in manuscript

[Abstract]
O Less than 250 words
O Four sections of Purpose, Methods, Results, Conclusion

O Key words: less than 5 key words registered on the MeSH

[Conclusion]
O The final conclusion briefly described
O Research methods and results not repeatedly described

[Reference]

O Number of references should be 30 or less for original article

O Thesis: less than 10% of reference

O Listing the full name journal title

O Prepared according to the NLM Style Guide for Authors, Editors, and Publishers 2nd edition.
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