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The older adult population is increasing worldwide, and in response to this demographic
change, the United Nations has set sustainable development goals for the next 10 years through the
decade of healthy aging (2021~2030) and is calling for global cooperation to improve the lives of
older adults, their families, and the communities they live in [1]. The World Health Organization is
developing implementation strategies for these goals by setting action areas, such as an age-friendly
environment, combatting ageism, integrated care, and long-term care [2]. In particular, the role of
nurses in the areas of integrated and long-term care is significant. In addition, as they age, older
adults experience numerous physiological changes leading to physical and mental decline, necessi-
tating an expanded role for nurses in maintaining and managing their health. The physical decline
of older adults can often result in various challenges, such as visual impairment, hearing loss, cog-
nitive impairment, malnutrition, mobility problems, depression and anxiety disorders, urinary in-
continence, and falls; as such, there is a need to implement integrated management of older adults
through the nurses [2]. In Korea, in particular, community care programs have been established to
build a system of integrated elder care in the community, and the role of nurses is expected to ex-
pand from hospital-centered to community-based [3].

Despite the need for gerontological nursing competencies, some nursing colleges in Korea do
not operate gerontological nursing as a mandatory course in the nursing curriculum [4]. It is time
to refine the curriculum that reflects the characteristics of gerontological nursing, such as the phys-
ical and psychological changes, cognitive function changes, characteristics of the geriatric diseases,
the government’s policies for older adults, etc. In addition, most patients in the clinics and hospitals
might be older adults, so it is imperative to prioritize enhancing nurses' understanding and compe-
tence in gerontological care. Nurses who have not experienced gerontological nursing practice may
find it difficult to provide nursing that reflects the characteristics of older adults and may be reluc-
tant to work in the gerontological nursing field.

As the older population is expected to increase, there is a need to increase nurses' gerontological
nursing competence and present role models of nurses who care for older adults. This is the pur-
pose of the Journal of Korean Gerontological Nursing. Since the birth of the journal 25 years ago,
the Korean Gerontological Nursing Society and the Journal of Korean Gerontology Nursing have
been providing evidence based on the specificity of gerontological nursing. We hope this journal
will provide future directions for gerontological nursing by providing evidence-based insights and

making policy suggestions.

© 2023 Korean Gerontological Nursing Society
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Purpose: This study aimed to clearly identify and define the nature of the concept of dual caregiving
burden for grandchildren and older parents of middle-aged and older adults. Methods: By employing
Walker and Avant’s concept analysis procedure, this study clarified dual caregiving attributes in the
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middle-old-aged group. Literature reviews were conducted through April 2023 using several databas-
es. Out of an initial 55 articles, seven met the criteria focusing on dual caregiving for the target age
group. Results: Based on the literature review, the dual caregiving burden for the middle-old-aged
was characterized by (1) an overconcentration of caregiving in the middle-old-aged generations, (2)
absence of alternatives for caregiving outside of the middle generation, (3) ambiguity within the scope
of caregiving roles, and (4) insufficient compensation for caregiving for two generations. Conclusion:
This study paves the way for the development of tools to appraise dual caregiving burden and nursing
interventions to mitigate it accordingly. Future research will enhance support for middle-old-aged
generations vis-a-vis their caregiving roles.

Keywords: Aged; Middle aged; Caregivers; Caregiver burden

INTRODUCTION

The middle-old-aged group, which encompasses individuals
aged 50 years and over, is fundamentally in a pivotal phase in
their life cycle. At this stage, their child-rearing responsibilities
typically end. At the same time, the care for older parents be-
comes their new primary concern, thus illustrating a caregiv-
ing shift from their children to parents [1]. Nevertheless, due
to demographic changes, such as societal aging and the grow-
ing economic participation of women, this age group often ex-
tends their caregiving role to their older parents, grandchil-
dren, and even single or unmarried adult children [2]. The
middle-old-aged group includes cases where the caregiver is a
man, not just a woman. For men, this applies primarily to re-
tirement and beyond [1]. Additionally, as the average life ex-
pectancy has increased, the time spent caring for their parents
has lengthened. Compounding this is the fact that they are of-

ten also entrusted with the care of their grandchildren to aid
their children's economic endeavors, thereby leading to a dual
caregiving burden [3].

The middle-old-aged group, which predominantly shoul-
ders dual caregiving responsibilities, represents the baby
boomer generation in Korea, that is, those born between 1955
and 1974. This demographic comprises approximately 17 mil-
lion people, accounting for 32% of the country's total popula-
tion [4]. As their aging parents become frailer over time and
the demand for grandchild care increases, a growing number
of individuals within this age group are expected to experience
heightened caregiving stress and burden [1]. This life stage for
the middle-old-aged group is also marked by emerging physi-
cal health challenges, potentially leading to decreased quality of
life due to mental health concerns, such as depression and feel-
ings of isolation [5]. Given that caregiving burdens directly in-
fluence caregivers’ well-being [6], measures to alleviate the

© 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-
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dual caregiving strain are vital for sustaining the quality of life
of the middle-old-aged group.

Although nursing research has addressed caregiving exten-
sively, it has largely overlooked its dual complexities. The nurs-
ing profession is predominantly associated with direct and/or
indirect patient care. Most existing studies target care provid-
ers, such as nurses and family members, attending to older
adults with conditions such as cancer, chronic illnesses, and
mental disorders [6-9]. Notwithstanding the growing societal
recognition of the dual caregiving burdens experienced by
middle-aged and older adults, the subject remains underrepre-
sented in nursing research. In addition, studies dealing with
dual caregiving burden are also focused on the balance of work
and care for one generation through child or older parents'
care [10]. Thus, there is a pressing need for studies that address
the unique and diverse challenges faced by middle-aged adults
who juggle the responsibilities of supporting multiple genera-
tions.

Therefore, this study aims to clearly identify and define the
nature of the concept of dual caregiving burden for grandchil-
dren and older parents of middle-aged and older adults ac-
cording to Walker and Avant's conceptual analysis method
[11]. By clarifying concepts, this study intends to understand
the conceptual structure of dual caregiving burden in middle-
old-aged and to redefine the value and meaning of caregiving.
Additionally, we expect that this can be utilized as basic data
for the development of policies related to nursing care services
that can reduce the caregiving burden for middle-old-aged

group.

METHODS

Ethic statement: This study was exempted from approval by
the Institutional Review Board as it is a review of the literature
using previously published studies.

1. Research Design

This study was conducted following the concept analysis
procedure of Walker and Avant [11] to establish a theoretical
basis in nursing practice by clarifying the current usage of the
concept and defining attributes of the dual caregiving burden
by the middle-old-aged. The specific process involves selecting

336

the concept (setting the purpose of concept analysis), identify-
ing the uses of the concept (determining the attributes), model
cases and additional cases (boundary cases, contrary cases, re-
lated cases), and antecedents and consequences of the concept,
and defining empirical referents.

2. Data Collection

This study conducted a literature search for peer-reviewed
articles published through March, 2023. To identify current us-
age and attributes of dual caregiving that distinguish it from a
typical caregiving burden, we set search terms such as ((Dou-
ble OR Dual) AND (Care OR Caregiv*)) OR (burden) using
Boolean operators. There were a total of 130 articles from the
Research Information Sharing Service, 77 from the Korean
studies Information Service System, 178 from Nurimedia (DB-
pia), 1,291 from PubMed, 594 from CINAHL, and 411 from
PsychlInfo. The inclusion criteria for the studies were as fol-
lows: (1) the paper should focus on people aged 50 and over,
(2) the paper should be about the dual caregiving burden con-
cept appearing in those who provide care for both parents and
grandchildren, and (3) it should be written in either English or
Korean. However, papers that mentioned dual caregiving bur-
den but were only available as abstracts or included the con-
cept only as a part of explaining other variables were excluded.
An initial screening resulted in 55 papers, but some were ex-
cluded because the caregivers were not in the middle-old-aged,
the care recipients were neither parents nor grandchildren, or
the concept of dual caregiving burden was not revealed. Even-
tually, six papers were chosen, and one more was added
through citation searching, resulting in a final count of seven
(Figure 1, Appendix 1).

The researchers thoroughly read the final papers to define
the concept and characteristics of the dual caregiving burden
for parents and grandchildren in the middle-old-aged. The
data, including attributes, antecedents, and consequences, were
categorized and reviewed repeatedly. Using Walker and Avant's
[11] analytical method, the present study delved into the lexi-
cographical meaning, attributes, attribute verification, applica-
tion examples, antecedents, and result variables of the concept
of dual caregiving burden for parents and grandchildren
among the middle-old-aged, along with the determination of
empirical referents.

https://doi.org/10.17079/jkgn.2023.00178



Dual caregiving burden in middle-old-aged

2,681 Records identified from:
RISS (n=130)
KISS (n=77)

DBpia (n=178)
PubMed (n=1,291)
CINAHL (n=594)
PsychINFO (n=411)

_| Initial exclusions from title and
abstract (n=2,626)

A4
Screened documents (n=55) |

49 Records excluded
Full text not available (n=2)
_| Inappropriate population (n=29)
Inappropriate concept (n=12)
Not published journals (n=2)
Duplicate (n=4)

v
| Documents selected (n=6) |

A4
| Final documents selected (n=7) |

Hand searching (n=1) |

Figure 1. Flow chart of included studies. KISS=Korean studies Infor-
mation Service System; RISS=Research Information Sharing Service.

RESULTS

1. Literature Review on the Concept of Dual
Caregiving Burden

1) Identifying the Uses of the Concept

To identify the definition of “dual caregiving burden” for the
older parents and grandchildren of the middle-old-aged, we
can decompose the term into its components. “Dual” is Korean
for '[i-jung]’, meaning a double layer that repeats or overlaps
twice [12]. In English, it is expressed as “dual” or “double’, re-
ferring to having two different parts or an amount twice as
much as usual [13]. “Caregiving” which is [buyang] in Korean,
refers to activities that look after a person with no living ability
[12]. In English, “caregiving” signifies actions to maintain
someone's health and safety [13]. “Burden” which is [bu-dam]
in Korean, entails the assumption of some form of duty or re-
sponsibility [12]. It refers to a “burden” in English, signifying
something challenging to accept, act upon, or handle [13].
Therefore, the lexicographical meaning of dual caregiving bur-
den in Chinese characters, Korean, and English dictionaries
can be defined as “the difficulty of accepting or handling the
double duty performed to maintain a healthy life for someone
without a living ability”.

https://doi.org/10.17079/jkgn.2023.00178

2) Scope of Usage of the Dual Caregiving Burden Concept

(1) Usage of dual caregiving burden in other disciplines

In women's studies, Song [5] defined dual caregiving as
“having to care for children under six and the older adults si-
multaneously”. The researcher argued that primary caregivers,
especially women, had their everyday freedoms and mobility
restrictions due to dual caregiving burdens. This has led to a
structure in which women cannot participate in society. Not-
withstanding the increased social services that have reduced
the burden of direct and physical care, women still face in-
creased levels of the burden from providing multiple levels of
care, such as for their children, parents, and in-laws, while co-
ordinating services for them, including waiting times. The
time and energy they spend on these tasks has not decreased.
Moreover, when the person requiring care is a male, the bur-
den grows as everyday household chores also fall on the wom-
an. Therefore, Song [5] emphasized the importance of men
and women sharing the burden of care equally.

Hamilton and Suthersan [10] focused on the dual burden
experienced by grandparents juggling work and childcare from
the perspective of gerontology. Grandparents participate in
caring for their grandchildren to foster relationships and allow
their adult children to continue with their economic activities.
However, they noted a trend in which grandparents' participa-
tion in economic activities decreased in order to assist their
adult children's societal participation. Therefore, policies that
balance paid work and unpaid care for their grandchildren are
required to enable grandparents to work longer and have a
more productive old age [10].

Women's studies have discussed the burden of dual caregiv-
ing. However, these discussions have primarily emphasized the
importance of achieving gender equality in care provision due
to the excessive burden this responsibility places on women.
Gerontology defines the burden of dual caregiving as the strain
grandparents experience while juggling their work with caring
for grandchildren, rather than looking at it as the burden of
caring for two different individuals. Discussions in this field
have mainly revolved around the dual burden experienced in
work and care. In other words, in other fields of study, the fo-
cus is less on the dual caregiving burden itself and more on
maintaining the economic activities of women who are pri-
marily responsible for providing care and other care providers.
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(2) Concept usage in nursing

In the nursing field, it is difficult to find the literature that di-
rectly mentions the burden of dual caregiving. Instead, the
concept of caregiving burden is examined. Certain terms, such
as caregiving stress and caregiving strain, are used interchange-
ably with caregiving burden [6].

In nursing, there was the burden of care for patients with
diseases such as cancer, dementia, and mental disorders
[6,8,9,14,15]. In a study by Choi et al. [8] that investigated the
burden of family care for older adults with cancer, the burden
was high in the area of lifestyle changes as the caregivers' time
and lives transitioned to be patient-centered. Previous research
on patients with cancer by Nam [14] also reported that the
caregiving burden was high for those with no other caregivers,
longer caregiving time, existing illnesses, higher monthly med-
ical expenses, and a significant decrease in income after cancer
diagnosis.

Cho’s study [6] on the burden of family caregiving for pa-
tients with dementia at home underscores the importance of
accurately understanding the burden of caregiving. The study
suggests that this burden deteriorates not only the physical and
mental health but also the quality of life of the families of pa-
tients with dementia. The study also anticipates an increase in
the ages of spouses and adult children caring for patients with
dementia, expecting this trend to lead to additional physical bur-
dens for older family members of patients with dementia [6].

In nursing, studies on caregiving burdens often focus on
families or family compositions centered on patients with
health conditions rather than addressing caregiving burdens
targeting two or more generations. Furthermore, these studies
primarily examine individual reactions to the burden of care-
givng rather than the care of the burden itself.

2. Provisional List and Defining Attributes of Dual
Caregiving Burden

Based on the final selection of seven articles, the provisional
attributes are listed as follows: first, the intergenerational redis-
tribution of caregiving responsibilities focuses on multiple
caregiving responsibilities for one individual in the mid-
dle-aged generation [A1,A2]; second, it is accompanied by
physical and mental exhaustion [A1,A3]; third, it occurs when
the individual from the middle generation, who might support
older parents who cannot live independently and care for
grandchild instead of their own children, has no alternative but
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to provide care [A1,A4]; fourth, care work and housework oc-
cur concurrently [A5]; and last, the compensation for caring
for two generations is insufficient [A3,A6].

Based on the provisional list, the attributes of dual caregiving
burden were selected and defined (Table 1). Dual caregiving
burden entails “The overconcentration of caregiving onto the
middle-old-aged generation, which persists when there are no
alternatives for care provision outside the middle-old-aged care-
giver. This burden also blurs the distinction between care work
and housework, and the compensation for these roles is insuffi-
cient” Therefore, the attributes of the dual caregiving burden for
older parents and grandchildren in the middle-old-aged group
identified in this study are given as follows: (D the overconcen-
tration of caregiving in the middle-old-aged; @ the absence of
alternatives for caregiving outside the middle-aged generation;
(® ambiguity in the scope of caregiving roles; and @ insufficient
compensation for caregiving for two generations.

3. Model Case

A model case should include all the attributes of the dual
caregiving burden for the older parents and grandchildren of
the middle-old-aged and does not have to include the attri-
butes of other concepts. The following model case demon-
strates the concept [11].

Mr. Kim, 66 years old and retired last year, lives with his
88-year-old father who has been diagnosed with chronic kid-
ney failure. His younger brothers are yet to retire, so he cares
for his father. His father needs to visit the hospital regularly for
dialysis, and since he is frail and has difficulty moving due to
old age, he accompanies him on his visits (D. He also has a
3-year-old granddaughter. His daughter has returned to work
after finishing her maternity leave; therefore, he visits his
daughter's house daily to care for his granddaughter. His
daughter and son-in-law are often too busy working overtime
to care for the child; therefore, he raises his granddaughter (.
Although caring for his father and granddaughter alone is dif-
ficult, he cannot quit because he knows that his family's finan-
cial situation is insufficient to afford a nursing home for his fa-
ther or hire a babysitter for his granddaughter . He provides
care without compensation @), but his family considers his
caregiving something that should be done naturally (4.

There would have been fixed working hours when he had
been in an office job, but caring for his father and granddaugh-
ter does not have such a schedule. When his daughter and son-
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Table 1. Concept Attributes of Dual Caregiving Burden

Author (year) Definition Antecedents

Attributes Consequences

Baek et al. (2018) [A1] Redistribution of undefined generational Societal context (dual-in-
caregiving responsibilities resulting in ~ come, aging society)
multiple caregiving duties converging
upon a single individual.

Zelezna (2018) [A2]  'Pivot Generation (middle—old-aged
group)’ supports not only their grown
children and grandchildren but also
their elderly parents.

Jang et al. (2021) [A3] Taking care of children or grandchildren,
while also caring for older parents or
in-laws or other adult family members
who require assistance with daily life
activities due to health problems, dis-
abilities, or aging.

Hsu et al. (2023) [A4] Providing care to both older adults and
grandchildren simultaneously

Individual's tendency to-
ward caregiving responsi-
bility

Xu (2019) [A5] ‘Sandwich' grandparents who cared for
both grandchildren and great-grand-

parents

The extended concept of “Double sand-
wich" characterized by the complex
position of working women in four-
tiered intergenerational structure.

Manor (2021) [A6]
giving role

Luna et al. (2021) [A7] The burden of the women of the "sand-
wich generation” those that are be-
tween the demands of caring for their
direct ascendant family members
(characterized by high levels of depen-
dence) and helping their adult children
(especially in caring for grandchildren)

Lack of support system

Social expectations of care-

The overconcentration of
caregiving in the mid-
dle-old generation

The absence of alternatives
for caregiving outside of
the middle generation

The overconcentration of
caregiving in the mid-
dle-old generation

Physical exhaustion

Ambiguity in the scope of
caregiving roles

Insufficient compensation
for caregiving for two
generations

Physical and mental
exhaustion

Self-care deprivation

The absence of alternatives
for caregiving outside of
the middle generation

Ambiguity in the scope of
caregiving roles

Restrictions on social
activities

Ambiguity in the scope of
caregiving roles

Insufficient compensation
for caregiving for two
generations

in-law come home late from work, he often takes the young
granddaughter to his home, spending countless days caring for
both his father and granddaughter 3. His father has never
done housework and has difficulty moving around, so all the

concept [11].

housework falls on him. In addition, because his daughter and
son-in-law cannot manage household chores due to their busy
work lives, Mr. Kim has to help around the house. Considering
his daughter's efforts to maintain her job in difficult circum-
stances, he does all the housework at his daughter’s house (3.
In this way, Mr. Kim works tirelessly until bedtime, both in his
and his daughter's house.

butes of the concept; therefore, it cannot be considered as the

Park is a 67-year-old woman who recently retired honorably
from her job as an elementary school teacher. She decided to
retire because she was tired of her 30-year career as a teacher,
and because her 30-year-old daughter had given birth, she
wanted to help raise her grandson. Her daughter is on materni-
ty leave, but the baby is still not sleeping throughout the night,
so she does not get enough sleep. Park 'goes to work' at her
daughter's house at 10 a.m. every morning, and she takes care of
her grandson while her daughter catches up on sleep. While her

daughter is sleeping, Park helps with housework and looks after

4. Additional Cases

her grandson. When her daughter wakes up at approximately 1

p-m., they eat lunch together, and Park returns home (0.

1) Borderline Case
A borderline case includes only some of the important attri-
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Her 79-year-old father-in-law was diagnosed with stomach
cancer during a health checkup. He underwent surgery, but
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lymphatic metastasis was detected, and the doctor recom-
mended eight chemotherapy sessions at three-week intervals.
Consequently, they moved to the same apartment complex to
receive Park's assistance. Park began accompanying her in-laws
to the hospital because it was difficult for the two older adults
to visit the outpatient clinic alone (. Park, who helps her
daughter in the morning, cares for her in-laws in the afternoon
without any compensation and comes home late in the eve-
ning (3, was suggested by her husband to place her father-in-
law in a nursing home and not visit her daughter's house often.
However, Park expressed her desire to express gratitude to her
in-laws for their help during her younger years, which allowed
her to balance parenting and work by helping them. She also
wanted to help her daughter because she received help from
her mother when she gave birth to her first child and had diffi-
culty sleeping.

2) Contrary Case

A contrary case is a clear example of what the concept is not
and contains none of the important attributes of the concept
[11].

Mrs. Kim, the 59-year-old woman, is a doctor who lives with
her husband and 85-year-old father with diabetes. She main-
tained an independent life while caring for her father. I her fa-
ther’s care was required during work hours, she left it to her
husband or used professional care services, allowing her to fo-
cus on daily life and work. Mrs. Kim, who lives with her father,
receives financial compensation for his care from siblings who
do not live with their father. She managed her health appropri-
ately and received regular checkups at the hospital once a year.
As a doctor, she had no difficulty maintaining her health, pre-
venting diseases, or receiving appropriate treatment. Mrs. Kim
shared house chores with her family (husband). She invests
time and energy in leisure activities. Her daughter and sons-in-
law were actively involved in raising their daughters. When
Mrs. Kim and her husband go on monthly trips, their daugh-
ter, son-in-law; care for granddaughter and her father. In addi-
tion, when the daughter and son-in-law go on trips, Mrs. Kim
and her husband care for their granddaughter.

5. Identifying Antecedents and Consequences

Antecedents are events or occurrences that must occur be-
fore the concept, while consequences are events or occurrences
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that result from the concept. Thus, determining the anteced-
ents and consequences of a concept can further clarify its attri-
butes [16].

The antecedents of the dual caregiving burden of the mid-
dle-old-aged group for older parents and grandchildren are
presented (Table 1): (1) social context (dual-income, aging)
[A1]; (2) individual’s tendency toward caregiving responsibility
[A2]; (3) social expectations of caregiving roles [A6]; and (4)
lack of support system [A7]. The consequences of dual caregiv-
ing burden are stated as follows (Table 1): (1) physical and
mental exhaustion [A1,A3]; (2) self-care deprivation [A3]; and
(3) restrictions on social activities [A6].

6. Empirical Referents

The final step in the concept analysis of the dual caregiving
burden for older parents and grandchildren in the middle-old-
aged, the empirical referents herein, involves the identification
of experiential targets for significant attributes in the real world
[11]. These empirical references can be found in the instru-
ments that have been developed. However, no instrument was
developed for dual caregiving among the middle-old-aged car-
ing for older parents and grandchildren.

However, a similar concept, dual care responsibilities [17]
measures whether a person is providing care for two genera-
tions and whether they are responsible for sharing care and
household chores. These instruments included information
about the type of dual caregiving, one of the attributes of the
dual caregiving burden analyzed in this study. The family care-
giver burden instrument [18] included the same attributes of
caregiving burden as those analyzed in this study, including be-
ing forced to provide care and having conflicts with other fam-
ily members about providing care.

In addition, empirical references to dual caregiving burden
can be found in news articles dealing with real-life issues. In
South Korea, those in their 50s and 60s are responsible for car-
ing for everyone, from their parents to their grandchildren,
and rather than receiving compensation for care, they are ex-
periencing an increase in care-related expenses [15,19]. In the
case of caregiving, they also have to do housework, and if they
do not provide care, there are substantial expenses related to
the hiring of caregivers and babysitters. They provide care to
reduce such expenses [20,21].

According to the study, dual caregiving burden is the over-
concentration of care burdens on the middle-old aged, which
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persists in the absence of care alternatives other than caregiv-
ers, the blurring of roles with no distinction between caregiv-
ing and housework, and the lack of recognition of their value.

DISCUSSION

According to the results of this study, “dual caregiving bur-
den” is defined as a concept in which the caregiving workload
is concentrated on the middle-aged generation and continues
in situations where there are no alternatives for caregivers. The
scope of work is ambiguous, with an unclear distinction be-
tween caregiving and housework, and its value is not fully rec-
ognized. The antecedents identified include social contexts,
such as dual income, low birth rate, aging society, an individu-
al's strong sense of caregiving responsibility, societal role ex-
pectations, and inadequate support systems. Social conditions
such as dual income, low birth rate, and aging increase the bur-
den of dual caregiving; the stronger the individual's caregiving
responsibility and societal role expectations for caregiving and
the less social support there is, the greater the dual caregiving
becomes. In addition, physical and mental exhaustion, self-
care deficiency, and social activity limitations were identified as
outcome factors. However, there have also been reports of pos-
itive outcomes in which the dual burdens of caring for older
parents and grandchildren offset each other when there is ade-
quate support [21]. Thus, the dual caregiving burden causes
caregivers to experience negative outcomes that are reduced
depending on the presence or absence of a support system.
Therefore, there is a need to establish a social support system
that can increase family bonds and reduce the burden of dual
caregiving. In particular, domestic caregiving policies approach
child and older adults care individually and fragmentarily, fo-
cusing on caregiving recipients, resulting in insufficient sup-
port for caregivers [22]. Therefore, the paradigm should be
changed to a caregiver-centered policy to alleviate the burden
on dual caregivers.

In South Korea, those providing dual care are primarily
“baby boomers” in their 50s and 60s, accounting for 14.5% of
the total population [4]. Therefore, the negative outcomes re-
sulting from their dual caregiving burden have significant im-
plications for a substantial proportion of the population. South
Korea's care policies tend to be distinctively divided, with
childcare policies directed toward early education and older
adult-related care policies, such as the long-term care insur-
ance system, implemented based on aging-related diseases in
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older adults [22]. Middle-aged and older women who are care-
givers often fall into a welfare blind spot, highlighting the need
for welfare policies focusing on not only for care recipients but
also for caregivers.

Previous studies have suggested that the burden of caregiv-
ing significantly affects the relationship between caregivers and
care recipients [22]. Based on the results of this research and
previous studies, there is a need to introduce counseling pro-
grams that allow for reflection on the relationship between the
caregiver and the care recipient in situations where the caregiv-
ing burden converges on the middle-aged generation and there
are no alternative care providers. Caregivers, who bear the bur-
den of dual caregiving, should actively utilize counseling to un-
derstand their interactions with care recipients and objectively
reflect on and accept their dual caregiving situations. This
helps prevent the degradation of care quality and abuse result-
ing from the neglect or avoidance of care recipients’ needs.

This study identified physical and mental exhaustion, as well
as self-care deficiencies, as the resulting factors. As the health
of caregivers is linked to the quality of care experienced by the
care recipients [23-25], the development of solutions for reliev-
ing caregiver fatigue and self-care deficiency is necessary.
Hence, programs that allow caregivers to continuously receive
healthcare, such as linkage programs at public health centers,
are deemed necessary. Moreover, as dual caregivers experience
tension and fatigue comparable to dual labor workers, the in-
stitutionalization of rest services is required [26]. Based on pre-
vious research, it is necessary to devise ways to secure rest time
for caregivers within the community, such as by providing sup-
port for alternative human resources.

The significance of this study lies in its provision of insights
into the increasing reality of middle-old-aged providing dual
caregiving for their older parents and grandchildren, and the
need for proactive solutions to the burden of dual caregiving.
Based on the attributes of the caregiving burden converging on
the middle generation, the lack of alternative caregivers, and
the ambiguity of the scope of work and its unrecognized value,
it is evident that specific social support and policies are needed.
A detailed understanding of dual caregiving, not for older par-
ents and children but for the middle-old-aged generation's old-
er parents and grandchildren provides direction for systematic
support measures for dual caregiving. This study also offers a
direction and vision for establishing counseling and health
linkage programs for the middle-old-aged providing dual care-
giving. Building upon this foundation, it further provides a ba-
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sis for developing customized community support programs,
as well as education and training programs specifically tailored
for the middle-old-aged providing dual caregiving. Further-
more, it lays the groundwork for including the aspect of dual
caregiving in physical, mental, and emotional preventive health
care strategies, thereby indicating significant implications for
nursing practice and research.

Therefore, based on the aforementioned results, future stud-
ies should be conducted from more detailed and diverse per-
spectives to develop tools, counseling, and linkage programs
related to the dual caregiving for older parents and grandchil-
dren by middle-aged and older individuals. By applying these
tools and programs, it will be possible to validate the results
and reduce the burden of dual caregiving,

CONCLUSION

This study performed a concept analysis in line with Walker
and Avant's [11] eight-step concept analysis to understand the
attributes of the dual caregiving burden for older parents and
grandchildren among the middle-old-aged generations and
derive empirical referents accordingly.

The attributes of the dual caregiving burden for older par-
ents and grandchildren among the middle-aged and older gen-
erations identified in this study are as stated follows: (1) the
overconcentration of caregiving in the middle-old-aged gener-
ation; (2) the absence of alternatives for caregiving outside of the
middle generation; (3) ambiguity in the scope of caregiving
roles; and (4) insufficient compensation for caregiving for two
generations. The antecedents include societal circumstances
(e.g., dual-income families, low birth rate, aging population,
etc.), an individual's strong caregiving responsibility; societal role
expectations regarding caregiving roles, and a lack of support
systems. As a result of these antecedents, physical and psycho-
logical exhaustion, neglect of self-care, and limitations in con-
nection to social activities have emerged as consequence factors.

This study broadens the understanding of dual caregiving
burden experienced by middle-old-aged caring for older par-
ents and grandchildren. While this study has included mental
exhaustion as a consequence of dual caregiving burden, it may
not have thoroughly explored the depth and multifaceted na-
ture of emotional strain experienced by caregivers. This could
be a limitation in terms of fully understanding the intricate dy-
namics of dual caregiving burden. Nonetheless, this study of-
fers an initial understanding of the dual caregiving burden
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among the middle-old-aged caring for older parents and
grandchildren and makes a significant contribution to geriatric
nursing research and policy development in this field. Future
research should delve deeper into the emotional and psycho-
logical aspects of the dual caregiving burden.

Based on the attributes and empirical referents in this con-
cept analysis study, tools can be developed to measure dual
caregiving burden. Therefore, nursing interventions can be de-
vised to alleviate this burden. Subsequent research can apply
these tools and interventions to verify their effectiveness. This
would significantly contribute to the pool of knowledge con-
cerning the nursing of the middle-aged and older generations.
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Purpose: The purpose of the study was to examine the attitudes of acute care nurses towards demen-
tia, their critical reflection competency, and the level of nursing work environment and to identify the
factors relating to person-centered nursing. Methods: The study was conducted for 149 nurses with at
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least 1 year of experience working in acute care hospitals and providing nursing care to hospitalized
elderly patients. The measurements used were the Dementia Attitude Scale Korean version, the Criti-
cal Reflection Competency Scale, the Nursing Work Environment Scale, and the Person-Centered
Nursing Assessment Tool. The collected data were analyzed with frequency analysis, descriptive sta-
tistics, independent t-test, ANOVA test, Pearson’s correlation, and multiple regression using IBM
SPSS 29.0 software. Results: The factors influencing person-centered nursing performance were crit-
ical reflection competency (B=.49, p<.001), attitudes towards dementia (f=.29, p<.001), and clinical
career (B=-.26, p=.024), having the explanation power of 59.6%. Conclusion: The results of this study
indicate that critical reflection competency, attitudes towards dementia, and clinical career have an
impact on person-centered nursing performance. Specifically, higher levels of critical reflection com-
petency and positive attitudes towards dementia were predictors with higher levels of person-centered
nursing performance. Therefore, to enhance person-centered nursing performance among acute care
nurses, it is important to prioritize critical reflection training programs for experienced nurses to en-
hance their critical reflection competency.

Keywords: Patient-centered care; Attitude of health personnel; Dementia; Thinking; Hospitals, gen-
eral

INTRODUCTION

1. Significance of the Study

In Korea, the proportion of adults aged 65 years and older of
the total population is 17.5% in 2022 [1]. Furthermore, the
number of older adults with dementia and the overall older
adult population are increasing rapidly. The number of older
adults with dementia living in communities receiving hospital

care for acute illnesses is increasing, along with the number of
nurses caring for older adults with dementia in acute care hos-
pitals [2]. Notably, the ratio of hospitalization days to outpa-
tient visits for older adults with dementia in tertiary and gener-
al hospitals has increased annually from 27% in 2008 to 55% in
2017 [3].

The unfamiliar hospital environment during acute care stays
can lead to behavioral issues in older adults with dementia. A
retrospective cohort study found that 45.8% of patients with

© 2023 Korean Gerontological Nursing Society
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dementia in 10,014 hospitals developed delirium during hospi-
talization. Furthermore, older adults with dementia experience
higher mortality, higher incidence of falls, decreased function,
and an increased risk of malnutrition, pain, fear, and overstim-
ulation compared to the general population [4]. Person-cen-
tered nursing for older adults with dementia focuses on pro-
viding individualized services, understanding psychological
needs, creating a physical environment that preserves personal
"respect” and "dignity," and establishing an autonomous deci-
sion-making structure for older adults with dementia [5]. This
approach can reduce the behavioral and psychological symp-
toms of dementia and help maintain and improve cognitive
function, making it a critical factor in caring for older adults
with dementia [6]. However, acute care hospitals primarily
concentrate on treating the disease [2]. Accessing person-cen-
tered nursing with standardized protocols within the current
healthcare system for older adults with severe, complex, chron-
ic diseases and a wide range in physical, cognitive, and func-
tional abilities among individuals is either impossible or se-
verely limiting [7]. As the demand for specialized nursing care
in the aging era increases, the provision of quality care through
a comprehensive understanding of the person, in addition to
the patient's disease, becomes fundamental to the modern
nursing environment [8]. Further, there is a growing demand
for nurses to provide care to older adult patients with dementia
as a medical condition. Therefore, it is essential to analyze the
factors that impact nurses' ability to deliver person-centered
nursing care. This analysis encompasses examining attitudes
toward dementia as an individual factor and assessing critical
reflection competency and the nursing work environment as
organizational environmental factors.

At the individual level, positive attitudes toward dementia
can aid in focusing on care for individuals with dementia and
delivering person-centered nursing [2]. Moreover, attitudes to-
ward dementia were positively correlated with person-centered
nursing [9] — suggesting that positive attitudes toward demen-
tia are essential for improving quality of care.

Critical thinking disposition, the ability to gather informa-
tion from a situation and draw necessary conclusions through
reasoning, has been positively correlated with person-centered
nursing [10]. Nurses who effectively apply critical reflection
develop strategies that promote an individualized, holistic ap-
proach to patient care and constantly strive to improve their
professional competence [11]. Individuals with high critical re-
flection competencies actively learn to practice professional
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nursing. They are rewarded with positive feedback to adapt
their practice to the needs of individual patients, which can be
an essential factor in providing person-centered nursing care.

At the organizational level, the nursing work environment,
which includes sufficient time, organizational support, and a
collaborative relationship between the client and the healthcare
team, is critical for providing appropriate care [8]. Positive per-
ceptions of the nursing work environment are associated with
higher levels of job satisfaction and lower rates of burnout,
leading to higher-quality nursing care [12]. In acute care hospi-
tals, where patients with various conditions, frequent emergen-
cies, and high severity are cared for, the work environment, in-
cluding adequate stafting, resources, and support for individual
nurses, may also significantly affect the implementation of per-
son-centered nursing.

Studies have analyzed the factors affecting the performance
of person-centered nursing. Nonetheless, these studies are in-
sufficient, and previous studies have reported conflicting re-
sults regarding the effects of the nursing work environment on
person-centered nursing [13,14]. Additionally, since acute care
is provided in general hospitals focusing on "disease," there is a
lack of research on nurses caring for older people with demen-
tia as an underlying disease.

Therefore, person-centered nursing is an important concept
that should be considered in acute care hospitals where the
number of older adults with dementia increases with age. Fur-
thermore, the present study analyzes the obstacles to per-
son-centered nursing and proposes improvements.

2. Research Objectives

This study aimed to identify nurses' attitudes toward demen-
tia, critical reflection competency, and nursing work environ-
ment. Furthermore, it sought to identify factors affecting per-
son-centered nursing performance. The specific objectives
were as follows:

1) Identify the general characteristics of participants.

2) Determine participants’ attitudes toward dementia, criti-
cal reflection competency, the nursing work environment,
and person-centered nursing performance.

3) Identify differences in person-centered nursing perfor-
mance based on participants' characteristics.

4) Analyze the relationship between attitudes toward de-
mentia, critical reflection competency, nursing work envi-
ronment, and person-centered nursing performance.
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5) Identify factors such as attitudes toward dementia, critical
reflection competency, and the nursing work environ-
ment influencing person-centered nursing performance.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Samsung Medical Center (IRB No. 2023-
02-060, 2023-02-060-001). Informed consent was obtained from
the participants.

1. Study Design

This descriptive study used a survey to assess the attitudes of
acute care hospital nurses toward dementia, their critical re-
flection competency, and their perceptions of the nursing work
environment. Additionally, it aimed to identify factors that im-
pact person-centered nursing performance.

2. Study Participants

The participants were nurses in acute care hospitals with at
least 1 year of experience providing nursing care to inpatients
aged 65 and older. The exclusion criterion was nurses working
in departments that did not provide direct care to older pa-
tients, such as pediatrics or operating rooms.

The number of participants required for the study was cal-
culated using the G power 3.1 and 9.7 programs. Moreover, the
multiple regression analysis yielded a moderate effect size of
.169 based on the coefficient of determination R*=.14 based
on previous studies [15]. Given a significance level of .05, a
power of .80, and 18 independent variables (comprising 15
general characteristics and three main independent variables),
a minimum sample size of 135 was required. Therefore, this
study recruited 149 participants, considering a 10% dropout
rate based on previous studies [14]. The data from all 149 par-
ticipants were used in the final analysis.

3. Research Tools

1) General Characteristics of Participants

The general characteristics included sex, age, marital status,
highest level of education, current department, total clinical
experience, type of care provided, average number of patients
per shift, dementia-related education, presence of a family
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member with dementia, and living with a family member with

dementia.

2) Attitudes Toward Dementia

This study used the Dementia Attitudes Scale Korean ver-
sion (DAS-K) developed by O'Connor and McFadden [16]
and later translated by Chang et al. [17]. The DAS-K comprises
20 questions, divided into a 10-item dementia knowledge scale
to assess cognitive attitudes toward dementia and a 10-item so-
cial comfort scale to assess emotional and behavioral respons-
es. These questions are further grouped into four subscales:
understanding the person with dementia, social discomfort,
social comfort, and willingness to provide person-centered
nursing. Each item is scored on a seven-point Likert scale, with
1 being "not at all" and 7 being "very much," with six re-
verse-scored items. The total score ranges from 20 to 140, with
higher scores indicating more favorable attitudes toward de-
mentia and older adults with dementia. The Cronbach's a was
.83 at the time of tool development [16], .85 for 20 items with
.78~.84 for four sub-factors in Chang et al’s study [17], and .90
in this study.

3) Critical Reflection Competency

Critical reflection competency was measured using the Ko-
rean version of the Critical Reflection Competence Measure-
ment Tool developed and translated by Shin et al. [11]. This in-
strument comprises 19 items, each scored on a five-point
Likert scale ranging from 1 (not at all) to 5 (strongly agree).
The total score ranges from 19 to 95, with higher scores indi-
cating higher critical reflection competence in the clinical
nursing environment—Cronbach's o was .85 at the develop-
ment [11] and .91 for this study.

4) Nursing Work Environment

The Korean version of the Practice Environment Scale of the
Nursing Work Index was developed by Lake [18] and validated
by Cho et al. [19]. The instrument comprises 29 questions, in-
cluding four questions on "sufficient workforce and material
support,” nine questions on "foundation for quality nursing
care," nine questions on "nurses' participation in hospital man-
agement," three questions on "nurses' cooperation with doc-
tors," and four questions on "nursing managers' competence,
leadership, and support for nurses." Each item was scored on a
four-point Likert scale, with 1 being "not at all true" and 4 be-
ing "very true." The score is the average of all items and ranges
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from 1 to 4. The higher the score, the better the nurses’ perceived
work environments. Cronbach's a was .82 when Lake [18] devel-
oped the instrument and .93 with .80~. 84 for each subscale in
Cho etal.'s [19] study. In this study, Cronbach's a was .94.

5) Person-Centered Nursing Performance

Person-centered nursing performance was measured using
the Lee’s [20] Person-centered Nursing Assessment Tool. The
tool comprises 25 questions in five subdomains: four questions
on empowerment, four questions on wholeness, five questions
on individualization, five questions on respect, and seven ques-
tions on relationships. The tool is a five-point Likert scale, with
1 being "not at all" and 5 being "very much." The score is the
average of the total scores and ranges from 1 to 5. A higher
score indicated a higher level of person-centered nursing per-
formance. The reliability of this tool was Cronbach's o at .94
with .80~.89 for each factor in Lee's [20] study. In this study,
Cronbach's a was .94.

4. Data Collection

Data collection for this study was conducted anonymously
through an online survey from March 11, 2023, to April 5,
2023, after receiving approval from the Institutional Review
Board (IRB) of Samsung Medical Center. After explaining the
study's purpose and data collection methods thoroughly to the
nursing department of the affiliated acute care hospital, the re-
searcher received approval for data collection. Subsequently, a
notice was distributed to all hospital departments, and those
interested in participating accessed the study using QR codes.
Also, Participants were recruited through announcements on
the "My Duty" bulletin board, an online application used to
manage nurses' work, and Naver cafés dedicated to preparing
for graduate school admission. A link to the Google Online
Questionnaire was shared, and interested individuals were in-
vited to complete a survey. Participation was contingent upon
their voluntary agreement after reading the study description,
which included information about the study’s purpose, proce-
dures, potential risks and benefits, compensation for losses re-
sulting from participation in the study, voluntary participation,
withdrawal of consent, and protection of personal information.

5. Data Analysis

The data collected in this study were analyzed using SPSS
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version 29.0 (IBM Corp.). The specific methods of analysis are
as follows:

1) The participants’ general characteristics were analyzed us-
ing frequencies, percentages, means, and standard devia-
tions.

2) Participants' attitudes toward dementia, critical reflection
competency, the nursing work environment, and per-
son-centered nursing performance were analyzed using
means and standard deviations.

3) Differences in person-centered nursing performance ac-
cording to general characteristics were analyzed using an
independent t-test or ANOVA. Post-hoc tests were per-
formed using Scheffés tests.

4) Correlations between attitudes toward dementia, critical
reflection competency, and person-centered nursing per-
formance according to the nursing work environment
were analyzed using Pearson's correlation.

5) Factors affecting nurses’ person-centered nursing perfor-
mance in acute care hospitals were analyzed using multi-
ple regression analysis.

6. Ethical Considerations

Before conducting this study, approval was obtained from
the IRB of Samsung Medical Center in Seoul, Korea (IRB No.
2023-02-060, 2023-02-060-001). Permission was obtained
from the hospital's nursing department before data collection.
Participants were provided with sufficient information regard-
ing the purpose and content of the study. Moreover, the ques-
tionnaire was administered if the participants voluntarily
agreed to participate in the study. Nurses who participated in
the study were given a coupon worth 5,000 won as an appreci-
ation token. The survey content was anonymized and used
only for research purposes. Personal contacts collected for re-
wards were permanently deleted immediately after bonuses
were provided. All personal information is kept secure, and re-
search-related materials are stored in a separate place with a
lock for a mandatory storage period of 3 years. They will be
permanently deleted immediately after the storage period.

RESULTS

1. General Characteristics of Participants

The general characteristics of the study participants are
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presented in Table 1. The participants included 131 female
(87.9%) and 18 male (12.1%), with an average age of 30.84 +4.64
years. Most participants were single (n= 106, 71.1%) or univer-
sity graduates (n= 103, 69.1%). The participants worked in in-
ternal and surgical wards (n=76, 51.0%), intensive care units
(n=63, 42.3%), nursing and care integrated service wards
(n=6,4.0%), or emergency departments (n=4, 2.7%), with an
average of 6.45 + 4.60 years of clinical experience. Ninety-seven
participants (65.1%) had received dementia education during
their degree program, 29 (19.5%) through continuing educa-
tion, and 24 (16.1%) completed specialized dementia educa-
tion courses. Regarding having a family member with demen-
tia, 46 participants (30.9%) answered "yes." Of them, 16
(34.8%) lived with a family member with dementia.

Table 1. General Characteristics of Participants (N=149)

2. Participants' Attitudes Toward Dementia,
Critical Reflection Competency, Nursing Work
Environment, and Person-Centered Nursing
Performance

Participants’ attitudes toward dementia, critical reflection
competency, nursing work environment, and person-cen-
tered nursing performance are shown in Table 2. The score of
attitude toward dementia was a mean of 95.99 £17.32 out of
140 points. The scores of subdomains were 33.05 +5.55 for
an understanding of individuals with dementia, 26.95 +6.64
for social discomfort, 14.74 +5.40 for social comfort, and
21.24+4.27 for willingness to provide person-centered nurs-
ing. Critical reflection competency averaged 77.95+7.83 out
of 95. The nursing work environment was 2.86 +0.44 out of

Characteristic Category n (%) Mean+SD
Sex Female 131 (87.9)
Male 8(12.1)
Age (year) 20~25 20 (13.4) 30.84+4.64
26~30 62 (41.6)
31~35 42 (28.2)
236 25 (16.8)
Marital status Single 106 (71.)
Married 42 (28.2)
Others 1(0.7)
Educational level Associate degree 0(6.7)
Bachelor's degree 103 (69.1)
Graduate school 36 (24.2)
Work unit General ward 76 (51.0)
Intensive care unit 63 (42.3)
Integrated nursing care service unit 6 (4.0)
Emergency unit 4(2.7)
Clinical career (year) >1, <3 32 (21.5) 6.45+4.60
>3, <5 41 (27.5)
>5,<10 48 (32.2)
>10 28 (18.8)
Educational experience related to dementia
Degree courses Yes 97 (65.1)
No 52 (34.9)
Continuing nurse education Yes 29 (19.5)
No 120 (80.5)
Specialized dementia education course Yes 24 (16.1)
No 125 (83.9)
Family member with dementia Yes 46 (30.9)
No 103 (69.1)
Experience living together with dementia family (h=46)  Yes 16 (34.8)
No 30 (65.2)

SD=Standard deviation.
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Table 2. The Degree of Attitudes Toward Dementia, Critical Reflection Competency, Nursing Work Environment, Person-Centered Nursing (N=149)

Category Mean+SD Min Max Range
Attitudes toward dementia (total score=140) 95.99+17.32 60 138 20~140
Understanding people with dementia 33.05+5.55 12 42 6~42
Social discomfort 26.95+6.64 13 42 6~42
Social comfortableness 14.7445.40 5 27 4~28
Willingness to do person-centered care 21.2414.27 8 28 4~28
Critical reflection competency (total score=95) 77.95+7.83 51 94 19~95
Nursing work environment (total score=4) 2.86+0.44 1.79 3.79 1~4
Staffing and resource adequacy 2.43+0.68 1 4 1~4
Nursing foundations for quality of care 3.15+£0.42 1.89 4 1~4
Nurse participation in hospital affairs 2.67+0.55 1.33 4 1~4
Collegial nurse-physician relations 2.98+0.53 1.33 4 1~4
Nurse manager ability, leadership and support of nurses 2.994+0.59 1.25 4 1~4
Person-centered nursing (total score=5) 3.94+0.48 2.52 5 1~5
Empowerment 3.70£0.70 1.00 5 1~5
Holism 3.70+0.62 2.00 5 1~5
Individualization 3.95+0.50 2.60 5 1~5
Respect 4.16+0.57 2.80 5 1~5
Relationship 4.04+0.51 2.43 5 1~5

Max=Maximum; Min=Minimum; SD=Standard deviation.

4, with sub-scores of 2.43 +0.68 for sufficient staffing and
material support. Further, it was 3.15+0.42 for the founda-
tion for quality nursing care, 2.67 +0.55 for nurses' participa-
tion in hospital operations, 2.98 +0.53 for nurses' collabora-
tion with physicians, and 2.99+0.59 for nursing managers'
competence, leadership, and support for nurses. Person-cen-
tered nursing had a mean score of 3.94+0.48 out of 5, with
subscales of 3.70 £0.70 for empowerment, 3.70+0.62 for
wholeness, 3.95+0.50 for individualization, 4.16 +0.57 for re-
spect, and 4.04+0.51 for relationships.

3. Differences in Person-Centered Nursing
Performance by General Characteristics

Differences in person-centered nursing performance ac-
cording to general characteristics are shown in Table 3. There
were significant differences in person-centered nursing perfor-
mance according to clinical experience (F=3.61, p=.015),
continuing education (t=4.40, p <.001), and dementia special-
ty training (t=>5.91, p <.001). Scheffe's post-hoc test for clinical
experience showed that those with less than 1~3 years of expe-
rience had a higher level of person-centered nursing perfor-
mance than those with more than 10 years of experience. Ad-
ditionally, those who completed dementia-related continuing
education and specialized dementia education courses had a
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higher level of person-centered nursing performance than
those who had not.

4. Correlations Between Attitudes Toward
Dementia, Critical Reflection Competency and
Nursing Work Environment, and Person-Centered
Nursing Performance

Correlations between attitudes toward dementia, critical re-
flection competency, nursing work environment, and per-
son-centered nursing are shown in Table 4. Person-centered
nursing performance was significantly and positively correlat-
ed with attitudes toward dementia (r=.669, p <.001), critical
reflection competency (r=.704, p <.001), and nursing work
environment (r=.443, p<.001). Specifically, the more positive
the attitude toward dementia, the higher the critical reflec-
tion competency. And the better the nurses’ perceived nurs-
ing work environment, the higher their level of person-cen-
tered nursing,

5. Factors Affecting the Person-Centered Nursing
Performance

Factors affecting person-centered nursing performance are
shown in Table 5. We analyzed the factors affecting per-
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Table 3. Differences in the Performance of Person-Centered Nursing According to Characteristics of Participants (N=149)

Variable Category Mean+SD t or F (Scheffe) p-value
Sex Female 3.94+0.48 -0.02 .981
Male 3.94+0.49
Age (year) 20~25 3.86+0.33 1.22 .304
26~30 4.00+0.46
31~35 3.97+0.52
>36 3.80+0.55
Marital status Single 3.95+0.46 0.42 .658
Married 3.89+0.54
Others 4.20+0.00
Educational level Below bachelor's degree 3.92+0.50 -0.79 433
Over graduate school 3.99+0.41
Work unit General ward 3.96+0.52 0.78 .508
Intensive care unit 3.92+0.40
Integrated nursing care service unit 3.6910.62
Emergency unit 4.11£0.54
Clinical career (year) >1, <3° 4.08+0.38 3.61 (d<a) 015
>3, <5° 3.97+0.49
>5, <10° 3.96+0.47
210° 3.70+0.51
Educational experience related to dementia 1.85 .067
Degree courses Yes 3.99+0.47
No 3.84+0.48
Continuing nurse education Yes 4.27+0.49 4.40 <.001
No 3.86+0.44
Specialized dementia education course Yes 4.42+0.44 5.91 <.001
No 3.85+0.43
Family member with dementia Yes 4.00+0.45 1.02 .309
No 3.91+0.49
Experience living together with dementia family ~ Yes 4.00+0.44 -0.03 .980
No 4.00+0.47

SD=Standard deviation.

Table 4. Correlation Among Attitudes Toward Dementia, Critical Reflection Competency, Nursing Work Environment, Person-Centered Nursing

(N=149)

. Attitudes toward Critical reflection Nursing work Person-centered
Variable . . .

dementia, r (p) competency, r (p) environment, r (p) nursing, r (p)

Attitudes toward dementia 1
Critical reflection competency .617 (<.001) 1
Nursing work environment 423 (<.001) 470 (<.007) 1
Person-centered nursing .669 (<.001) .704 (<.001) 443 (<.001) 1

son-centered nursing performance by selecting age, clinical ca-
reer, educational experience related to dementia in continuing
nursing education, educational experience related to demen-
tia-specialized dementia education courses, attitude toward de-
mentia, critical reflection competency, and the nursing work
environment as independent variables for multiple regression
analysis. Dummy variables included whether or not the nurse
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had completed continuing education on dementia and wheth-
er or not the nurse had completed a specialized training course
on dementia. The minimum value of the regression standard-
ized residual was -2.76, and the maximum value was 2.54. The
standardized deviation was 0.98, and normality was confirmed
using P-P diagrams and histograms. The tolerance limits were
0.21~0.70, more than 0.1, and the Variance Inflation Factor
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Table 5. The Factors Influencing in Person-Centered Nursing (N=149)

Variable Category B SE [3 t p-value Tolerance  VIF

(Constant) .36 42 0.85 .399

Age .01 .01 14 1.22 225 .22 4.63

Clinical career -.03 .01 -.26 -2.29 .024 .21 4.82

Educational experience related to dementia in continu- Ref=no
ing nurse education

Educaional experience related to dementia in continuing Yes .09 .08 .07 1.09 277 .63 1.59
nurse education

Educational experience related to dementia specialized Ref=no -.06 10 -.05 -0.59 .557 A7 2.15
dementia education course

Educaional experience related to dementia specialized Yes .01 .00 .29 3.68  <.001 A4 2.26
dementia education course

Attitudes toward dementia .07 .07 .06 0.95 344 .70 1.44

Nursing work environment .03 .00 49 6.88  <.001 .53 1.88

Critical reflection competency

R’=.62, adjusted R’=.60, F=32.18, p<.001, Durbin-Watson=1.77

SE=Standard error; VIF=Variance Inflation Factor.

values were 1.44~4.82, which were not greater than 10, indicat-
ing no risk of multicollinearity.

Regression analysis showed that among the variables, critical
reflection competency (f=.49, p<.001), attitude toward de-
mentia (f=.29, p<.001), and clinical experience (f =-.26,
p=.024) were influential factors. The explanatory power was
59.6% (F=32.18, p<.001). Specifically, the higher the clinical
experience, the lower the person-centered nursing perfor-
mance. Additionally, the higher the critical reflection compe-
tency or the more positive the attitude toward dementia, the
higher the person-centered nursing performance.

DISCUSSION

By analyzing the factors influencing person-centered nurs-
ing in acute care hospitals, this study provides a rationale for
developing strategies to improve person-centered nursing. The
score of person-centered nursing in this study was 3.94+0.48
out of 5. This is relatively low among the empowerment and
wholeness subdomains. This study focused on shift nurses
providing direct care, consistent with a study that found that
shift nurses providing direct care had lower levels of perceived
structural empowerment than permanent or outpatient nurses
[21]. Previous studies have shown that an essential factor in
providing person-centered nursing is environmental support
that can provide immediate help from professional personnel
at the right time [22]. Thus, general hospitals still experience a
vicious cycle of staff shortages and work environments [23].

https://doi.org/10.17079/jkgn.2023.00101

The factors affecting person-centered nursing performance
in this study were critical reflection competency;, attitude to-
ward dementia, and clinical career. Among these factors, criti-
cal reflection competency was the most crucial in improving
person-centered nursing performance, confirming the impor-
tance of strengthening critical reflection competency for nurs-
es. It is necessary to provide nurses with opportunities to re-
flect on their nursing practice and discover the meaning of
nursing through a critical reflection training program that
comprises the process of understanding the concept of critical
reflection, strengthening its strategies, and applying them to
enhance critical reflection competency [24]. Moreover, the ex-
change of opinions and reflections based on clinical cases
should be encouraged in clinical settings. Additionally, as there
is a lack of research on the relationship between critical reflec-
tion competency and person-centered nursing performance in
clinical nurses, studies that apply critical reflection training
programs in practice are needed. The second factor affecting
person-centered nursing performance was nurses’ attitudes to-
ward dementia. This is similar to previous studies [9] that
found that nurses’ attitudes toward dementia were significantly
associated with person-centered nursing. Nurses’ attitudes to-
ward dementia are considerably better when they receive de-
mentia-related education [2]. Notably, nurses in nursing
homes with a high proportion of dementia patients have posi-
tive attitudes toward older adults with dementia [25]. Thus, de-
mentia-related education is important for fostering positive at-
titudes toward dementia among nurses in acute care hospitals.
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Among the general characteristics in this study, clinical ca-
reer negatively affected person-centered nursing performance,
similar to the results of a previous study [26] that showed that
the lower the total clinical career, the higher the degree of per-
son-centered nursing. Nurses with more experience experi-
enced higher job stress [27]. A previous study of nursing home
nurses [28] showed that job stress was negatively related to
person-centered care. Therefore, applying the Stress Manage-
ment and Resiliency Training (SMART) program to experi-
enced nurses is expected to reduce stress, improve resilience
[29], and increase person-centered nursing performance.

Conversely, in this study, the nursing work environment did
not significantly influence person-centered nursing, which is
consistent with the findings of Kang and Seo [13]. Although
there was a positive correlation between the two variables,
nurse burnout and psychological stress caused by a negative
work environment were expected to be more critical variables
in person-centered nursing than the nursing work environ-
ment itself. Previous studies have shown that nurses' burnout
increases when their work environment is poor [8] and that
burnout significantly affects person-centered nursing [14].
Therefore, future studies are needed to compare the perceived
nursing work environment according to hospital size, depart-
ment, and average number of patients per capita. This includes
considering nurses' burnout and psychological stress and veri-
tying their relationship with person-centered nursing perfor-
mance.

As the population ages, older adults with dementia are often
admitted to acute care hospitals for treatment. Hence, acute
care nurses should provide person-centered nursing to older
adults with dementia. Acute care hospital nurses need to per-
form person-centered nursing without experiencing psycho-
logical burdens when caring for older patients with dementia.
Thus, acute care hospitals must offer critical reflection training
programs and dementia-related educational opportunities to
experienced nurses with relatively low levels of person-cen-
tered nursing performance. This should be extended to nurses
throughout the hospital to improve individual competencies
and lay the foundation for providing person-centered nursing
for older adults with dementia in acute care hospitals.

CONCLUSION

This study aimed to investigate the impact of attitudes to-
ward dementia, critical reflection competency, and the nursing
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work environment on person-centered nursing performance
among nurses in acute care hospitals. The goal was to improve
the quality of care for older adults, given the increasing hospi-
talization of older adults with dementia due to an aging society.
The findings identified critical reflection competency, attitudes
toward dementia, and clinical experience as factors affecting
person-centered nursing. Therefore, to improve person-cen-
tered nursing performance, it is necessary to implement critical
reflection training programs to strengthen nurses’ critical re-
flection competency and expand opportunities for nurses to
regularly complete dementia-related educational programs to
understand and perceive older adults with dementia positively.
Furthermore, clinical nursing guidelines for caring for older
adults with dementia are required to reduce nurses’ psycholog-
ical burden and lay the foundation for improving the perfor-
mance of person-centered nursing.

The significance of this study is that it provides a basis for
developing strategies to improve person-centered nursing
among nurses in acute care hospitals. This study collected
comprehensive data from nurses with experience in caring for
older adult patients to analyze the general factors affecting the
performance of person-centered nursing for older adults with
dementia. However, the person-centered nursing tool used in
this study was not developed specifically to care for older
adults. Thus, the questions themselves had limitations in re-
flecting the uniqueness of older patients. Therefore, based on
the main findings and limitations, we make the following sug-
gestions: First, it was necessary to verify the effectiveness of the
proposed critical reflection training. In particular, this should
be applied to nurses' careers and analysis of their person-cen-
tered nursing performance before and after training. Second, it
is necessary to develop a person-centered nursing scale that
considers older adults’ characteristics. Third, we recommend a
follow-up study involving nurses with expertise in caring for
older adults with dementia.
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Purpose: This study identified the relationships between health literacy, self-efficacy, and medication
adherence among older people with polypharmacy and analyzed the factors affecting medication ad-
herence. Methods: This was a cross-sectional study using a survey of 95 participants who were on five
or more drugs, 65 years or older, and visited one community center in Seoul between August 5, 2019
and August 7, 2019. Data were collected using a questionnaire and analyzed with descriptive statis-
tics, t-test, ANOVA, Tukey test, Pearson’s correlation coefficient, and multiple regression via the IBM
SPSS 23.0 program. Results: The participants took on average 8.32+3.90 drugs daily. Their health lit-
eracy was very low at 3.53%2.07. Self-efficacy and medication adherence were high at 33.63+5.36 and
15.03%3.27, respectively. Health literacy differed based on age and education levels, whereas self-effi-
cacy differed depending on the frequency of medication. No demographic or medication-related fac-

tors caused a difference in medication adherence. Health literacy did not correlate with self-efficacy
and medication adherence. Self-efficacy showed a negative correlation with medication adherence
(r=-.52, p<.001). However, as a lower medication adherence score indicates greater adherence, a nega-
tive correlation means higher self-efficacy is linked with better adherence. Self-efficacy influenced
medication adherence (p=-0.52, p<.001) with an explanatory power of 27.0% (F=17.01, p<.001) in this
group. Also, the negative regression coefficient means higher self-efficacy was associated with better
adherence. Conclusion: Medication adherence was generally high, with self-efficacy being the main
influencing factor. Hence, intervention programs that promote self-efficacy should be implemented
for older people with polypharmacy.

Keywords: Polypharmacy; Prescription drugs; Health literacy; Self efficacy; Medication adherence

INTRODUCTION whereby consumption of 10 or more medication among the

chronically ill is not uncommon [1]. Generally, polypharmacy

1. Necessity of Study

The prevalence of chronic diseases in older people is increas-
ing due to aging and heightened susceptibility to diseases,
which accelerates the administration of medication to manage
such diseases. This leads to polypharmacy in older people,

refers to taking more than five medication daily [2]. A study on
polypharmacy cases must take into consideration not just pre-
scription drugs but also non-prescription drugs that patients
can readily purchase without prescriptions [3]. This may be be-
cause polypharmacy heightens the possibilities of drug-drug in-
teraction and adverse drug reaction which are harmful unin-
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tended consequences caused by taking multiple medication [4],
and may induce negative health outcomes for older people [5].

Chronic diseases in older people frequently require adequate
lifestyle maintenance and consistent medication adherence to
manage and alleviate symptoms. However, previous research
has revealed that 54.2% of hypertensive patients showed low
medication adherence [6]. Poor adherence may result in dis-
ease deterioration and failure of treatment [6]. Although the
rate of polypharmacy is steadily increasing [7], current studies
in Korea are limited to studying drug usage [8]. A systematic
review of international research revealed a lack of investigation
into medication adherence among older people with polyphar-
macy [9]. Adequate medication adherence is especially im-
portant in older people with chronic illnesses as these patients
consume a large number of drugs. Hence, it is necessary to as-
certain factors related to medication adherence among chron-
ically ill older people with polypharmacy.

Factors affecting medication adherence are complex and di-
verse [6]. They include demography, health-related factors,
cognitive ability, psychosociological factors, and medica-
tion-related factors in addition to health literacy and self-effi-
cacy [10,11]. Health literacy, the ability to obtain and compre-
hend basic information and services required for health man-
agement and undertake relevant actions in daily life, is impera-
tive to conduct health behavior [12]. According to previous re-
search [10], health literacy and medication adherence of the
older people showed a positive correlation, and health literacy
was identified as a factor influencing medication adherence. At
the same time, previous research [5] showed that polypharma-
cy and cognitive function had a negative association. Hence, it
is necessary to identify the effect of polypharmacy on health
literacy. In addition, medication adherence may be complicat-
ed by many factors such as the exact dosage, frequency, timing,
and route of intake. Therefore, it is necessary to investigate the
effect that health literacy has on medication adherence in older
people with polypharmacy. However, previous research in Ko-
rea regarding health literacy is mainly focused on the introduc-
tion of concepts and the development of study tools [13],
which has led to a lack of research regarding the effect that
health literacy has on medication adherence of older people
with polypharmacy. Hence, there is a need to identify the ex-
tent of health literacy in older people with polypharmacy and
the effect it has on medication adherence.

Self-efficacy, defined as confidence in one’s ability to ade-
quately perform the requisite tasks on hand, is an important
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concept in explaining medication adherence [14]. This is be-
cause behavioral change or adherence is a significant area of
concern in nursing. According to previous research, an influ-
ential variable in explaining the medication adherence of
chronically ill outpatients is self-efficacy [11]. As failure to
abide by one’s medication regimen may complicate the success
of the treatment [14], it is important to understand the self-ef-
ficacy of older people with polypharmacy. However, since cur-
rent research has focused mainly on the effectiveness of inter-
ventions designed to improve self-efficacy [15], there is a lack
of research on self-efficacy of chronically ill older people with
polypharmacy. Hence, it is necessary to identify the extent of
self-efficacy in older people with polypharmacy and its rela-
tionship with medication adherence.

Therefore, the relationships between health literacy, self-effi-
cacy, and medication adherence in the older people with poly-
pharmacy and the effect of health literacy and self-efficacy on
medication adherence should be established.

2. Study Purpose

This study aims to investigate the relationships between
health literacy, self-efficacy, and medication adherence in older
people with polypharmacy and provides information for de-
veloping interventions that improve medication adherence by
identifying the factors that affect it.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Seoul National University (IRB No. 1907/
002-012).

1. Study Design

This is a descriptive cross-sectional study that identifies the
relationships between health literacy, self-efficacy, and medica-
tion adherence of older people with polypharmacy in the com-
munity, and the factors that influence medication adherence.

2. Participants

The participants of this study were registered members of
one community center located in Seoul. Each participant was
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65 years or older, consumed five or more prescription and
non-prescription drugs each day [2,3], did not suffer from de-
mentia (indicated by a score of 24 or above on the Mini-Men-
tal State Examination), had no problems communicating, and
expressed their comprehension and consent of this study.

The number of subjects required for this study was calculat-
ed to be 127. This figure was derived using the G*power 3.1
(Diisseldorf, Germany) with the following specifications: effect
size =.15, significance level =.05, power =.8, and predictor
variable =12. Considering the disqualification rate, a total of
140 people was surveyed, and barring five incomplete answers,

135 surveys were analyzed.
3. Measurements

1) Demographic and Medication-Related Characteristics

Sex, age, education level, whether a family member lives to-
gether, state of perceived health, daily number and type of
medications, daily frequency of medication, and past experi-
ence with side effect of medication were considered. Questions
pertaining to nonprescription drugs were selected based on
previous research [16,17].

2) Health Literacy

This study measured health literacy using the eight-ques-
tion, Short Version of the Korean Functional Health Literacy
Test created by Kim [12], which was based on The Test of
Functional Health Literacy in Adults created by Baker et al.
[18]. There were four questions each on numeracy and reading
comprehension. Each correct answer was awarded 1 point,
whereas an incorrect answer was allotted 0 points. The score
ranged from 0 to 8, with higher scores indicating greater health
literacy. The Kuder-Richardson 20 value of the tool was .84
[12] and that of the study was .73.

3) Self-Efficacy

The Self-Efficacy for Appropriate Medication Use Scale, cre-
ated by Risser et al. [14], was translated into Korean by Kim
and Kim [15]. The tool measures participants’ confidence in
their medication intake. It comprises 13 questions. The pa-
tients were allowed to answer one of the following questions:
“very confident” (3), “somewhat confident” (2), and “not confi-
dent” (1). The scores range from 13 to 39, with higher scores
indicating greater self-efficacy. The Cronbach's a value of the
tool was .96 [15] and that in this study was .89.
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4) Medication Adherence

The Adherence to Refills and Medication Scale (ARMS),
created by Kripalani et al. [19], was translated into Korean
(ARMS-K) by Kim et al. [20]. In this study, the ARMS-K was
used to measure medication adherence. The survey comprised
12 questions. Eight questions pertained to the frequency of
missed medications, examining the subject’s willingness to fol-
low the regimen, and four questions on whether the subject
pre-plans before his or her medication runs out, an indication
of the subject’s willingness for re-prescription. Each question
was answered in one of the following ways: “always not” (1),
“sometimes” (2), “frequently” (3), and “always” (4). Question
12 on the survey was reverse-coded during the analysis. The
scores ranged from 12 to 48, with lower scores indicating
greater medication adherence. The Cronbach's a value of the
tool was .80 [20] and that of this study was .77.

4. Data Collection

The data for this study was collected from older people with
polypharmacy registered at one community center in Seoul,
with permission from the director of the community center, af-
ter an approval by the IRB. Data were collected by the re-
searcher and three trained research assistants between August
5,2019 and August 7, 2019. Prior to data collection, each of as-
sistants were trained on how to conduct the data collection in
order to ensure standardization.

The subjects were informed of the purpose of this study and
gave written consent. Subsequently, the participants completed
the survey. Those with decreased sight or those wishing for the
survey to be read to them—though not illiterate—had the sur-
vey read out to them and assistance was provided as they com-
pleted the survey. Participants who completed the survey were

compensated with gift cards.
5. Ethical Considerations

The survey was conducted only with willing participants and
was approved by the Seoul National University’s IRB (IRB No.
1907/002-012). The collected data were used for research pur-
poses only. Furthermore, the data were anonymized, and the
participants were informed of their right to stop the survey at
any time. Two copies of the consent form were signed, one of
which was provided to the participant.
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6. Data Analysis

The collected data were analyzed using the SPSS/WIN 23.0
(IBM Corp.) program. First, the participants’ demographic and
medication-related characteristics were examined by using de-
scriptive statistics. Second, health literacy, self-efficacy, and
medication adherence were analyzed using mean, standard de-
viation, and range. Third, the differences in health literacy,
self-efficacy, and medication adherence according to the par-
ticipants demographic and medication-related characteristics
were analyzed using the independent t-test or one-way ANO-
VA and post-hoc Tukey test. Fourth, the Pearson’s correlation
coefficient was used to identify the correlation between health
literacy, self-efficacy, and medication adherence. Finally, the
enter method of multiple regression was used to determine the
factors influencing medication adherence.

RESULTS

1. Demographic and Medication-Related Characteristics

Ninety-five participants took five or more prescription drugs
and were included in the analysis. Forty additional participants
were surveyed but their results were omitted from analysis be-
cause their tally of five or more drugs included non- prescrip-
tion drugs as well as prescription drugs. Seventy-five (78.9%)
were male and twenty (21.1%) were female. Their ages ranged
from 65 to 94 years, with a mean age of 79.7 +6.5. Forty-two
(44.2%) responded that they were living alone. Fifty-five partici-
pants (57.9%) had completed at least high school education.
Sixty-six (69.5%) responded that their health was in at least
“moderate” state. The daily number of prescription drugs
ranged from 5 to 30, and the mean number of prescription
drugs was 7.71 +3.90. The daily mean of non-prescribed drugs
was 0.62 +1.10 and the maximum number was 6. The mean of
both prescription and non-prescription drugs was 8.32+3.90
per day. The frequency of drug intake had a mean of 2.25+0.88
and a maximum of five times (Table 1).

2. Levels of Health Literacy, Self-Efficacy, and
Medication Adherence

Medication adherence means that the patient takes the med-

ication prescribed by the physician or which is agreed upon by
the patient and the physician [21]. The mean medication ad-
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herence score of participants taking five or more prescription
drugs was 15.03 £3.27 from a possible score of 48. The scores for
the medication taking and re-prescription sections were
10.27 +2.52 from a total of 32, and 4.76 +1.29 from a total of 16.
The mean health literacy score was 3.53 +2.07 out of 8. The scores
for the numeracy and reading comprehension section were
2.04+1.12 and 1.48+ 1.13 out of 4, respectively. Mean self-efficacy
score was 33.63 + 5.36 from a possible score of 39 (Table 2).

3. Difference in Variables According to Demographic
Characteristics

An analysis of the difference in variables according to demo-
graphic characteristics revealed that health literacy showed a
difference based on age and education levels in participants
taking five or more drugs. Health literacy decreased with in-
creasing age (F=3.57, p=.032). Post-hoc analysis showed a
difference according to age groups with participants between
the ages of 65 and 70 showing a higher level than those over 81.
Furthermore, health literacy showed a significant difference ac-
cording to education levels (F=2.79, p=.031). Post-hoc analysis
showed that those with at least college level education had a
higher health literacy than those who received no education.
An analysis of medication-related characteristics showed that
participants who took medication at least three times a day
(t=2.67, p=.009) showed a lower level of self-efficacy (Table 3).

4. Correlation Between Health Literacy, Self-Efficacy,
and Medication Adherence

An analysis of the correlation between health literacy, self-ef-
ficacy, and medication adherence in participants taking five or
more prescription drugs revealed that health literacy did not
correlate with self-efficacy or medication adherence. However,
self-efficacy had a negative correlation with medication adher-
ence (r=-.52, p<.001) (Table 4). A high score on the scale for
self-efficacy indicates a high level of self-efficacy, whereas a low
score on the scale for medication adherence indicates a high
level of medication adherence. A negative correlation between
the two scales ultimately means that as self-efficacy increases,
medication adherence will also increase in this study.

5. Factors That Influence Medication Adherence

To identify the factors that influence medication adherence
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Table 1. Demographic and Medication-Related Characteristics (N=95)

Characteristic Category Number % Meanzstandard deviation Range
Sex Male 75 78.9
Female 20 211
Age (year) 65~70 8 8.4 79.7£6.5 65~94
71~80 42 44.2
281 45 47.4
Cohabitant Alone 42 44.2
With spouse 32 337
With children 15 15.8
With spouse, children 6 6.3
Education llliterate 4 4.2
Elementary school 15 15.8
Middle school 21 221
High school 35 36.8
College or above 20 211
Perceived health Good 19 20.0
Moderate 47 495
Poor 29 30.5
Experience of side effects Yes 16 16.8
No 79 83.2
No. of prescription drugs/day 5~7 60 63.2 7.71£3.90 5~30
>8 35 36.8
No. of nonprescription drugs/day 0 63 66.3 0.62£1.10 0~6
>1 32 337
Total no. of pills/day* 5~8 60 63.2 8.32+3.90 5~30
>9 35 36.8
Frequency of medication/day 1~2 66 69.5 2.25+0.88 1~5
>3 29 30.5
*Sum of prescription and nonprescription drugs.
Table 2. Levels of Health Literacy, Self-Efficacy, Medication Adherence (N=95)
Category No. of item Range Min value Max value Meanzxstandard deviation
Health literacy
Numeracy 4 0~4 0 4 2.04+1.12
Reading comprehensive 4 0~4 0 4 1.48+1.13
Health literacy total 8 0~8 0 8 3.53+2.07
Self-efficacy 13 13~39 17 39 33.63+5.36
Medication adherence*
Medication taking 8 8~32 8 18 10.27£2.52
Prescription refill 4 4~16 4 10 4.76+1.29
Medication adherence total 12 12~48 12 25 15.03+3.27

*A lower score indicates greater medication adherence.

in older people with polypharmacy, a multiple regression anal-
ysis was conducted. There were no demographic and medica-
tion-related characteristics that had a significant influence on
medication adherence, and hence, these variables were not in-
cluded in the regression analysis. Medication adherence was
designated as the dependent variable, while health literacy and
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self-efficacy were designated as independent variables in the
regression analysis. It was deemed that there was no autocor-
relation of the independent variables, as indicated by the
Durbin-Watson test result of 1.71, and there was no presence
of multicollinearity, as evidenced by a variance inflation factor
of less than 10. Self-efficacy was deemed to influence medica-
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Table 3. Differences in the Variables According to Characteristics (N=95)

Health literacy

Self-efficacy Medication adherence

LAl CEitge MeantSD  t/F p-value  MeantSD t/[F p-value  MeantSD t/F p-value

Sex Male 3.43£213 -0.91 .367 33.13£5.62 -1.77 .079 15.20+3.29 0.97 .333
Female 3.90%1.86 35.50+3.82 14.40+3.17

Age (year) >65, <70° 4.75£2.12 3.57 .032 36.00£3.89 142 .246 14.88+2.80 0.43  .651
>71, <80 3.86+2.18 a>c 32.7915.66 15.38+£3.73
>81° 3.00£1.83 34.00£5.22 14.73+2.89

Cohabitant Alone 3.64+2.10 043 734 34194532 0.75 .523 14.95+3.43 049 .687
With spouse 3.441£2.41 32.59+5.97 15.50+2.98
With children 3.1311.46 34.60+4.27 14.27+3.43
With spouse, 4.17£1.17 32.83+4.75 15.00+3.58

children

Education llliterate 2.00+£0.82 2.79 .031 36.00£1.41 0.87 .484 13.00+£1.41 0.53 .715
Elementary school’  3.47+1.64 a<e 32.60+6.41 14.60+3.48
Middle school 2.71£1.45 32.81+5.43 15.05£3.79
High school 3.63%£2.16 34.69+5.02 15.29+2.86
College or above®  4.55+2.50 32.95+5.49 15.30+3.56

Perceived health Good 3.00£1.91 210 128 34.21£4.85 0.70 .500 13.84£2.29 235 .101
Average 3.96£1.83 34.00+5.30 14.98+3.33
Poor 3.17£2.44 32.6615.81 15.90+3.54

No. of prescription drug/day ~ 5~7 3.46+2.03 -0.52 .602 34.2914.86 1.94 .055 156.10+3.42 0.34 737
>8 3.70£2.20 31.9616.24 14.85+2.90

No. of nonprescription drug/day 0 3.59+1.95 0.62 .539 33.6745.44 0.4 .887 15.04+3.30 0.05 .963
>1 3.26+£2.54 33.47+5.17 15.00+3.21

Total No. of pills/day 5~8 3.43+1.93 -0.68 .499 33.93+5.29 0.83 412 15.01+£3.28 -0.08 .939
>9 3.7512.40 32.93+5.57 15.07+3.29

Frequency of medication/day ~ 1~2 3.36£1.89 -1.16  .251 34.58+4.49 2.67 .009 14.83£3.11 -0.89 .375
23 3.90+2.43 31.48+6.54 15.48+3.61

Experience of side effects Yes 3.06+2.43 -0.98 .329 32.1316.04 -1.24 .220 15.94+3.62 1.22 .226
No 3.62+2.00

SD=Standard deviation.

Table 4. Correlation Among the Variables (N=95) Table 5. Factors Influencing Medication Adherence in Older People

Health : Medication With Polypharmacy (N=95)
. . Self-efficacy
Variable literacy adherence B SE B t  p-value
r(p) r (p) r (p) (Constant) 25.90 191 1353 <001

Health literacy 1 Health literacy -0.07 014 -005 -0.52 .605

Self-efficacy -00(.981) 1 Self-efficacy 032 005 -0.52* -5.81 <.001

Medication adherence -.05 (.666)  -.52 (<.001)* 1

*A negative correlation means that higher self-efficacy is linked with
better adherence.

tion adherence (B=-0.52, p<.001) and it had an explanatory
power of 27.0% (F=17.01, p<.001) (Table 5). As a low medica-
tion adherence score indicates good adherence, a negative re-
gression coefficient means that a higher self-efficacy score in-
dicates better medication adherence.
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R’=.27, adjusted R’=.25, F=17.01, p<.001

*As a low medication adherence score indicates good adherence,
a negative regression coefficient means that a higher self-efficacy
score indicates better adherence; SE=Standard error.

DISCUSSION

This study provides the basis for the development of nursing
interventions that enhance medication adherence in older peo-
ple with polypharmacy by identifying the relationship between
health literacy, self-efficacy, and medication adherence. The
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participants took a higher number of drugs than those of a
previous study [11]. This is probably because the mean age of
the participants in this study was higher. Medication intake in
older people require attentive care as physiological changes
caused by aging may lead to pharmacodynamic alterations in
older people [1]. Consequently, it is important to pay attention
to non-prescription drugs as well as prescription drugs in older
people with polypharmacy [3]. Furthermore, previous research
indicates that the combined use of non-prescription drugs
along with prescription drugs may lead to a decline in medica-
tion adherence [22]. Therefore, in order to achieve the thera-
peutic objectives, it would be necessary for nurses to educate
older people against indiscriminate use of non-prescribed
drugs for effective treatment, and for patients to be provided
with consultation by a physician.

The participants of this research showed a low level of health
literacy, which resulted in a different outcome compared to
that of previous research [23]. This is likely because there was a
higher percentage of participants aged 81 or above and the
mean age of the participants was higher. The participants re-
fused to read longer instructions that required higher levels of
comprehension. For instance, during the data collection pro-
cess, despite the surveyor’s assistance in reading and under-
standing the meaning of the question regarding colon polypec-
tomy consent in the reading comprehension section, this ques-
tion yielded the lowest number of correct answers. Polyphar-
macy has been negatively associated with cognitive function in
older people [5], so it can be assumed that they had difficulty
understanding some of the longer sentences and instructions
in the survey. Therefore, in a clinical setting, it would be more
effective to use concise language with visual tools such as im-
ages or diagrams than long questionnaires. Meanwhile, the
participants of this research showed a higher level of self-effica-
cy than those of previous research [11]. This may be because a
large percentage of them responded that their self-perceived
health status was average or above, although the participants of
this study were of a higher age. Although the exact sexual dis-
tribution and education level were different, a previous study
[15] using the same tool showed a lower level of self-efficacy
among its participants. This is probably because its participants
were orthopedic inpatients. The participants of this study, in
contrast, were able to establish social relationships with their
peers by enrolling in classes at a local welfare center and were
physically active and mobile enough to be able to use public
transportation to visit these welfare centers. This most likely

https://doi.org/10.17079/jkgn.2023.00122

contributed to their high level of self-efficacy. Furthermore, the
participants’ medication adherence was relatively high, in con-
trast to previous research on hypertensive individuals [6]. In
another study of patients with diabetes mellitus [20], the results
were similar to those of this study. It is assumed that the long
duration of medication consumption may have contributed to
the participants’ conviction regarding appropriate medication
consumption. This may have contributed to the high medica-
tion adherence. To overcome the limitations of a self-reported
survey and obtain an accurate picture of medication adher-
ence, it would be wise to refer to previous research [20] which
utilizes objective clinical measurements.

This study revealed that lower age and higher education lev-
el were related to higher health literacy, which was similar to
previous research [23]. This is likely because younger people
can more easily obtain health information from documents or
the media and higher education levels make the acquiring of
information less difficult. Hence, it seems necessary to consid-
er the age and education levels of the participants when con-
ducting education related to medication intake. Furthermore,
self-efficacy according to medication-related characteristics
showed a statistically significant difference based on the daily
frequency of medication, which was similar to previous re-
search [24]. A higher frequency of medication resulted in low-
er self-efficacy, which is likely because the negative perception
regarding one’s health affects self-efficacy. In this study, there
were no variables that showed significant differences in medi-
cation adherence according to demographic and medica-
tion-related characteristics. However, in previous research, var-
ious characteristics of the participants such as sex, education
levels [23], experience of side effects [11], perceptions on drug
intake [25], and perceived health status [10,22] resulted in dif-
ferences in medication adherence. Medication adherence is af-
fected by the individual's various factors and it may be neces-
sary to adopt a qualitative approach tailored to individual traits
to identify the contextual factors related to medication adher-
ence [25].

The relationships between health literacy, self-efficacy, and
medication adherence and the effect of these two variables on
medication adherence were identified. The results showed that
health literacy did not show a correlation with self-efficacy and
medication adherence. This was in contrast with previous re-
search [10]. In addition, health literacy was not shown to influ-
ence medication adherence on the regression analysis. It is
generally expected that as patients with higher health literacy
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have greater information regarding medication, they will have
greater medication adherence [26]. However, contrary to ex-
pectation, previous research showed that higher levels of health
literacy resulted in lower levels of medication adherence [26].
This is because medication adherence is a complex phenome-
non affected by multiple factors [27]. Thus, health literacy
alone is not sufficient in explaining medication adherence.
This is most likely due to the fact that older people with chron-
ic illnesses understand the circumstances that require them to
take their medications and view it as a natural part of their life
[28]. Additionally, during the data collection process, many
participants in this study revealed that they did not wish to
burden their families with their diseases. Because of this rea-
son, medication intake in older people may be more greatly in-
fluenced by psychological reasons than by health literacy itself.
Self-efficacy was shown to be a factor influencing medica-
tion adherence in the older people with polypharmacy. This
was similar to previous research that studied older people with
chronic illnesses [11]. Older people with polypharmacy con-
sume a large number of drugs for extended periods because
they are vulnerable to diseases due to aging. However, a reduc-
tion in cognitive ability and the complexities of drug intake
caused by polypharmacy may make it difficult for these people
to adhere to their regimen properly [25]. In nursing, self-effica-
cy is a key concept in explaining the maintenance of specific
health behaviors such as medication adherence [24]. This is
because high self-efficacy enables one to overcome difficulties
and successfully change one's behavior. As older people with
polypharmacy take their medication for a long duration, suc-
cessful medication adherence depends more on self-motiva-
tion than on the insistence of others. Thus, nurses should ac-
tively seek methods to increase self-efficacy. By referring to
previous research which has managed to enhance self- efficacy
by using interventions with regular reminding [29] and educa-
tion using images [15], new nursing interventions that employ
linguistic arousal, direct experiences, and accomplishments to
increase self-efficacy should be applied to older people with
polypharmacy. Most previous research that sought to identify
the factors influencing medication adherence of older people
focused on hypertension or diabetes [6,20]. Thus, this study
seeks to build on previous research and ascertain the influenc-
es of health literacy and self-efficacy on medication adherence
in older people with polypharmacy. However, a drawback of
this study is that it has a relatively small sample size compared
to previous research. Since previous studies have identified
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health literacy and self-efficacy as key variables in explaining
medication adherence [10,11], it seems necessary to conduct
further studies with a larger number of participants.

This study has the following limitations. First, the existing
tools for evaluating medication adherence deal exclusively with
prescription drugs. Consequently, future research, which aims
to be more comprehensive and to evaluate medication adher-
ence with regard to prescription and non-prescription drugs,
seems justified. This is because polypharmacy complicates
medication intake and may subsequently influences medica-
tion adherence [25]. Second, although the number of over-the-
counter drugs approved by the Ministry of Drug and Food
Safety of Korea is 10,775 [30], this study has constrained the
scope to non-prescription drugs, thereby limiting the study. To
overcome this problem, this study created a separate
open-ended question in the survey that asked about other
non-prescription drugs consumed by the participants, but this
was not effective, as the response rate was low. Therefore, it is
prudent to conduct future research that categorizes over-the-
counter drugs more systematically to attain a more accurate
picture. Third, technical problems were encountered in this
study. The non-prescription drugs included in this survey were
classified under relevant Korean laws into two separate catego-
ries: over-the-counter drugs and health-functional foods.
However, most individuals are incapable of precisely distin-
guishing between the two [17]. They are in the form of cap-
sules or purified tablets, making their exact classification more
difficult. It is likely that the participants in this study were inca-
pable of distinguishing between the two. Therefore, in future
studies including non-prescription drugs, subjects should be
required to carry their medication so that the surveyor can
check the labels and differentiate between over-the-counter
drugs and health-functional foods by referring to the website
of the Korean Pharmaceutical Association. Finally, as this
study took its sample from a single center in Seoul, its general
applicability is circumscribed. Therefore, repeated studies with
larger sample sizes and more areas are recommended.

CONCLUSION

This study aims to identify the relationship between health
literacy, self-efficacy, and medication adherence and the factors
that influence medication adherence in order to present basic
data required to develop nursing interventions that can en-
hance medication adherence in older people with polyphar-
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macy. Since it is expected that polypharmacy in older people
will increase as society ages and the prevalence of chronic dis-
eases increases, it seems necessary to conduct repeated re-
search in order to identify ways to improve medication adher-
ence.
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Methods: Each patient in the experimental group was fitted with a smart automatic defecation treat-
ment system. The system detected the release of urine/stool via a built-in sensor, followed by suction,
cleaning with a water jet, and drying with warm air. Incontinence management for the control group
involved the use of wet wipes for cleaning and changing diapers. The nursing interventions lasted for
2 weeks, and data were collected at baseline, week 1, and week 2. Descriptive statistics, t-tests, and the
repeated-measures analysis of variance were used for data analysis. Results: The analysis revealed
statistically significant differences in skin humidity and ITAD between the experimental and control
groups. Conclusion: This study is pertinent because it demonstrated the positive effects of excretion
care using a smart automatic defecation treatment system on skin humidity, PU risk, and IAD among
patients with incontinence residing in long-term care facilities. Further research is necessary to inves-
tigate additional factors such as pressure and physiological traits.
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care facilities [1]. The prevalence of urinary incontinence an-
nounced in the United States is 15%~30% of those aged 65
years or older living at home, and the prevalence of fecal in-

INTRODUCTION

1. Necessity of the Study

continence is 3%~15%. In the case of older adults residing in a

In South Korea, the average remaining life expectancy at 75
years of age is 13.3 years, which is higher than the overall aver-
age for Organization for Economic Co-operation and Devel-
opment countries. These demographic changes have led to a
growing number of older adults with chronic diseases who of-
ten experience urinary incontinence due to conditions such as
dementia, stroke, and neurogenic bladder seeking long-term

nursing home, 65% of patients have both urinary and fecal in-
continence [2].

Urinary incontinence has a significant effect on patients’
quality of life. Exacerbation of urinary incontinence is accom-
panied by a greater economic burden due to the costs of pads
and the need to consider their waterproof design and absorp-
tion rate [3]. This ultimately leads to an increase in healthcare

© 2023 Korean Gerontological Nursing Society
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costs, making pressure ulcer (PU) prevention a crucial aspect
of nursing care. PUs occur when continuous pressure is ap-
plied to deep tissues beneath intact skin, particularly among
patients with prolonged immobility [4]. Incontinence caused
by excretions such as urine or feces exposes the skin to chemi-
cal stimulation and excessive moisture, and when exposed to
weak pressure or shear force, it reduces the durability of the
skin, causing inflammation, redness, erosion, peeling, etc.,
promoting bedsores [5]. Severe PU can progress to life-threat-
ening sepsis [6]. Therefore, it is crucial to assess the degree of
skin damage of immobile patients and implement preventive
measures to reduce the risk of PU [7].

PUs can be classified into the following six categories: (1)
suspected deep tissue damage; (2) stage 1, with redness but
without skin damage (the healing period is short and it is easi-
ly cured); (3) stage 2, with epidermal and partial-thickness
skin damage that extends to part of the dermis; (4) stage 3,
with full-thickness skin damage exposing the subcutaneous
function (the fascia, muscle, and bone are not exposed); (5)
stage 4, with full-thickness skin damage that exposes the fas-
cia, muscle, bone, and supporting tissue; and (6) the last stage,
which is unclassifiable. Nurses should assess the patient’s risk
of developing PUs and provide preventive care, including fre-
quent repositioning, management of excretions, and imple-
mentation of measures to prevent friction, to preserve the pa-
tient’s skin integrity [8].

This study utilized a smart automatic defecation treatment
system (Smart Body Clean by MEDIENVITECH Co., LTD.).
The system resembles a diaper, with silicone material in di-
rect contact with the skin, and is designed to be worn by pa-
tients with incontinence. Recent studies that investigated
smart devices have demonstrated the utilization of robotic
technology not only in the surgical, diagnostic, and therapeu-
tic fields but also in the rehabilitation and nursing settings
[9]. Another study demonstrated that the application of a sil-
ver-care robot program for individuals with impaired cogni-
tive function delayed the onset of cognitive decline and even
enhanced their performance of the activities of daily living
[10]. Another study demonstrated the effects of using a bidet
robot for defecation nursing on reducing the risks of inconti-
nence-associated dermatitis (IAD) and PU, as well as lym-
phocyte levels, while improving serum albumin levels of crit-
ically ill patients [11]. However, few studies performed in
South Korea have evaluated the effects of a smart automatic
defecation treatment system on the risk factors of PU in long-
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term care facilities, where the population of patients with in-
continence is the highest. Therefore, we aimed to address the
gap in evidence and generate foundational data regarding the
application of the smart automatic defecation treatment sys-
tem, which is intended to reduce the risk of PU occurrence
among patients with incontinence, while providing psycho-
logical care.

2. Purpose of the Study

The purpose of this study was to investigate the effects of a
smart automatic defecation treatment system on the skin hu-
midity, IAD, and occurrence of PU among patients with incon-
tinence who are at risk for PU due to prolonged diaper use in

long-term care facilities.

3. Research Hypotheses

Hypothesis 1: The experimental group that received defeca-
tion management applied with the smart automatic defecation
treatment system will show a significant difference in skin hu-
midity score over time compared to the control group.

Hypothesis 2: The experimental group that received defeca-
tion management applied with the smart automatic defecation
treatment system will show a significant difference in IAD
score over time compared to the control group.

Hypothesis 3: The experimental group that received defeca-
tion management applied with the smart automatic defecation
treatment system will show a significant difference in occur-

rence of PU score over time compared to the control group.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Jeonbuk Science College (IRB No.
2-7008126-A-N-01-232302-HR-01-01). Informed consent was
obtained from the participants.

1. Study Design

This quasi-experimental study was conducted using a
non-equivalent control group non-synchronized design to as-
sess the effectiveness of a smart automatic defecation treat-
ment system for patients with incontinence. This study was

https://doi.org/10.17079/jkgn.2023.00129
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described according to the CONSORT 2010 checklist (https://
www.equator-network.org/reporting-guidelines/consort/).

2. Participants

Participants were recruited through convenience sampling
after identifying the long-term care facility in Gangwon Prov-
ince with the highest number of patients with incontinence.
The inclusion criteria were as follows: (1) patients capable of
communication; (2) patients using diapers; (3) patients with
impaired mobility and incontinence; and (4) patients who un-
derstood the purpose of the study and provided informed con-
sent either personally or through their legal representatives.
The exclusion criteria were as follows: (1) dementia; (2) uncon-
sciousness; (3) use of a Foley catheter; (4) mental disorders;
and (5) visual or hearing impairment.

The sample size was calculated using G*Power 3.1 software,
with statistical power (1-f) set at 0.75 for the repeated-mea-
sures analysis of variance (ANOVA), significance level (a) of
0.05 for two-tailed tests, and effect size (d) of 0.50. The mini-
mum required sample size for each group was calculated to be
23. Therefore, considering the possibility of dropout, we initial-
ly selected a total of 48 patients, including 24 participants in
each group. However, at the time of evaluation after 1 week,
one person in the experimental group was discharged and one
person in the control group died, so data from 46 participants
were ultimately included. The smart automatic defecation
treatment system was also applied to the control group upon
completion of the experiment due to ethical considerations.

3. Application of the Smart Automatic Defecation
Treatment System

1) Preparatory Training of the Researcher and Research
Assistants

The researcher and research assistants underwent preparato-
ry training prior to implementing the smart automated defeca-
tion treatment system for excretion care. A 3-hour training ses-
sion during which three nurses from the long-term care facility
in Gangwon Province (hereinafter referred to as the “study
site”) were instructed about the research process, data collec-
tion methods, evaluation tools, evaluation methods, operation
of the care robot, and application of the system to patients was
conducted. A research assistant conducted the evaluation and
data collection. The training session involved explanations,

https://doi.org/10.17079/jkgn.2023.00129

demonstrations, and hands-on practice, allowing the nurses to
familiarize themselves with the procedures.

2) Application of the Smart Automatic Defecation Treatment
System

First, based on evidence-based clinical nursing guidelines for
PU care [12], the nurses were instructed to provide care to the
buttocks and perineal area for all participants. The process in-
cluded positional changes every 2 hours, 10 times per day, ac-
cording to the guidelines for PU assessment, prevention, and
management. Each patient in the experimental group was fit-
ted with the smart automated defecation treatment system that
provided excretion care. The '‘Smart Automatic Defecation
Treatment System (Smart Body Clean by MEDIENVITECH
co., LTD.) is a product that has passed the usability evaluation
and has obtained Korea Certification and Conformité Eu-
ropéene certifications in Korea, China Compulsory Certificate
certification in the United States, and Federal Communica-
tions certification in China. A commercially available product
is shown in Figure 1. The system automatically detects excreta
via its built-in sensor and performs suction, followed by clean-
ing with a water jet and drying with warm air. The control
group underwent the conventional method of cleaning with
wet wipes and new diaper placement for 2 weeks. A research
assistant directly installed the system for the experimental
group; to prevent the halo effect, different researchers per-
formed the interventions and observations. Both the experi-
mental and control groups underwent measurements of skin
humidity, severity of IAD, and stage of PU at baseline (pre-
test). The observer directly measured these variables again at
week 1 (post-test 1) and week 2 (post-test 2). After the study,
the experimental group and the control group were provided

with a given product.
4, Measurement Instruments

1) Participants’ General Characteristics

A structured questionnaire was used to collect information
about participants’ sex, age, disease classification, stool pattern,
and use of restraint belts.

2) Skin Humidity

Optimal skin humidity reduces the risk of skin damage
caused by excessive humidity on the skin surface, such as in-
continence-associated humidity [13]. Therefore, for partici-
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* Main body

Suction bottle

Water bottle

S

« Microorganism filter

(deodorization)

Figure 1. Smart automatic defecation treatment system.

pants wearing diapers, skin humidity was measured in three
areas prone to PU occurrence (the perineal area, lower left
buttock, and lower right buttock). Skin humidity was assessed
using a 4-point Likert scale (1 =very wet; 2 =wet; 3 =slightly
wet; 4=dry). In clinical practice, the same measurement was
made every day at 1 PM when bedsores and skin were
checked. A research assistant consistently measured skin hu-
midity by palpating the skin at baseline, week 1, and week 2 at
1:00 pm.

3) Incontinence-Associated Dermatitis and its Severity
Instrument (IADS)

The symptom severity of IADS was measured using the
IADS developed by Borchert et al. [14]. The IADS evaluates the
following 13 anatomical regions: perineal skin; gluteal fold; low-
er left buttock; lower right buttock; left upper buttock; right up-
per buttock; genitalia (labium/scrotum); lower abdomen/supra-
pubic area; skin folds between genitalia and thighs; inner left
thigh; inner right thigh; left posterior thigh; and right posterior
thigh. Symptom severity is rated using a 5-point Likert scale:
0=no erythema; 1 =pink erythema; 2 =red erythema; 3 =in-
flamed skin (with irregular borders and small red spots extend-
ing from the edges); and 4 =skin loss. Higher scores indicate
more severe IADS. In this study, the mean score was calculated
for evaluation purposes. In a development study by Borchert et
al., Cronbach's a value was .98. The instrument demonstrated
good reliability in this study, with Cronbach’s o of .86.

4) Stages of PU

The stages of PU development were determined using the
European Pressure Ulcer Advisory Panel classification system
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+ Cup set

System filter

[15]. This system classifies PU into four stages based on the se-
verity of skin damage: stage 1 =intact skin with non- blanch-
able erythema; stage 2 = partial-thickness loss of dermis; stage
3 =full-thickness tissue loss; and stage 4 =full-thickness tissue
loss with exposed bone, tendon, or muscle. In this study, the in-
strument demonstrated good reliability, with Cronbach’s a of .92.

5. Data Collection

Data were collected from February 15 to May 20, 2023. The
study protocol was reviewed by the responsible department at
the study center, and permission was granted by the director.
Skin humidity, severity of IAD, and PU stages were assessed as
risk factors for PU occurrence among patients with fecal in-
continence, and the results were utilized as preliminary survey
data for this study. Based on the participants’ general charac-
teristics and risk factors for the PU stages, they were assigned
to the experimental or control group according to the order
generated by a random number table. Two post-tests were
conducted at weeks 1 and 2 to assess skin humidity, PU stage,
and IAD severity. Participants were assured that all collected
data would be immediately discarded after research presenta-
tion. They were also informed that they could withdraw con-
sent to participate at any time if they or their caregivers decid-
ed to discontinue their involvement. Figure 2 presents the
flowchart of the study process based on the 2010 CONSORT
flow diagram template.

6. Data Analysis

Data analysis was performed using SPSS/WIN 23.0 software

https://doi.org/10.17079/jkgn.2023.00129
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Figure 2. CONSORT flow diagram of participant enroliment and study progress.

(IBM Corp.). Descriptive statistics were used to analyze the
participants’ socio-demographic and disease-related character-
istics. The homogeneity of the experimental and control
groups was verified using the Shapiro-Wilk and Mann-Whit-
ney U-tests. The repeated-measures ANOVA was used to as-
sess the effects of the experimental intervention.

7. Ethical Considerations

Prior to data collection, ethical protection of the partici-
pants was ensured by obtaining approval from the IRB of the
Jeonbuk Science College Ethics Committee (IRB no. 2-70
08126-A-N-01-232302-HR-01-01). Participants were recruit-
ed via announcements posted on the bulletin board by the
personnel in charge. Potential participants and their caregiv-
ers who expressed willingness to participate in the study were
provided explanations about the purpose and procedure of
the experiment and access to medical records. Among the
patients who voluntarily provided written informed consent,
those who met the inclusion criteria were enrolled in the
study.
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RESULTS

1. Characteristics and Homogeneity Test of
Experimental and Control Groups

A total of 46 patients participated in the study (23 each in
the experimental and control groups). The mean ages of the
experimental and control groups were 79.48 + 8.94 years and
80.09 £ 10.37 years, respectively. All participants were women
with an overall mean age of 79.79 + 9.66 years (range: 56~97
years). The general characteristics did not differ significantly
between the two groups. No statistically significant intergroup
differences were observed with respect to cardiovascular dis-
eases, Parkinson’s disease, cancer diagnoses, and stool patterns
(Table 1).

2. Homogeneity Testing of the Pre-Intervention
Dependent Variables Between the Experimental and
Control Groups

First, the Shapiro-Wilk test was conducted to test the inter-
group homogeneity of the dependent variables, namely, skin
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Table 1. General Characterization and Preliminary Homogeneity Verification (N=46)

Variable Category Exp. (n=23) Cont. (n=23) X ort p-value
Age (year) 79.48+8.94 80.09+10.37 0.213 932
Diagnosis Cardiovascular disease 12 (52.2) 7 (30.4) 2.802 246"
Parkinson's disease 2(8.7) 5(21.7)
Cancer 9 (39.1) 11 (47.8)
Stool pattern Normal 20 (87.0) 19 (82.6) 0.681 >.99
Abnormal 3(13.0 4(17.4)
Restraint Not used 23 (100) 23 (100)

Values are presented as meanzstandard deviation or n (%). *Fisher's exact test; Cont.=Control group; Exp.=Experimental group.

humidity, IAD severity, and PU occurrence. Due to the small
size of the control group (<50) and violation of the normality
assumption, the Mann-Whitney U-test was used to test for ho-
mogeneity. The results revealed no statistically significant differ-
ences in the dependent variables between the experimental and
control groups. Therefore, it can be assumed that the two groups
were statistically similar based on the established intergroup ho-
mogeneity of the baseline dependent variables (Table 2).

3 Hypothesis Testing

1) Hypothesis 1

The results of the skin humidity score over time of the ex-
perimental and control groups showed that the variance struc-
ture between the groups was equal, satistying the sphericity as-
sumption (p =.978). Additionally, statistical significance was
established for intergroup difference (F=22.95, p<.001),
changes over time (F=5.30, p =.007), and the interaction be-
tween time and group (F=3.80, p=.026). Thus, the first hy-
pothesis was supported (Table 3, Figure 3).

2) Hypothesis 2

The results of the IAD score over time of the experimental
group and control group showed that the variance structure
between the groups was equal, satisfying the sphericity as-
sumption (p =.865). Additionally, statistical significance was
established for the intergroup difference (F=17.18, p<.001),
changes over time (F=3.51, p=.034), and the interaction be-
tween time and group (F=4.81, p=.010). Thus, the second hy-
pothesis was supported (Table 4, Figure 4).

3) Hypothesis 3

The results of the PU score over time of the experimental
group and control group showed that the variance structure
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Table 2. Homogeneity Testing of the Exp. and Cont. for Dependent
Variables Before the Intervention (N=46)

Variable Category Mean+SD z  p-value
Skin humidity Exp. 2.78+0.422 -0.664 .507*
Cont. 2.70+0.470
Incontinence-associated  Exp. 1.52+0.511 -0.293 .770
dermatitis Cont.  1.57+0.590
Pressure ulcer Exp. 0.43+0.507 -0.444 .657

Cont. 0.48+0.511

*Fisher's exact test; Cont.=Control group; Exp.=Experimental group;
SD=Standard deviation.

between the groups was equal, satisfying the sphericity as-
sumption (p =.966). However, although the intergroup differ-
ence was statistically significant (F=4.15, p=.048), changes
over time (F=1.07, p=.351) and group x time interaction
(F=2.58, p=.087) did not attain statistical significance. Thus,
the third hypothesis was rejected (Table 5, Figure 5).

DISCUSSION

Considering that patients with wet skin conditions caused by
urinary or fecal discharge have a 2.4-fold higher risk of PU oc-
currence compared to those with dry skin, reducing humidity
is essential for PU prevention [16]. Although humidity alone
does not necessarily cause skin damage, it can easily lead to
skin damage in the presence of irritants such as urine and fe-
ces. Therefore, eliminating irritants and reducing skin humidi-
ty are effective methods for preventing PU [17].

In this study, the significant decrease in skin humidity in the
experimental group is believed to be the result of the automat-
ed defecation processing system quickly detecting and inhaling
secretions such as urine or feces, washing the affected area with
a water jet, and then drying it. It is believed that clean wind
through an antibacterial microfilter is effective in controlling
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Table 3. Effect of Defecation Nursing Using a Smart Automatic Defecation Treatment System on Skin Humidity (N=46)

Group Pre-test Post-test 1 (after 1 week)  Post-test 2 (after 2 weeks) ~ Source F

p-value
Time 5.30 .007
= + + +
Exp. (n=23) 2.78+0.422 3.17+0.388 3.35+0.573 Group 92,95 <001
Cont. (n=23) 2.70£0.470 2.74+0.449 2.74+£0.449 <G 3.80 .026

Values are presented as meanztstandard deviation. Cont.=Control group; Exp.=Experimental group; GxT, GroupxTime.

4.0

3.35
3.5 3.17

2.5 2.70 2.7 2.74

2.0

Skin humidity score

Pre-test After 1 week After 2 week

—eo— Experimental group (n=23) =e= Control group (n=23)

Figure 3. Effect of defecation nursing using a smart automatic defecation treatment system on skin humidity.

Table 4. Effects of Defecation Nursing Using a Smart Automatic Defecation Treatment System on Incontinence-Associated Dermatitis (N=46)

Group Pre-test Post-test 1 (after 1 week)  Post-test 2 (after 2 weeks) Source F

p-value
Time 3.51 .034
Exp. (1=23) 1.52+0.511 1.22+0.422 0.9620.367 Group 18 001
Cont. (n=23) 1.57+0.590 1.61+£0.499 1.61+£0.499 <G 4.81 .010
Values are presented as meanztstandard deviation. Cont.=Control group; Exp.=Experimental group; GxT, GroupxTime.
Table 5. Effect of Defecation Nursing Using a smart Automatic Defecation Treatment System on the of Pressure Ulcer (N=46)
Group Pre-test Post-test 1 (after 1 week)  Post-test 2 (after 2 weeks) Source F p-value
Time 1.07 .351
= + + +
Exp. (h=23) 0.43+0.507 0.22+0.422 0.17+0.388 Group 415 048
Cont. (n=23) 0.48+0.511 0.48+0.511 0.57+0.662 <G 2.58 .087
Values are presented as meanztstandard deviation. Cont.=Control group; Exp.=Experimental group; GxT, GroupxTime.
the subject's skin humidity. However, there is a limitation in ies, both the fecal management using bidet robots [11] and the
that an objective device for measuring humidity was not used. study on fecal management using urine and stool detection
In this study, we found a significant decrease in IAD in the sensors [ 18] were significant, consistent with the results of this
experimental group, which means that the sensing system and study. This has confirmed that immediate treatment, cleaning,
bidet function are effective in reducing IAD by removing irri- and drying of excrement is effective in reducing IAD. These re-
tation and keeping the skin clean. Among the preceding stud- sults confirmed that proper cleansing of the perineum and the
https://doi.org/10.17079/jkgn.2023.00129 373
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Figure 4. Effects of defecation nursing using a smart automatic defecation treatment system on incontinence-associated dermatitis Severity.
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Figure 5. Effect of defecation nursing using a smart automatic defecation treatment system on the occurrence of pressure scores.

use of protective agents are essential for protecting the perine-
um skin, reducing IAD, and reducing the risk of PU [19].

In this study, there was a difference in the frequency of PUs
between the experimental and control groups. This difference
may be attributed to the irritant removal and humidity control
performed by the smart automatic defecation treatment sys-
tem utilized in our study. The group x time interaction was not
statistically significant. This is thought to be because PU are af-
fected by pressure (friction and shear forces) [20], malnutri-
tion, old age, anemia, sensory loss, mobility, confusion, hemo-
globin and serum albumin levels [21] as well as water. This
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study has limitations due to the intervention of suction, clean-
ing, and drying functions. A repeat study considering other
variables is suggested.

The results of the study using bidets [11] were significant in
group x time interaction and between groups, which was dif-
ferent from the results of this study. The reason could be that in
the previous study, the subjects were young and physiological
variables were also taken into consideration. In a study [18] on
the prevention of bedsores using diaper sensors in older adults,
the results were found to be not significant. The results of this
study showed that the group x time interaction was not statisti-
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cally significant, but between groups was significant. This is
believed to be the result of the short period and failure to con-
sider various variables such as the subject's age, physiological
variables, and pressure.

CONCLUSION

This study demonstrated the positive effects of utilizing a
smart automatic defecation treatment system as excretion care
for residents of long-term care facilities. The findings indicated
improvements in skin humidity and alleviation of IAD, thereby
supporting its use as a nursing intervention for PU prevention.
However, although there was a difference in the occurrence of
PU between groups, it was not found to be significant in group
X time, showing that it had no effect. Future research should
explore the application of the smart automatic defecation treat-
ment system among community-dwelling older adults. It is
also important for future studies to consider various variables
associated with PU occurrence and use objective tools with
high sensitivity for verification.
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the Technology Acceptance Model as a decision process model. The study targeted family caregivers
registered at local dementia care centers, and data from 284 participants were analyzed. An online
questionnaire survey was conducted to obtain general characteristics, perceived usefulness, perceived
ease of use, and intention to use non-face-to-face services. Results: The results indicated that perceived
ease of use differed according to family caregivers’ age, education level, and relationship with the PwD.
Intention to use significantly differed by education level, relationship with the PwD, and caregiving du-
ration. Perceived usefulness and perceived ease of use were the main influential factors in the intention
to use non-face-to-face services. The regression model accounted for 63.9% of the variance in the inten-
tion to use. Conclusion: This study contributed to understanding the intention to use non-face-to-face
services for family caregivers and identified the influencing factors. The results indicate the need to
communicate better the usefulness of non-face-to-face service and early information and education
about available technologies in helping caregivers prepare to adopt new services.

Keywords: Dementia; Caregivers; Internet-based intervention; Decision making; Intention

daily care and supervision [1]. As of 2022, the estimated num-

INTRODUCTION

1. Background

ber of people aged 65 and above with dementia in South Korea
was 935,086, accounting for 10.3% of the total older popula-
tion [2]. By 2060, the number of persons with dementia (PwD)

According to the World Health Organization (WHO), de-
mentia is the seventh primary cause of mortality globally, af-
fecting over 55 million individuals [1]. In 2019, dementia cost
the world 1.3 trillion US dollars, with around half of this ex-
pense attributed to informal caregivers, such as family mem-
bers and close friends, who provided an average of 5 hours of

is projected to increase to 3.32 million, representing 17.7%
among those 65 and older [2].

Many PwD receive home care from informal caregivers, of-
ten family members [3,4]. Dementia is a progressive disease,
and the role of family caregivers in caring for individuals with
dementia is highly crucial [5,6]. There is an urgent need to
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provide sufficient support and resources to enhance family
caregivers well-being and alleviate the challenges associated
with dementia care [6-8]. Taking care of a family member with
dementia can pose significant challenges for caregivers, result-
ing in a decline in their mental well-being and diminished
quality of life [5-9]. Considering this, South Korea launched
the “National Dementia Responsibility System” in 2017 to alle-
viate the burden on PwD and their families. As part of this ini-
tiative, dementia care centers were established nationwide to
provide services such as assessing caregiver burden, counsel-
ing, and conducting family workshops [10].

With the advent of the Fourth Industrial Revolution, devices
such as smartphones, tablets, and computers have become use-
ful tools to reduce family caregivers’ psychological burdens,
promote social engagement, and ease the pressure of daily ac-
tivities [11-13]. Providing dementia-related services through
remote means is a cost-effective way to support families and al-
lows for the easy transmission of various information over dis-
tances [14-18]. Internet-based dementia technology, including
smartphone apps, computer programs, wearables, e-learning,
and online platforms, provides care support and facilitates
communication with healthcare professionals, enabling the
monitoring of disease progression, identification of emerging
issues, and delivery of professional interventions [19,20].

The COVID-19 pandemic has been identified as a barrier to
service access among family caregivers of PwD [21-23]. Social
distancing facilitated non-face-to-face services, including video
platforms, social network services, and video conferencing
programs [24,25]. The pandemic has led to the dissemination
of a culture of non-face-to-face services to limit contact and
transmission [25,26]. Following the pandemic, the demand for
non-face-to-face services has continued. In caring for PwD, it
is essential to establish the use of both face-to-face and non-face-
to-face services, and it is important to ascertain factors that affect
the use of non-face-to-face services due to technological ad-

vancements and educate family caregivers accordingly.

The Technology Acceptance Model (TAM) [27] is a decision
model that explains how users accept and use technology (Fig-
ure 1). In TAM, actual system usage is the ultimate goal of how
users interact with technology. Additionally, behavioral inten-
tion is a factor that drives users to decide to use the technology
and is influenced by the general perception of attitude toward
the technology. This model suggests that external variables
such as perceived usefulness and perceived ease of use, as well
as social influence, impact users when they encounter new
technology. Perceived usefulness refers to the degree to which
users believe that a particular system will enhance their perfor-
mance and is helpful for the tasks they intend to accomplish by
using the technology. Perceived ease of use refers to the degree
to which users believe that using a specific system will be ef-
fortless and without much effort, making the technology use-
tul for the tasks they intend to accomplish.

According to TAM, the two factors, ‘perceived usefulness’
and ‘perceived ease of use; are directly linked to an individual's
attitude (positive or negative) toward using technology. This
attitude influences an individual's ‘intention to use’ the tech-
nology and ultimately leads to actual usage [27]. In other
words, when PwD and their family caregivers consider adopt-
ing a new non-face-to-face service related to dementia, the
perceived usefulness in terms of how beneficial it will be for
them and the perceived ease of use in terms of how easy it is to
use play a significant role. If the perceived usefulness and ease
of use are high, there is a high likelihood that they will accept
and actively use the technology. Researchers need to identify
the factors that influence family caregivers' acceptance, deci-
sion process, and use of the technology, ensuring that they can
benefit from the advantages offered by new technologies.

Therefore, this study investigated the intention of family
caregivers of PwD to use non-face-to-face services, such as so-
cial networking, online support, educational programs, and

Perceived
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A

A

A

A

External
variables
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N
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Figure 1. Technology acceptance model.
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video conferencing, by applying the TAM.
2. Purpose

This study aimed to analyze the perceived usefulness and ease
of use of non-face-to-face services among family caregivers of
PwD to understand their decision process and identify factors
that influence the intention to use non-face-to-face services.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Chungnam National University (IRB
No. 202107-SB-128-01). Informed consent was obtained from
the participants.

1. Study Design

This study, following the STROBE (Strengthening the Re-
porting of Observational Studies in Epidemiology) reporting
guidelines (http://www.strobe-statement.org), investigated the
perception and demand for non-face-to-face services among
family caregivers of PwD to identify the factors influencing
their intention to use such services.

2. Study Participants

This study included family caregivers aged 18 years and
above of individuals with dementia. The inclusion criteria were
having no difficulty reading, writing, understanding the study
content, possessing a smart device, and expressing willingness
to participate.

The sample size was calculated using G-Power 3.1.9.7. The
calculations were based on a significance level of .05, a medi-
um effect size of .15, and a power of .95. These parameters re-
sulted in an estimated sample size of 242 participants based on
a previous study [28]. This study recruited 300 participants to
account for potential missing data, and 284 participants com-
pleted the survey.

3. Ethical Considerations

Approval was obtained from the IRB of Chungnam National
University (IRB No: 202107-SB-128-01). All participants were
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granted informed consent online before participating in the
study.

4, Measures

The questionnaire used in this study was adapted and modi-
tied by the researchers based on the previous study [27]. The
questionnaire consisted of perceived usefulness (four items: quick
and easy obtain the necessary information by using various func-
tions; saving time and money; information obtained through
non-face-to-face services helps me efficiently handle what I do;
non-face-to-face services are generally useful), perceived ease of
use (four items: easy to use; easy to learn how to use; easy to ob-
tain the necessary information; easy problem solving), and inten-
tion to use (three items: try to use the services; recommend oth-
ers to use; willing to use the service in the future). Responses were
rated on a 5-point Likert scale. Higher scores are related to higher
perceived usefulness, perceived ease of use, and intention to use
non-face-to-face services. In this study, Cronbach a values for
perceived usefulness, perceived ease of use, and intention to use
were .92, .90, and .95, respectively.

Sociodemographic characteristics, including age (year), gen-
der (man/woman), education level (middle school or less/high
school/college or higher), relationship with the PwD (spouse/
children), health status of the PwD (poor/average/good), care-
giving duration (year), employment (yes/no), and secondary
caregiver (yes/no), were measured as social influence factors.

5. Data Collection

Data for this study were collected using an online survey ad-
ministered to family caregivers of PwD in 2022 through the
Seoul Metropolitan Center for Dementia, which has its affiliat-
ed 25 local dementia centers. The family caregivers facing diffi-
culty participating in online surveys received assistance from
the coordinators. A recruitment notice on the center’s bulletin
board included information about the study’s purpose, meth-
odology, subject rights, and data protection. The participants
were assured of anonymity, voluntary participation, confiden-
tiality of their information, and freedom to withdraw from the
study at any time.

6. Data Analysis

In this study; the collected data were analyzed using the SPSS
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version 26.0 program (IBM Corp.). sociodemographic charac-
teristics were examined in frequency, percentage, mean, and
standard deviation. The reliability of the measurement tools
was assessed by calculating Cronbach's a coefficients. Per-
ceived usefulness, perceived ease of use, and intention to use
based on sociodemographic characteristics were analyzed us-
ing an Independent sample t-test and ANOVA. Post-hoc tests
were conducted using the Duncan test. The analysis utilized
Point-biserial correlation coefficients to examine the correla-
tion between gender, relationship with the PwD, employment,
secondary caregiver, perceived usefulness, perceived ease of
use, and intention to use. Additionally, Pearson correlation co-
efficients were employed to analyze the correlation between
age, education level, health status of the PwD, caregiving dura-
tion, perceived usefulness, perceived ease of use, and intention
to use among the sociodemographic characteristics. The fac-
tors influencing the intention to use non-face-to-face services
was identified using linear regression analysis.

RESULTS

1. Sociodemographic Characteristics

Two-hundred eighty four family caregivers participated in
this study, with an overall response rate of 97.9%. The ages of

Table 1. Participant Characteristics (n=284)

the family caregivers ranged from 30 to 91 years (mean = 65.19,
standard deviation [SD] = 11.82). Most caregivers (88.0%) were
women. More than 60% had not graduated from college, and
approximately half (52.5%) were spouses of PwD. Regarding
the recent health status of PwD, 50.4% reported poor health.
The caregiving duration averaged 4.48 + 3.58 years. Moreover,
68% did not have secondary caregivers (Table 1).

2. Perceived Usefulness, Perceived Ease of Use, and
Intention to Use

The levels of perceived usefulness, perceived ease of use, and
intention to use are presented in Table 2. The overall mean
scores for perceived usefulness, perceived ease of use, and in-
tention to use were 3.47 +0.84, 3.17+0.88, and 3.55+0.87, re-
spectively.

3. Differences in Variables Based on Participant
Characteristics

The differences in perceived usefulness, perceived ease of
use, and intention to use based on participant characteristics
are presented in Table 3. Perceived ease of use showed signifi-
cant differences based on age (F =6.34, p=.002), education lev-
el (F=7.24, p=.001), and relationship with the PwD (t=-4.17,

Variable Category n (%) Mean+SD Range
Age (year), (n=276) <60 81(29.3) 65.19+11.82 30~91
60~69 75 (27.2)
>70 120 (43.5)

Gender Man 34 (12.0)
Woman 250 (88.0)
Education level Middle school or less 90 (31.7)
High school 82 (28.9)
College or higher 112 (39.4)
Relationship with the person with dementia Spouse 149 (52.5)
Children 135 (47.5)
Health status of the person with dementia Poor 143 (50.4)
Average 111 (39.1)
Good 30 (10.6)
Caregiving duration (year), (n=271) <3 107 (39.5) 4.48+3.58 0~20
3~4 63 (23.2)
25 101 (37.3)
Employment Yes 92 (32.4)
No 192 (67.6)
Secondary caregiver Yes 91 (32.0)
No 193 (68.0)

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.
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Table 2. Degree of Perceived Usefulness, Perceived Ease of Use, Intention to Use (n=284)

Variable Mean+SD  Range
Perceived usefulness 3.47+0.84 1~5
It is possible to quickly and easily obtain the necessary information by using various functions of non-face-to-face services 3.47£0.87  1~5
Non-face-to-face services save time and money 3491095 1~5
Information obtained through non-face-to-face services helps me efficiently handle what | do 3.36£0.96 1~5
Non-face-to-face services are generally useful 3.56£0.94 1~5
Perceived ease of use 3.17+£0.88  1~5
Non-face-to-face services are easy to use 3184099 1~5
It is easy to learn how to use non-face-to-face services 3.20£1.03  1~5
| can easily obtain the information | want by using a non-face-to-face service 3.34£096 1~5
Problems arising from the use of non-face-to-face services can be easily resolved 2.98+1.03 1~5
Intention to use 3.55+0.87 1~5
| will try to use the non-face-to-face services 3.55+0.86 1~5
| will recommend that people around me use non-face-to-face services 3.51£090 1~5
I am willing to use the non-face-to-face service in the future 3.58+0.98 1~5

SD=Standard deviation.

Table 3. Perceptions of Non-Face-to-Face Services Based on Participant Characteristics (n=284)

Perceived usefulness Perceived ease of use Intention to use
LS CElE5l) Mean+SD torF(p) Mean+SD torF(p) Mean+SD torF (p)
Duncan Duncan Duncan
Age (year) <60° 3.45+0.91 0.84 3.341£0.94 6.34 3.63+£0.94 1.22
60~69" 3.57£0.80 (.430) 3.31£0.84 (.002) 3.58+0.79 (.295)
>70¢ 3.41+0.83 2.95+0.82 a>c 3.45+0.84
Gender Man 3.28+0.87 -1.35 3.21£0.73 0.28 3.55+£0.93 0.05
Woman 3.49+0.83 (177) 3.16+0.90 (.779) 3.54+0.86 (.953)
Education level Middle school or less 3.40+0.83 0.74 2.92+0.92 7.24 3.45+0.89 3.72
High school® 3.43+0.86 (.475) 3.14£0.79 (.001) 3.42+0.87 (.025)
College or higher® 3.54+0.83 3.3940.86 c>a 3.72+0.82 c>b
Relationship with PwD Spouse 3.40£0.81 -1.41 2.97+0.80 -4.17 3.44+0.84 -2.24
Children 3.54+0.87 (157) 3.39£0.91 (<.007) 3.67£0.88 (.026)
Health status of PwD Poor 3.43+0.94 0.32 3.15+0.90 0.34 3.54+0.89 0.02
Average 3.50+0.68 (.720) 3.22+0.80 (.708) 3.56+0.78 (.976)
Good 3.52+0.86 3.09+1.06 3.54£1.07
Caregiving duration (year) <32 3.52+0.86 1.49 3.30£0.86 2.62 3.65+0.86 3.36
3~4° 3.59+0.81 (.226) 3.21+£0.86 (.074) 3.71£0.76 (.036)
>5° 3.37+0.83 3.02+0.90 3.40+0.89 b>c
Employment Yes 3.35+0.81 1.54 3.08+0.85 1.14 3.43+0.95 1.55
No 3.52+0.85 (.123) 3.21+£0.89 (253) 3.60+0.82 (122)
Secondary caregiver Yes 3.52+0.85 -0.75 3.2310.86 -0.82 3.67+0.87 -1.69
No 3.44£0.83 (.454) 3.14+0.89 (.410) 3.49+0.86 (.091)
PwD=Persons with dementia; SD=Standard deviation.
p<.001). Intention to use differed according to education level 4. Correlations Between Study Variables
(F=3.72, p=.025), relationship with the PwD (t=-2.24, p=.026),
and caregiving duration (F=3.36, p=.036). Perceived useful- The results indicated a significant positive correlation be-
ness was not statistically significant in all participant character- tween education level and intention to use (r=.13, p=.022)
istics. and between the relationship with the PwD and intention to

use (r=.13, p=.026). Additionally, a significant negative cor-
relation between caregiving duration and intention to use (r=
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-.12, p=.040). The findings demonstrated a significant positive
correlation between intention to use, perceived usefulness
(r=.76, p<.001), and ease of use (r=.72, p<.001) (Table 4).

5. Multiple Regression for Intention to Use

A multiple linear regression analysis investigated the factors
influencing the intention to use non-face-to-face services. The
findings are presented in Table 5. First, residuals and multicol-
linearity were assessed. A Durbin-Watson value of 1.97 indi-
cated proximity to 2, suggesting the independence of residuals.

Tolerance values ranged from 0.50 to 0.92, exceeding the
threshold of 0.1, and the variance inflation factor (VIF) values
ranged from 1.08 to 1.97, remaining below 10. These results
confirmed the absence of multicollinearity issues based on the
criteria of tolerance> 0.1 and VIF < 10. The regression model
yielded statistically significant results (F=96.47, p<.001), with
an explanatory power of 63.9%. The factors found to influence
the intention to use non-face-to-face services were perceived
usefulness (3=0.48, p<.001) and perceived ease of use (p=0.38,
p<.001).

Table 4. Correlations Among Participant Characteristics and the Study Variables (n=284)

Variable 1 2" 3 4% 5 6 7* 8" 9 10 1
r(p)
1. Age 1
2. Gender* .02 1
(.715)
3. Education level -.53 -.08 1
(<.001)  (167)
4. Relationship with PwD* -72 -.06 .59 1
(<001) (301 (<.001)
5. Health status of PwD .07 -17 .09 .01 1
(.202) (.004) (.098) (.763)
6. Caregiving duration 24 A3 -.24 -22 -19 1
(<.001) (027) (<.001) (<.001) (.007)
7. Employment* -.36 -13 .29 .36 .06 -.03 1
(<.001) (019 (<.001) (<.001) (291) (.543)
8. Secondary caregiver* -.30 -.07 .20 .28 .09 -.07 .28 1
(<.001) (225) (<.001) (<.001) (121 (232) (<.001)
9. Perceived usefulness -.02 .08 .06 .08 .04 -.07 -.09 .04 1
(667)  (177)  (244) (157) (441)  (223) (123) (454
10. Perceived ease of use -19 -.01 22 24 .01 -13 -.06 .04 .68 1
(001)  (779) (<.001) (<.001) (952) (024) (253) (4100 (<.001)
11. Intention to use -.09 -.01 A3 A3 .01 =12 -.09 10 .76 72 1
(.125) (.953) (.022) (.026) (.903) (.040) (122) (091) (<.001) (<.001)

All correlation cofficients are Pearson except® are point biserial; PwD=Persons with dementia.

Table 5. Factors Influencing Intention to Use (n=284)

Intention to use

Variable B SE B t p-value Tolerance VIF
(Constants) 0.71 0.19 3.71 <.001

Education level 0.01 0.04 .01 0.26 790 0.62 1.59
Relationship with PwD -0.03 0.08 -.01 -0.37 .707 0.61 1.61
Caregiving duration -0.03 0.03 -.03 -0.96 385 0.92 1.08
Perceived usefulness 0.50 0.05 48 9.79 <.001 0.54 1.85
Perceived ease of use 0.37 0.05 .38 7.50 <.001 0.50 1.97

F (p)=96.47 (<.001), R’=.64, adjusted R’=.63, Durbin-Watson=1.97

PwD=Persons with dementia; SE=Standard error; VIF=Variance inflation factor.
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DISCUSSION

The research highlighted that family caregivers, especially
those engaging in long-term caregiving, often face challenges
such as a lack of caregiving efficacy and social isolation. This
situation underscores the necessity for personalized and
prompt support [29]. By providing online support options, the
study aimed to make it easier for family caregivers, who may
not be able to access in-person services, to acquire essential
caregiving skills relevant to each stage of dementia care. This
approach seeks to address the unique needs and circumstances
of caregivers, thereby enhancing their ability to provide effec-
tive care.

In the TAM model, perceived usefulness involves the scope
individuals believe that a specific technology or innovation will
elevate their performance. Perceived ease of use involves the
scope to which individuals believe a specific technology or in-
novation is easy to use [27]. According to the TAM [27], per-
ceived usefulness and ease of use are associated with use and
can predict adopting a specific technology or innovation. The
results of this study showed that perceived usefulness and per-
ceived ease of use were crucial factors in the intention of family
caregivers to use non-face-to-face services. There is a need to
enhance the utility and convenience not only in the content
and programs of the non-face-to-face services provided to
family caregivers, but also in the service delivery system. En-
hancing the effectiveness and accessibility of non-face-to-face
services for family caregivers involves improvements not only
in the content and programs offered but also in the delivery
system itself. To increase the perceived usefulness for family
caregivers, it is vital to provide practical, actionable informa-
tion crucial for the care of PwD and resources that assist in dai-
ly problem-solving. Additionally, to improve the perceived ease
of use, it is important to provide comprehensive education on
how to utilize these services effectively and offer ongoing feed-
back. This approach ensures that family caregivers are not only
well-informed but also feel comfortable and competent in us-
ing these services, thereby enhancing the overall caregiving ex-
perience.

In this study, the perceived usefulness of family caregivers
was higher than perceived ease of use. This mean that the ex-
pectation of the non-face-to-face service being useful is high
but the perception of it being easy to use may be relatively low.
Therefore, it is essential to sufficiently convey to family caregiv-
ers not only the benefits of non-face-to-face service but also
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the ease with which they can access it. In the aspect of per-
ceived usefulness of non-face-to-face services, a systematic re-
view of internet-based support interventions for family care-
givers found that online services had beneficial effects on re-
ducing symptoms of depression, perceived stress, and anxiety
[30]. This highlights the importance of providing necessary
emotional support for family caregivers with social isolation.
Services with various technologies can enhance access to vul-
nerable family caregivers who are not actively participating in
outside services. Non-face-to-face services can provide essen-
tial knowledge and skills to many family caregivers with limit-
ed health and social resources [30]. Perceived easiness was dif-
ferent depending on the age, education level, and relationship
with PwD of family caregivers. This result indicates older fami-
ly caregivers have more difficulty using non-face-to-face ser-
vices, and young or tech-savvy family caregivers can easily ac-
cess non-face-to-face services [8]. Nurses need to evaluate the
proficiency of family caregivers in utilizing internet or mobile
technology and provide tailored education based on their pro-
ficiency level.

This study had several limitations. First, this study was based
on data collected from a convenience sample of dementia care-
givers in a metropolitan city; therefore, there are limitations to
generalizing the findings in rural areas. In addition, this study
did not include other variables, such as the information tech-
nology environment such as information literacy and availabil-
ity of internet devices. As this study did not investigate the ac-
tual use of technology, we cannot guarantee whether the inten-
tion to use will manifest in actual use. The study faced chal-
lenges with the online survey format, particularly for some
family caregivers who experienced difficulties in participating.
Although technical support was provided, these challenges un-
derline the importance of considering multiple modalities to
enhance participation among family caregivers. To mitigate the
issue of high correlation between variables in TAM, future re-
search could benefit from broadening the multivariate analysis.
This expansion could include variables like information litera-
cy or social influence, providing a more comprehensive under-
standing of technology acceptance among diverse user groups.
Despite the study’s limitations, the results emphasize aware-
ness's importance in accepting and adopting new technology.
Additionally, examining the decision process to adopt emerg-
ing technologies produced results that align with the TAM
model, underscoring the significance of users' perceptions of
usefulness and ease of use. The research indicates that caregiv-
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ers have a keen interest in emerging technologies. Nonetheless,
evident obstacles exist concerning the awareness of any novel
ATM, necessitating effective dissemination of information to
caregivers and their advisors regarding the potential benefits of
these diverse technologies in caregiving. As family caregivers
age, developing and producing new technologies to meet
emerging needs and communicating information about these
and their possible advantages to those who need them is crit-
ical.

The findings of this study underscore the necessity for nurs-
es to recognize the significance of in adopting new technology
to support family caregivers and to be proficient in facilitating
technology use of family caregivers. Research is needed to in-
vestigate the effective implementation mode of non-face-to-
face services applicable regardless of the family caregivers’ age,
educational background, and information literacy.

In gerontological nursing research, there is a growing em-
phasis on user-centered studies that aim to improve both ‘per-
ceived usefulness’ and ‘perceived ease of use’ of technologies
and services. Developing user-friendly technologies and ser-
vices that take into account the interactions between PwD and
their family caregivers is crucial. Additionally, there is a press-
ing need for research focused on creating individualized sup-
port plans and devising effective education strategies specifi-
cally designed for family caregivers. These tailored approaches
can enhance the caregiving experience by addressing the
unique needs and challenges faced by caregivers in their roles.

In the field of gerontological nursing education, empowering
family caregivers to effectively use new technologies is vital.
Such programs are essential for enhancing the skills and
knowledge that nurses need to have to adequately support
both PwD and their family caregivers. By focusing on ease of
use and practical application, these training programs can help
ensure that caregivers are well-equipped to navigate and bene-
fit from technological advancements in caregiving.

In the practice of gerontological nursing, providing effective
support to PwD and their family caregivers through online
platforms and technology is critical. It's paramount to ensure
that family caregivers have access to the necessary skills for the
timely care of PwD and can receive the support they need via
convenient online approach. This approach not only facilitates
easier access to essential resources but also allows for more
flexible and responsive care that can adapt to the evolving
needs of PwD and their caregivers.
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CONCLUSION

This study investigated factors influencing family caregivers’
perceptions of non-face-to-face services based on the TAM.
The findings revealed that the intention to use non-face-to-
face services was influenced by perceived usefulness and ease
of use. In other words, the more family caregivers perceived
non-face-to-face services as useful and easy to use, the higher
their intention to use them was. It is imperative to formulate
comprehensive strategies and approaches that facilitate profi-
ciently implementing non-face-to-face methods for delivering
these services.
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long-term care hospital nurses showed a difference in the communication self-efficacy by group
(F=8.81, p=.005), by time (F=11.43, p<.001), the interaction effect of group point and time (F=9.67,
p<.001), the communication clarity by group (F=10.05, p=.003), by time (F=5.74, p=.005), interaction
effect between group point and time (F=3.37, p=.039), and the quality of handoff by group (F=12.48,
p=.001), by time (F=7.03, p=.010), and interaction effect between group point and time (F=4.29,
p=.042). Conclusion: The stepwise handoff protocol based on the SBAR is expected to improve the
work by systematically implementing the transfer of long-term care hospital nursing to increase nurs-
es’ job efficiency.

Keywords: Patient handoff; Long-term care; Hospitals; Nurses

ANE PARILE =l 2t JAtaF QFE oF 80%7h WSt 1%
A4, & A ARE Fe FAHoNA 37%7t BsEE o
1. 8712 E€ed FAA E& AAztst] AL oF-g Sk 2ol FastrHRl.

15} A4QAE 250] A4S $Iste] Qe A BuAg
QRN S AT AT A% F QRATO Tt o] B olRol Ao} s 1A Yrhe BAjeLAS Ashe
A0] 32.4%% A5 olo] vhet gt o] WasteHIL S5 A7IAKG A A, B7IeA e sete] ofeie Sol WA |

© 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.

https://www.jkgn.org 387



Jung Hyun Yoon, et al.

tH3l. o] A ¥ AAAE BRI 918 Fastths Aol &ot
AdA FHE vESte] 399 Amr|delq 4 TS E A%t #
34 A A7 AR E AT, 3]

SUolAE 20129 HAZtZAR]OA A= 30074 o1 84371
FTHELS Iz A5AAC] ti 548 2AF Al 24.7%7F 24
3he A5AA FAlo] AFEEIL Glo] A4UA EESH] Q790
HFEATHA]. 20099 2 £2 ARMY|AE f5te] HAEXH
A AR 771 E A28 Algol tidk A7 AFH AL H (5], 2020
drole AR 77150 2FEAS AT THEL ok 97.5%°
A ZQHAT ole F47] FEELY Al AT ES 0§
Sto] HAER AFAA EEFES AlFshe A7I7F HAHol. 1
A e diRES @0l A A5 ATAEA A" (order
communication system){to] o]&-E| 1 9lo] Q15R1A A] Az
F7150] ofd A E71E, F ASAF FE5 7|14 A gEsta
o] a&Zolx HEIE AeAAT} o] FojA|A] AL AU &
3] 8¢9 Tt P AAAFIF AlLF2 8FE L P2}
AEE AR5 A2H =YEC] Hol #E3HE 018 AR
SHA] Q3L 7] 7150l SJEste] A=A FYE AL 3lo] 34371
STHELET dH o= A AlZto] A=, EE0FEA] ¢
2 FAo] wE AeUA Y AR AT o R AL WA

|

o] &TH8]. Jeoung 5319 Aol E EEIEA| o2 AU

¢

[e]

Zolgt 7743k v Qirk. I EE BRIl AL ES E9 29
A9 QPAALA TS F0)7] SR TR QFEd UBAE
B0 T RISIA ZEEFY Fido] Fasitt

Situation, background, assessment, recommendation (SBAR)
o thgt A= HlFolA FAFH R F A= ZAE S&8F0A
Agstr] sl vixsitEol /e JaraE AZo|rH9l. 20049
u]= 92 A o4 SBARSE Q&% 7 &4 JAAES I8 A

o, SBAR A& A4Q1A Al Y51 JrtaTE HEA
9 AP H=rt FAEATHI, 10]. = AFoA = QoA
SBARE A-83 JAATS AT 1) =<l 2 JAtAT FEdat
YAAE A7 RS =olH, SARPHo] PFEE(11,12] Ze=E
Uehgth 12 B8 59] A4RlA 2R3 24E A9 Qe
A BHNME AL B S =0l MHAILE £017] A6
SBARZ A-g519] QI=R1A419] £ 71 a7t Ak

o] QIFRIA Al QUAAR= A4RIAY a8 EAQl 7159
AEAT AT JAAAE BE6HA olsfist A=A ]lehes &
AZF st} QIpRAAZ A&oHA AGE7] YoM JA5AAE
W IEA Al&skr] 913t 2, S48 D I A EO] s
QIst7] 913t T = 317go] F g5t o] g TAE AlsHA 2 o
A4UAE AT 4= ATH13]. AxAA Y APFAE A A
Jeoung 5312 A+AAE 3171 ) AZEA, SAHLA, A5

388

, A BE DA, FEHAR Yro] B 15 E 9T A5
AA A4 L Y-S RSt E ke S EPS L5t
TS 3t P S o]-83F A5 AlE JISAA YE 2771 EA5HA|
AT QIpRIA 5, JALE A D A|aTH A=
FH AFJAAE #I5t9] Jeoung 319
stA S o]8ste] Q1R1A Ao dAE AAstA A5AA Al
LA B2 HR g AL 5to] SBARS F-85t9] Q141
A Z2EF IS oioith AEE QI4QA ZREES a9Ed
ZEANA AEsto] AtATs ArasE, JALE HEA, Qe
QA A& 0|2 QIFRAARZ Q3 IARMA 71570 5 A=

o o] =iz gt

o

e,
=

o>

£ A70) 240 9P 23AE 9Istel G SBAR A8
QA4elA EEESS AT 4E5t0] 1 aE Bk ) 9]

D) 8y T2AE A GAE SBAR 2§ d4dA ==&

2) AP HEAE AT GAY SBAR H§ A49A Z2E
22 Hg310] ASUA Al IAAE AV ST, IAEE
3y, Q1591 A Kol g e,

3.94 718

A2 SBARE A-E3 A QI41A TR EFS fdsto]
H L399, PRI 7|E ASAA Al AHESH= HSAT B2
71" 715 A4t B A7) 7ML oh3at et

D7 1. 8989 T5AE 95t 9AE SBAR F§ Q1A

LI2EFS 83 APl AFH)L 7|E AIFAAE
43 g 225t xR AL T AV EsH A47t
< Zojth

o

2) 7M 2 U2 ez et kLS B 4TS Aol
3)7H 3. A 2L Hz2ut Q44 A W47t & Aol
g

Ethic statement: This study was approved by the institutional
Review Board (IRB) of Public Institutions Bioethics Commit-
tee (IRB No. 2019-0739-001). Informed consent was obtained
from the participants.

https://doi.org/10.17079/jkgn.2023.00010



Stepwise handoff protocol based on the SBAR for long-term care hospital nurses

re

- EA

Aol Al 298 TIAE A1 22 SBAR 38
A ZREEZ LS A e QAL EE ZREE
A4 s 98l vl tiET APd- AR A9 FAR
o HgEeH F e £AE o R AT EH AT

EQF £ AolA BFo] Aok k= d=ofl tigt 22 STROBE
(Strengthening the Reporting of Observational Studies in Ep-
idemiology) ®.11 ZH(http://www.strobe-statement.org)ol| w}
2t 713 A

o i

;o 4

ook
rR ol

2. 97 iy

£ A9 A= A 249 6719 233D F VIS AL
2} #7(volunteer sampling)oll 9Jsff 243t 17§9] QFHA U 7
Mo HE 5 AFAAE Algsta A7 598 2 6719 ¥s
TBAEE UG & A5t

AT AR 5= A= 95to] G*Power T2 3.1 (Univer-
sity of Dusseldorf)< ©]-8-5t%].2.1, repeated measure ANOVA
9] AA71Z&) Mt fo] &5 .05, A3 .80, £33 7] .50 AF
slo] & 4479 AYE 229, 2 2270] AREE ik A9 tiAF
7t == Lee Sl14]0] gAT9 A3 HES AbEoA AAIRE &
FE 10%5 129 & 499 2= o3k SBARE A-83t /14=Q1A
D2 EFS 15| 9Ig a3t37]% Cho Sl13]0] THSAME ti4
O & RIFQIA ZREES HF5P] floto] Aet AAA7E Wk
o} AF 9@ 229 #ig2 Microsoft Office Excel =213
(Microsoft)& ol-&3 d4RE Adsto] He5S 729 vixshy
AR 3719 HE & 2689 T3AL, tiRTo] 37 HE F 237
9] Z+AME sk FA0l ek EEA Al APE Foll A
Ao A wEE S 3710] 'WAsto] o]F BEAIX] & APE 23
g, 2 23902 51t

3.9 =4

1) AAAE AP |E5Y

B Ao AR AV a57 P57 Ahn [15]0] 7pEdt
AT AR Toln] MR A AHEERlE Wol ARG
k. £ =7 39 o199 2939 HH84Ql gQAAE g
%F 95T I} TeamSTEPPS 4] 7§iet Team Perfomance Ob-
servation Tool9] 4232 Egslo] AT XA A B3 470, 7%
783, HE 28F0R FAH] Yk £ =7 A5t 57 Likert
LR 2 JAFEFE AT AV|asH0] E2< Yultth

Ahn [15]9] A3to)A9] =3 A1F]E = Cronbach’'s a=.82g80H,

https://doi.org/10.17079/jkgn.2023.00010

2 JLo A= Cronbach’s a=.84%t}.

£ AT oataG P ST Marshall S{16]o] /%
5tal Cho [1717F S-Euet Ao A 74, Ba4st QAL 9§
MY o AR A AHE5U S Wol ARSI 2 e 9
AtAT FEY O B 14702 FA=l0] 9t B T M4 Likert
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Process | | Main content
Analysis of the handoff needs of nursing hospital nurses expert
focus interview
Analysis
—| Literature review |
Development of
stepwise SBAR Design |—| Steps and content design of the handoff protocol |

application handoff

protocol for long-

term care hospital
nurses

Development

L

Selection of handoff items and training methods through expert
advice

Preliminary study of nurses handoff |

Final handoff protocol |

Effect test of
stepwise SBAR
application handoff
protocol

Implementation

Stepwise SBAR application
Training and application of handoff protocol

Evaluation

— Communication self-efficacy

Quality of handoff
Communication clarity

Incident reporting
Safety Accident Nursing Error

Figure 1. Research process and procedure. SBAR=Situation, background, assessment, recommendation.
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Table 1. Training Content for Application of Handoff Protocol
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Procedure Content Teaching method Time (minute)
Introduction Training introduction and instructor introduction Lecture 10
Provision of handoff protocol information Lecture 20
Demonstrating the use of the handoff protocol Demonstration 10
Rest 10
Create a case-by-case handoff table Participatory learning and discussion 20
Finish Q&A 10
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Table 2. Needs Analysis

2 Q7] wjiol] B AAA tigt W-8-E Aot sl &
A, Aol Fxot #HE blood sugar test (BST), insuline, glycat-
ed hemoglobin (HbA1C) &S A4t AA|, Rojl 224
BRI BHE o FHSE ZAdsto] 74, HAE AU

HZ ALAA ZEEF I I4RAA DA = u[dA, SBARC]
U= FES AT ASUA AT, SEDA 9 I59 304
2 J/dstolrt. dudAol A= AR QIAF BAIE BT, Q152
A Hi3tE £A5 08 ARty & 23toto] 27 FEO R A5G
o} AIA AFDACNA 9 S= A HE, o]F, 4, Uol, dd
AR, Amd, A, F 34, B718Fsa5T A 97, A719%
AHA 2 o7, FD Al FFB7HIAL Al 7], BFANE 236t
127} FE0 & Aottt B= 49 571, BAE, A=, & ¥4
24X 5715, A ok BAE7 55 2 7L 8 WL 9
AF 37t 27, FAAFEHEAHMIini Mental State Examina-
tion) A13¥, Clinical Dementia Rating A3 ¥, o] ZolAt
ol &Y MHIA(F o HE, WE e, HENE, HEEE, 7]
B3, B8 ] 2 gio)), 94, 2558, Aolsd, Y AJH,
35 3H, Aot AHiE EFsto] 187] FEORE gt Ao ZFE]
= 52 E83F (D), X-ray (3D), electrocadiography,
laboratory (2], complete blood cell, C-reactive protein, liv-
er function test), video fluoroscopic swallowing study (&5}
ZAAD 8%, Ao, Levin tube (L-TUBE), < 4¥E7H7], 25
A, AR AHEA7], &5 &), WiHH, 4H, catheter), 414
Hod, 948 385, 88 € A ANLEA 2 27,
BST, insulin, HbAIC, 55 #5F 2 B7HES € A oFB), 5
8 A4 oFE 594 9 do not resuscitates Egs19] 197] I=
ol R consult @ 9¢ 27, 7|ehg 2{olo] 2719 gEOR
sttt SRYA 2 fEdl2 QA7) Q1A WEel tigk 7
AEoIV A3}, B ARo] Ql=A] ERIFY, RISAo|A| =115}
21 A3 o] T ol S IRty FEOoR FA5HATH(Ta-
ble 3).

Main meaning

Theme

Handoff recognition

- Work and responsibility are simultaneously transferred through information delivery

Characteristics of handoff

Handoff process

Handoff education & training

- Wrong handoff harm patient safety

- Basic items to be delivered at handoff

- Need to share patient care appropriate to individual patient condition
- Use of individual patient nursing work list

- Lack of standardization of handoff

- Time required to prepare for handoff

- Lack of communication techniques for handoff

- Case study handoff training

392

https://doi.org/10.17079/jkgn.2023.00010



Stepwise handoff protocol based on the SBAR for long-term care hospital nurses

Table 3. Stepwise Handoff Protocol Based on the SBAR

Stepwise SBAR Contents
Start step Greeting to make the beginning.
Sender: Eye contact, light greetings, a light greeting such as "How have you been?" etc.
Receiver: Eye contact, light greetings, a light greeting such as "How have you been?" etc.
Express encouragement and respect for the nurse's hard work in handoff.
Announcement of the commencement of the handoff.
Sender: "We are going to start handoff of day duty."
Identify how specific information the receiver wants from the sender.
Receiver: Identify how specific information the sender wants from the receiver.
Provide step S (situation) "l am going to handoff O's patient situation.”
Patient number
Name
Sex
Age
Admission date
Department
Diagnosis
Chief complain
Long-term care grade and Application status
Long-term care service application scheduled
Nutrition assessment at hospitalization (height:
B (background)  “Next, I'll handoff the background of patient.”
Reason for hospitalization
Past history
Phone number
Other hospital medical record
Self medication
Patient rating and evaluation
Assessment of pressure injury
Assessment of fall down
Allergy
Mini Mental State Examination: , Date:
Clinical Dementia Rating: , Date:
Day and night protection services (including past history): yes or no

Visiting home care, visiting nursing, a visiting bath care, long-term protection, purchase and rental of
welfare equipment

Mental
Motor
Verbal
Hearing
Respiration
Teeth
A (assessment) "l am going to finish the background transfer and handoff the patient's situation.”
Vital signs (most recent)
X-ray (most recent)
Electrocardiography (most recent)
Laboratory (most recent)
Cell blood count, C-reactive protein, liver function test
Video fluoroscopy swallowing study

Diet: ___
Levin tube: , Date: , Size:
Recent nutrition assessment: , Height: , Weight:

(Continued to the next page)
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Table 3. Continued

Stepwise SBAR Contents
Rehabilitation: ________ thermal electricity/sports complex
Output/ stool: , urine: ,catheter:___
Body protect:
Activities of daily living
Pressure injury & wound: Date: , Size:
Blood sugartest: _ ,Insuline: __ .
Glycated hemoglobin: Date: _
Pain assessment: , Site: , PRN:
Prescription drugs
Permission and do not resuscitation

R (recommendation) “Finally, | am going to finish the assessment transfer and handoff the patient's recommendation.”

Consultation and consignment care
et cetera

End step Check if the acceptor has additional questions or advanced or supplementary questions in the handoff.

Sender: Checked with the acceptor for additional questions, deepening or supplementary questions in the

handoff.

Receiver: Further or supplementary questions were asked about the details of the handoff.

Encourage the buyer to do his best and say goodbye.
Sender: “Good work today, and I'll end the transition.”
Receiver: Yes, thank you for your effort today.

PRN=Pro re nata; SBAR=Situation, background, assessment, recommendation.
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Table 4. Homogenetic of Demographic Variables Between Two Groups (N=46)

Variable Category Exp. (n=23) Cont. (n=23) Xort p-value

Sex Male 1(4.3) 2(8.7) 0.36 .990
Female 22 (95.7) 21(91.3)

Age (year) 40.43+8.74 40.26+9.89 0.06 .950

Communication self-efficacy 3.34+0.29 3.361£0.25 -0.18 .859

Communication clarity 3.49+0.39 3.49+0.28 0.17 .980

Handoff quality 3.40£0.23 3.36+0.28 0.40 .688

Values are presented as number (%) or meanzstandard deviation. Cont.=Control group; Exp.=Experimental group.

Table 5. Comparison of Handoff Quality, Communication Clarity, Communication Self-Efficacy of Nurses Between Exp. and Con. Group (N=46)

Variable Pretest Posttest Follow-up test Source F p-value
Communication self-efficacy
Exp. (n=23) 3.34+0.29 3.86+0.41 3.86+0.41 G 8.81 .005
Cont. (n=23) 3.36+0.25 3.40£0.24 3.41£0.22 T 11.43 <.001
G*T 9.67 <.001
Communication clarity
Exp. (n=23) 3.49+0.39 3.86+0.41 3.86+0.41 G 10.05 .003
Cont. (n=23) 3.49+0.28 3.49+0.24 3.48+0.22 T 5.74 .005
G*T 3.37 .039
Handoff quality
Exp. (n=23) 3.40+0.23 3.56+0.26 3.62+0.19 G 12.48 .001
Cont. (n=23) 3.36+0.28 3.40+0.24 3.41£0.22 T 7.03 .010
G*T 4.29 .042

Values are presented as meantstandard deviation. Cont.=Control group; Exp.=Experimental group; Follow-up test=8 weeks after program;
G=Group; Posttest=Immediately after experimental treatment; Pretest=Before program; T=Time.
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Characteristics and clinical outcomes of older patients with trauma
visiting the emergency department before and during the COVID-19
pandemic: A level 1 trauma center cohort study
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teristics, trauma-related characteristics, and clinical outcomes of older patients who visited the emer-
Corresponding author: gency department with trauma before the COVID-19 pandemic (March 2018 to February 2020) and
Jeongeun Yoon during the pandemic (March 2020 to February 2022) were compared and analyzed. Results: A total
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pital during the pandemic than before the COVID-19 pandemic. ‘Falls and contact injuries,” ‘inju-
ry-door time (after 24 hours),” ‘Injury Severity Score (very severe injury), and the proportion of ‘inju-
ry site (external), were high. The ratio of ‘emergency department results (admission to the ward, in-
tensive care unit)’ and ‘admission result (discharge)’ during the pandemic period was higher than be-
fore the pandemic. The survival time of subjects before the pandemic was longer than that of the
pandemic period, but there was no significant difference between the two groups. Conclusion:
Through this result, it was found that there were differences in the trauma-related characteristics and
clinical outcomes of geriatric trauma patients before and during the pandemic. In preparation for in-
fectious diseases that may occur in the future, it is necessary to prepare an effective geriatric trauma
management strategy.
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Older patients with trauma during the COVID-19
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Figure 1. Flow chart of study population selection.
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3 o B4, A= Z39] Zpol= chi-squared test, Fish-
er’s exact test, Mann-Whitney U-test2 mtetstict. Z214-19
Wed] Ago] wE =9l o4 gAte] P&£717H2 Kaplan-Meier
estimation AH8-8t%1, Log rank test2 Ao 7+ ZHo] 7 3]
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Ho
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2 ATe FEWstuE A AP AL-a Y39 54
(IRB No. 2022-07-030)& ¥ & A5tk ZE zAhgE A
tdAte] JHE BEol7] o] gAY o]Fo] ofd AlEIER
7155to] QI HI} e E 5 A] FEE sFrt.

A

o
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1. ZZL1-19 9 M0 H20| MGE Chexte] L £42
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20189 3¥+E 202249 29717 A WA =l o &
A= % 2,270g0]19 o, I 214-19 9] o] Aof -S-FAlof st
A 1,385%(61.0%), e 7|7l 8859(39.0%)°1%ict. =
214-19 Ao o] -3} o] o] gk 1l Q4 FRte] AF FUF
2 77t 77.0M 9k, F24-19 ey ojdRc I2u}-19 WY
717t B9 A 1L =4.60, p=.035), Fi(x’=15.45,
p<.001) H]-80] E3ktk(Table 1).
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SFANA =2 £ QA7) 24417t o] F 9] H]&(x*=32.45,
p<.00D)T % AP =571, p=.017)2] Hl&o] & EFHTa-
ble 2, Figure 2).

3. 321419 TH9] M H20f M2 Chexie] X|= Zafe| Xj0]
F21}-19 W9 ojAWt Z2u-19 W9 7|7 B SFA

Bolu FEAAR JPshe vlE(x*=35.40, p<.001)°]
€ D3l 80| EUTHX' =134.56, p<.001). &
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H
i
(i
o
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Table 1. Comparison of General Characteristics Before and During COVID-19 Pandemic (N=2,270)

Characteristic Category Prepandemic (n=1,385)  Pandemic (n=885) X[z p-value

Age (year) 77 (65~99) 77 (65~103) -1.40 161
65~74 527 (38.1) 370 (41.8) 3.42 181
75~84 616 (44.5) 376 (42.5)
>85 242 (17.5) 139 (15.7)

Sex Male 672 (48.5) 447 (50.5) 0.85 355!
Female 713 (51.5) 438 (49.5)

HTN Yes 681 (49.2) 476 (53.8) 4.60 .035
No 704 (50.8) 409 (46.2)

DM Yes 307 (22.2) 261 (29.5) 15.45 <.001
No 1,078 (77.8) 624 (70.5)

CCl 4 (2~8) 4(2~7) 0.60 .550

Values are presented as median (range) or n (%). The sum of the percentages does not equal 100% because of rounding. CCl=Charlson comor-

bidity index; DM=Diabetes mellitus; HTN=Hypertension.
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Table 2. Comparison of Trauma-Related Characteristics and Clinical Outcomes Before and During COVID-19 Pandemic (N=2,270)

Characteristic Category Prepandemic (n=1,385)  Pandemic (n=885) X[z p-value
Conscious state Alert 1,117 (80.6) 706 (79.8) 2.16 540
Verbal response 99 (7.1) 55 (6.2)
Painful response 77 (5.6) 58 (6.5)
Unresponse 92 (6.6) 66 (7.5)
Glasgow Coma Scale Mild (13~15) 1,169 (84.4) 717 (81.0) 5.90 052
Moderate (9~12) 66 (4.8) 42 (4.7)
Severe (3~8) 150 (10.8) 126 (14.2)
Mechanism of injury Accident 493 (35.6) 253 (28.6) 34.23 <.001
Fall 782 (56.5) 543 (61.4)
Penetrating wounds 21(1.5) 15(1.7)
Burn 15 (1.1) 2(0.2)
Contact injury 42 (3.0) 50 (5.6)
Machine injury 12 (0.9) 6(0.7)
Unknown 20 (1.4) 16 (1.8)
Injury to door time (hour) <24 1,227 (88.6) 707 (70.9) 32.45 <.001
>24 158 (11.4) 178 (20.1)
Injury Severity Score Minor (1~8) 376 (27.1) 185 (20.9) 11.94 .008
Moderate (9~15) 667 (48.2) 454 (51.3)
Severe (16~24) 182 (13.1) 125 (14.1)
Very severe (>25) 160 (11.6) 121 (13.7)
KTAS 1 (resuscitation) 82 (5.9) 48 (5.4) 688"
2 (emergency) 131 (9.5) 79 (8.9)
3 (urgency) 759 (54.8) 469 (53.0)
4 (less urgency) 411 (29.7) 287 (32.4)
5 (nonurgency) 2(0.1) 2(0.2)
ED result Admission in GW 717 (51.8) 490 (55.4) 35.40 <.001
Admission in ICU 286 (20.6) 218 (24.6)
Operation 206 (14.9) 123 (13.9)
Transfer 137 (9.9) 31(3.5)
Expire in ED 39 (2.9) 23 (2.6)
Admission result* Discharge 566 (47.7) 578 (72.7) 134.56 <.001
Transfer 520 (43.8) 155 (19.5)
Expire 101 (8.5) 62 (7.8)

Values are presented as n (%). The sum of the percentages does not equal 100% because of rounding. *Prepandemic (n=1,187), pandemic (n=795);
*Fisher's exact test; ED=Emergency department; GW=General ward; ICU=Intensive care unit; KTAS=Korean Triage and Acuity Scale.

A3 AR 21419 ﬁ]h;—“u] oMo 1,187
2 85.6%1A 89.8%% F751A

£ 7959 % Fastgoy 4

tH(Table 2).
B AT A e &
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A AR F Aol WA L AN W, AT 92
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[CI1=120.42~170.21)°]31 32,
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(Figure 3).
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Figure 2. Comparison of injury site before and during COVID-19 pandemic.
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Figure 3. Kaplan-Meier survival curve comparing mortality by before
and during COVID-19 pandemic.
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ticipants was significantly correlated with social support (r=-.16, p<.001) and mental health (r=.30,
p<.001). Social support showed partial mediating effects in the relationship between COVID-19 stress
and mental health (Z=-3.43, p<.001). Conclusion: These findings indicated that mental health pro-
grams could improve community social support resources for older adults in vulnerable groups after
the COVID-19 pandemic. In the nursing practice, community nurses suggest the development of
programs that can be operated in the community by proposing governmental policies for the mental
health management of vulnerable older adults in the blind spot.
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2. tH¥XIe] =L 9 AEY A, AlglH X|X| & HAAY He

e 229 2EHAE Het 57.70+110.43H0 2, 519
89S By ZFol digh Fafgo] B 20.50+4.35%], A5 A
=72 QI3 oa]go] W 16.94+4.75%, Elo] tigt B}
19.94+3.768 02 yepdrt. 37 5191891 5 Zdol s Fae
23 B2 54 uho] 4.11+0.868 08 74 &3koH ALE1E A
Z]F7]2 QI8 ool 3.42+£0.967 02 71 Wit AH3|H A
A= P 48.50+18.38F 02 5192918 BH EQIO] A7} I
F 16.89£6.364, 715 AR 7t B 17.37+7.38%, AT A A7}
Bt 14.65+6.548 02 Uelstth 37 519189 F 71 XA &3
Hao] 74 Thdol 4.36+1.84H 02 7P &okoH, 2T X7}
3.66£1.644 02 74 Wit HAATL B 26.21+7.0982
2, 319990 B A3lE 97]50] B+ 10.95£3.28%, & 4
EQto] B4 1517154602 Yelsitt 271 5191831 F A3
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Table 1. General Characteristics of Subjects (N=179)

Characteristic Category n (%) or M£SD
Gender Man 21(11.7)
Woman 158 (88.3)
Age (year) 65~74 22 (12.3)
75~84 106 (59.2)
>85 51 (28.5)
80.81£5.9
Marital status Married 22 (12.3)
Single 8 (4.5)
Divorce 17 (9.5)
Bereavement 132 (73.7)
Education level None 87 (48.6)
Elementary school 51 (28.5)
Middle school 20 (11.2)
>High school 21 (11.7)
Monthly income <50 119 (66.5)
(unit: 10,000 won) 50~99 46 (25.7)
>100 14 (7.8)
Residence type Alone 156 (87.2)
With family 23 (12.8)
Drinking No 174 (97.2)
Yes 5(2.8)
Smoking No 174 (97.2)
Yes 5(2.8)
Exercise No 41 (22.9)
Yes 138 (77.1)
Subjective health status Very unhealthy 38(21.2)
Unhealthy 68 (38.0)
Moderate 58 (32.4)
Healthy 15 (8.4)
Number of family meeting None 50 (27.9)
(per year) 1~4 77 (43.0)
>5 52 (29.1)
Number of friend meeting None 104 (58.1)
(per year) 1~4 29 (16.2)
>5 46 (25.7)

M=Mean; SD=Standard deviation.

715 2 Htol 44 Aol 2.19+0.65%, & 2 £l
2.18%

0.78% <o 2 Yehgri(Table 2).

3. CHAdXte] YHrd S0 ME Z=LH9 AEYA, ALglH X|
X 3 gl 10|

Ao dutd E4o] mE F2UH9 AEHAE AEH
(F=4.14, p=.007), 2&5+ZF=8.70, p<.001), @5A(F=3.65,
p=.028), =2 A (F=4.37, p=.002), J7F = 3¢
(F=8.27, p<.001)°lA Rt o] 7} YAt AFF A7 Afo]] w}
2 AN V&, O|F, ‘ApEo] W& B, deolA=

'509E~994F 'o] "100%F ¥ oY Hot, F8A AP EE - o
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Table 2. Degree of the Meaning in COVID-19 Stress, Social Support, and Mental Health (N=179)

Variable Total, M+SD Min~Max Item, M+SD Min~Max
COVID-19 stress 57.70+10.43 23.00~75.00 3.85+0.70 1.53~5.00
Fear of infection 20.50+4.35 6.00~25.00 4.11£0.86 1.20~5.00
Difficulty caused by social distancing 16.94+4.75 5.00~25.00 3.42+0.96 1.00~5.00
Anger towards others 19.94+3.76 5.00~25.00 4.01£0.76 1.00~5.00
Social support 48.50+18.38 14.00~84.00 4.04+1.53 1.17~7.00
Significant other 16.8916.36 4.00~28.00 4.19+1.60 1.00~7.00
Family 17.37+7.38 4.00~28.00 4.36+1.84 1.00~7.00
Friend 14.65+6.54 4.00~28.00 3.6611.64 1.00~7.00
Mental health 26.21+7.09 12.00~43.00 2.38+0.64 1.09~3.91
Social dysfunction 10.95+3.28 5.00~19.00 2.19+0.65 1.00~3.80
Depression and anxiety 15.17£5.46 7.00~27.00 2.18+0.78 1.00~3.86

COVID-19=Coronavirus disease 19; M=Mean; Max, Maximum; Min=Minimum; SD=Standard deviation.

ol BEHM, AT 2 3l s ol 19l 1~43'9}
‘149] 53] o|AF ®r} 1} 9 AEH A H47} =4 Yehgeh A
313 AR & AEYH(F=3.56, p=.016), X§5F(F=3.01,
p=.032), 82 A= (F=3.00, p=.020), 7} 2 35
(F=11.19, p<.001), A7 2] 314~(F=14.38, p<.001)°1A -2
g 2ol 7k ATt AR A Ak, A& A 7IE, AR o] ‘o]
T Hd, 384 APdE BE ol we U E, 71E 2Y) 3
491 A 2] 35 "19o] 1~43], ‘1499 53] o}AF o] “Ad ¢l
= 5ok ASA AR AS7E w9 RG-S $8E 137373
(F=12.54, p<.001), F7 2} 31~(F=18.01, p<.001)°1A £<]
T Aol AT A A A, FHA E7E TS U ol
HE I FFH, AT 2 Sl A ol 1d) 1~4
3], ‘180 53] o) ®t 4177 447 ERkeH(Table 3).

4. HEXIe] F2LH9 AEYA, A2l XIX|, LB ¥
A

=9 A (r=-.44, p<.00)Z YePgTH(Table 4).

5. XIS Z2LH19 AEAQL HUAZUA At2lH X|X|2|
OH7H =t

MARIE Ao A SEHS9 A7)V} 5]l ke o
%3S AESIAT A7) B Durbin-Waston 4=
1.88~1.942 20] A 5}a] 7)Ao Qi EHW4E 7k o
%3414 Variance Inflation Factor X4 1.00~1.032.2 10X
o} Zo} tpEg A4 9 EAE ¢19itt. Kolmogorov-Smirnove
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3 Zzte] A4 A% 23 D=.072 p>.0502 veh} HF
4 7H& WESte] SARAS AAlsH o Aottt B
FRU9 2EFH AL FAAZF TS TA A AR A AR 9 vz &
= A%3] 91519 Baron} Kenny?| 3274 A%S Al3¥sHAch
[171. &A1 F-9lgt Zol7} g ¥4 38 477389 2+ 29
B4 EAMSE ARSI 1949 SARAA Ehusel
FRU}9 AEHAE 7RSI AFEA 2| Ao |93 G |
A= Aoz UeRthB=-.16, p<.001). 25H4 B|ARY A7} =
HHSPA 29 2EH A= FEHSFA FAA7 e 7203 9%
& uAE Ao YedthB=.30, p<.001). 327 th53|AEA]
oA =S AFE A R A7t &4 AT v]A= FF
< ASs] A8l Z2U19 AEH AL AS|E X|AE &30
2 o, BAAGE ZEHUFE ol IARAS AXT Fi, 3=
1H19 2AEAP = 24, p<.001)2 AH12 AA(B=-.40, p<.001)7H
AA7 -9l FFE vAE AoE YEth o) 3TA oA
ABIE AR E diRSR Pe o F2U19 AEH A FAA7
of ol Aoz yelst ot v|gEst S| AASFTE 21904 (1622
Hasto] AEA A2 7F & wiAfste o' UEgT oF ¥
7t AAARE A= JxE 23.8%2 UEeRdTh A8l 2]2]9]
AR} F7]0 gt 593 HE-S 50 Sobel tests HAIS 2
3} A 29 AEHACL FA1Z7E9 BA A ARA A 7F 79
g B Sl Ao R SRIEUTHZ =-3.43, p<.001) (Table
5, Figure 1).

=9)

2 Qe BEEEANA o]f 1xQlo] IR AE A A
AA% k0] BAS T, A8 AR AAEAE Selsh
A Sh9ith EF WEERAHA o8 welo] AANARS SAs:
o ZRUH9 AEH A HEo] A5H AXE 1T 145 A

=
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Table 3. Differences of COVID-19 Stress, Social Support, and Mental Health According to General Characteristics of Participants (N=179)

COVID-19 stress

Social support

Mental health

Characteristic Category V£SD tF (o) V£SD tF (o) V£SD tF ()
Gender Man 3.30+0.78 2.38(.125) 3.98+1.68 0.89 (.348) 2.29+0.72 -1.43 (.155)
Woman 3.92+0.65 4.05+2.41 2.41+0.63
Age (year) 65~74 3.84+0.67 0.13 (.881) 3.94+1.67 0.06 (.942) 2.33+0.71 1.91 (151)
75~84 3.87+£0.72 4.07£1.52 2.32+£0.67
>85 3.81+0.68 4.03+1.52 2.53+£0.55
Marital status Married® 3.92+0.47 4.14 (.007) 4.43+1.41 3.56 (.016) 2.43+0.73 0.39(.761)
Single" 3.04+0.55 a,c,d>b 4.29+1.43 a,d>c 2.20+0.81
Divorce® 3.99+0.74 2.97+1.44 2.49+0.74
Bereavement’  3.8620.70 4.1041.52 2.3740.61
Education level None® 3.94+0.68 8.70 (<.001) 3.8311.47 3.01(.032) 2.49+0.61 1.66 (.178)
Elementary school”  4.010.47 a,b>d 4.39+1.46 2.25+0.63
Middle school 3.63+0.61 3.5441.63 2.39+0.64
>High school® 3.23£0.91 4.56+1.63 2.29+0.78
Monthly income <50° 3.93+0.65 3.65 (.028) 3.93+1.52 0.93 (.396) 2.44+0.65 1.30 (.276)
(unit: 10,000 won)  50~99° 3.61+0.65 c<b 4.2441.55 2.27+0.63
>100¢ 3.90+1.01 4.32141.62 2.29+0.66
Residence type Alone 3.86+0.71 0.97 (.334) 400+1.58  -0.76 (.438) 2.39+0.65 0.68 (.497)
With family 3.71£0.60 4.27+1.22 2.29+0.59
Drinking No 3.84+0.67 -0.11 (.916) 3.99+1.55 -1.30 (.197) 2.41+£0.65 1.23 (.221)
Yes 3.86+0.85 4.43+1.32 2.29+0.55
Smoking No 3.82+0.67 1.74 (.086) 4.3411.34 0.23 (.815) 2.38+0.65 0.32 (.177)
Yes 3.85+0.71 3.94+1.58 2.29+0.38
Exercise No 3.82+0.67 -0.29 (.774) 4.34+1.34 1.47 (.144) 2.46+0.54 0.88(.382)
Yes 3,85+0.71 3.94+1.58 2.36+0.67
Subjective health Very unhealthy’  4.17+0.69 4.37 (.002) 3.49+1.44 3.00 (.020) 2.81+0.70 12.54 (<.001)
status Unhealthy® 3.80+0.64 a>c 3.89+1.39 a<c 2.51+0.53 a>c, d
Moderate® 3.63+0.72 4.51+1.65 2.03+0.53
Healthyd 4.08+0.53 4.31+1.56 2.08£0.57
Number of family None® 3.85+0.69 0.10 (.904) 3.2311.47 11.19 (<.001) 2.51£0.53 1.47 (.233)
meeting (per year) 1~4° 3.87+0.70 4.27+1.38 a<b,c 2.32+0.73
>5° 3.81£0.70 4.4911.53 2.36x£0.60
Number of friend meet- None® 4.01+£0.64 8.27 (<.001) 3.5611.46 14.38 (<.001) 2.61£0.62 18.01 (<.001)
ing (per year) 1~4° 3.50+£0.68 a>b,c 4.75%1.07 a<b,c 2.05+0.58 a>b,c
>5° 3.69+0.72 4.69+1.55 2.09+0.53

COVID-19=Coronavirus disease 19; M=Mean; SD=Standard deviation.

Table 4. Correlations Among COVID-19 Stress, Social Support, and Mental Health (N=179)

Variable

COVID-19 stress, r (p)

Social support, r (p)

Mental health, r (p)

COVID-19 stress
Social support
Mental health

1

-.16 (<.001)
.30 (<.001)

1
-.44 (<.001)

COVID-19=Coronavirus disease 19.

o

re 93 e

it
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Table 5. Mediating Effects of Social Support on the Relationship Between COVID-19 Stress and Mental Health (N=179)

Step Path B B t (p) Adj R? F(p)
1 COVID-19 stress—Social support -29 -16 -2.18 (<.001) 021 4.77 (.030)
2 COVID-19 stress—~Mental health 21 .30 4.24 (<.001) .087 17.96 (<.001)
3 COVID-19 stress, social support—Mental health

1) COVID-19 stress—~Mental health .16 24 3.60 (<.001) .087

2) Social support—Mental health -15 -40  -6.01 (<.001) .238 28.85 (<.001)

Sobel test: Z=-3.43, p<.001

Adjusted for subjective health status and number of friend meeting (year). COVID-19=Coronavirus disease 19.

| Social support

p=-16
(p<.001)

COVID-19 stress

]

After mediating social support f=.30 (p<.001)

Mental health |

Figure 1. Mediating effect of social support in the relationship be-
tween Coronavirus disease 19 (COVID-19) stress and mental health.
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Purpose: The purpose of this study was to identify the factors related to depression in the primary
caregivers of older adults with dementia at home during the COVID-19 pandemic era. Methods: The
participants were 114 primary caregivers of older adults with dementia living in the community. Data
were collected from August 2020 to October 2020 using questionnaires on activities of daily living,
behavioral and psychological symptoms of dementia in older adults with dementia, and social partic-
ipation, mindfulness, and depression in primary caregivers. Data were analyzed using descriptive
statistics, independent t-test, one-way ANOVA, Pearson’s correlation coefficient, and hierarchical
multiple regression. Results: The average age of the subjects was 64.64%13.94 years, women account-
ed for 54.4%, and the average caregiving duration was 4.55%2.73 years. After controlling for the fac-
tors of the older adults with dementia and primary caregivers, the strongest factor of depression was
mindfulness. Total explanatory power was 55% by adding 18.0% explanatory power of mindfulness.
The related factors of depression were mindfulness (p=-.46, p<.001), social participation (f=-.28,
p<.001), monthly income (B=-.23, p=.009), and behavioral and psychological symptoms of dementia
(B=-20, p=.018). Conclusion: During the COVID-19 pandemic, the importance of mindfulness was
confirmed in the depression of primary caregivers of older adults with dementia at home. Therefore,
it is necessary to provide interventions to improve the changeable level of mindfulness from the early
stage of dementia diagnosis to prevent depression in primary caregivers.

Keywords: Caregivers; Dementia; Depression; Mindfulness; Social participation
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Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Seoul National University Hospital
(IRB No. H-2001-152-1098). Informed consent was obtained
from the participants.
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Depression in family caregivers of older adults with dementia
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Depression in family caregivers of older adults with dementia

Table 1. Differences in Social Participation, Mindfulness, and Depression According to General Characteristics and Care-Related Characteristics of
Care Receiver and Caregiver (N=114)

Social participation Mindfulness Depression

1sti 0
Characteristic Category  n(0MESD ) ch 4 /F (o) Scheffe ~ M£SD  t/F (o) Scheffe ~ M#SD  t/F (p) Scheffe

Care receiver

Gender Man 33(28.9) 3.11t047 170(091)  3.30+0.59 -1.37(172) 171249.21  0.80 (422)
Woman 81(71.1)  2.92+0.57 3.48+0.62 15.35+11.18
Age (year) <69° 7 (6.) 3.341041 2.01(138)  4.04+0.67 397 (021)be<a 714477  2.94(057)
70~79° 51 (447)  2.99+0.47 3.36+0.62 15.53+10.49
280° 56 (49.1)  2.91+0.61 3.41+0.57 17.25+10.88
M+SD 79.70+6.31
Education level  None® 26(22.8) 2.70+0.62 6.41 (002) a<c 3.44+0.64 0.56(568)  18.08+9.92  0.83 (437)
Elementary school” 7(32.5) 2.92+0.50 3.50+0.58 14.59410.87
>Middle school® 51 (44.7)  3.15+0.49 3.36+0.63 15.65+10.85
Disease duration <3 33(28.9) 2.83+0.59 1.65(196)  3.33+0.64 0.63(533)  19.06+11.82  2.28 (107)
(year) 3~6 6(40.4) 3.03+0.55 3.49+0.68 15.09+10.15
>6 35(30.7)  3.03+0.49 3.44+0.49 13.8649.67
M+SD 5.09+2.98
Type of dementia Alzheimer's 93 (81.6)  3.04+0.47 5.38 (006) b<a 3.43+0.61 0.53(.587) 15.52+10.47  0.26 (.768)
dementia®
Vascular 15(13.1)  2.56+0.76 3.51+0.65 17.52+13.20
dementia®
Others 6(5.3)  2.91+0.64 3.2010.60 17.00+6.32
Caregiver
Gender Man 2(45.6) 2.87+0.64 -1.83(070) 3.56+0.65 2.09 (038)  14.13+12.24 -1.59 (113)
Woman 62 (54.4) 3.06+0.45 3.32+0.57 17.31+8.94
Age (year) <59 49 (43.0) 2.96+0.52 0.86(869)  3.47+0.62 0.32(724)  15.49+10.54 1.83(.165)
60~69 7(149)  2.92+0.56 3.34+0.53 20.29+13.28
>70 48 (42.1)  3.00+0.58 3.41+0.64 14.67+9.49
M+SD 64.64+13.94
Education level ~ <Middle school® 29 (25.4) 2.76+0.69 4.11 (021) a<c  3.36+0.63  0.75 (471) 18.10£10.62  1.96 (144)
High school® 35(30.7) 2.93+0.52 3.36+0.58 17.11£11.14
>Junior college 50 (43.9)  3.13+0.42 3.51+0.63 13.68+10.07
graduate®
Occupation Yes 54 (47.4) 3.04+046 1.30(195)  3.46+0.62 0.55(580)  14.48+8.25  -1.31(191)
No 60 (52.6)  2.91+0.61 3.40+0.61 17.10+12.34
Monthly income  <99° 26 (22.8)  2.70+0.76 5.09 (004) a<d  3.47+0.74  2.03 (114) 19.65+11.68 5.96 (001) db<ac
(10,000 won)  100~199" 27 (23.7)  2.92+0.47 3.5240.51 12.7447.78
200~299° 22 (19.3)  2.94+0.44 3.14+0.69 21.41+11.88
>300" 39(34.2) 3.21+0.38 3.5010.51 12.3648.96
Chronic disease  Yes 81(711) 2914059 -1.79(075)  3.34+0.61 -2.31(022) 17.47£10.94  2.59 (.011)
(duplicate response) No 33(28.9  3.12+0.39 3.63+0.58 11.91+8.82
M+SD 1.31£1.16
Relationship Spouse 54 (474) 3.03+0.55 067 (570)  3.37+0.64 1.58(197)  16.20+11.42  0.58 (.624)
Daughter 26(22.8) 3.00+0.44 3.34+0.64 16.00+8.91
Son 19(16.7)  2.87+0.59 3.70+0.49 13.16410.07
Other 15(13.2)  2.84+0.67 3.4440.53 17.80+11.54
Caregiving <3 38(33.3) 2.79+0.58 3.79 (026) a<b  3.35+0.64  0.56 (.571) 17.97£11.59 113 (.324)
duration (year) 3~6° 52 (45.6)  3.11%0.51 3.45+0.64 14.67£10.18
>6° 24(211)  2.96+0.51 3.51+0.51 15.08+9.95
M+SD 4.55+2.73
Caregiving hours <10 29 (254) 2.88+0.41 1.40(249) 3.53+0.59 0.75(474)  15.62+6.97  0.02 (.985)
(/day)
11~20 39 (34.2) 2.91+0.64 3.34+0.52 15.92+11.31
>21 46 (40.4) 3.08+0.53 3.4410.70 15.96+12.08
M+SD 17.01+6.67
Home benefit Yes 36(31.6) 267+0.64 3.73(<.001) 3.50+0.68 -0.90(368)  17.81+9.09  -1.33 (.106)
Service No

The sum of the percentages does not equal 100% because of rounding. M=Mean; SD=Standard deviation.
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Table 2. Scores of ADL, BPSD of Care Receiver and Social Participation, Mindfulness, and Depression of Caregiver (N=114)

Variable Category Number of item Item score [ofallscore
M£SD M£SD Actual range Possible range
Care receiver ADL 10 1.30+0.61 13.02+6.08 0~20 0~20
BPSD 12 3.88+£2.96 46.54+35.57 0~147 0~180
Caregiver Social participation 21 2.97+0.55 62.40+11.58 23~86 21~105
Mindfulness 20 3.431£0.62 68.54+12.36 37~100 20~100
Depression® 20 0.79+0.53 15.86+10.64 1~57 0~60

*No depression=total score: 0~15, n (%): 61 (53.5); Possible depression=total score: 16~24, n (%): 32 (28.1); Definitive depression=total score:
>25, n (%): 21 (18.4); ADL=Activities of Daily Living; BPSD=Behavioral Psychological Symptoms of Dementia; M=Mean; SD=Standard deviation.

Table 3. Correlation Among the Research Variables (N=114)

Variable A B ¢ D E
r(p)* r(p)* r (p)* r(p)* r(p)*

A. Care receiver ADL 1

B. Care receiver BPSD -.53 (<.001) 1

C. Caregiver social participation .26 (.006) .04 (.660) 1

D. Caregiver mindfulness 14 (134) -.27 (.003) 11 (.232) 1

E. Caregiver depression -.31 (<.001) .35 (<.001) -.39 (<.001) -.59 (<.001) 1

*Pearson'’s correlation coefficient; ADL=Activities of Daily Living; BPSD=Behavioral Psychological Symptoms of Dementia.

Table 4. Factors Related to Depression in Primary Caregiver (N=114)

) Model 1 Model 2
Variable Category B SE B t p-value B SE B t p-value
Care receiver ADL -0.04 0.17 -02 -021 .835 -0.08 0.15 -05 -0.55 .582
Care receiver BPSD 0.10 0.03 .32 3.35 .001 0.06 0.03 .20 2.39 .018
Caregiver monthly income* <99 (ref.)
(10,000 won) 100~199 -5.64 247 -23 -2.28 .025 -5.64 2.10 -23  -2.68 .009
200~299 1.42 2.66 .05 0.53 .595 -1.02 2.29 -.04 -0.44 .659
>300 =341 2.43 -15 -1.40 163 -4.29 2.07 -19 -2.07 .041
Caregiver chronic disease’ -3.33 1.90 -14 -1.75 .083 -1.04 1.66 -04 -063 532
Caregiver social participation -0.31 0.08 -33 -3.81  <.001 -0.25 0.07 -28  -3.67 <.001
Caregiver mindfulness -0.39 0.06 -46 -645 <001
F(p) 8.78 (<.001) 15.82 (<.001)
R’ .37 55
R’ 18
Adjusted R* 33 51

*Dummy variable (monthly income: <99=0; 100~199, 200~299, >300=1); ‘Dummy variable (chronic disease: yes=0; no=1); ADL=Activities of
Daily Living; BPSD=Behavioral Psychological Symptoms of Dementia; ref.=Reference; SE=Standard error.
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Comparison of resource utilization by physical function, cognitive
function, and behavioral symptoms of residents in long-term care
facilities: A cross-sectional study
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physical function score 32 or above, cognitive function score under 3, and no behavioral symptom.
Total resource utilization increased along with the score of physical function. When the score of
physical function is within the same range, total resource utilization increased along with the score of
cognitive function. But, in the group with physical function score of 32 or above, there was a inverse
relationship of total resource utilization to cognitive function. Conclusion: This study confirmed
that the residents’ resource utilization correlates with their physical and cognitive functions. It is nec-
essary to ensure ways to provide appropriate LTC services in accordance with their functions.

Keywords: Functional status; Long-term care; Resource allocation
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Table 1. General Characteristics of Facilities and Residents

Variable Subheading Category Value
Facility (N=32) Management area by NHIS Seoul (Gangwon) 6(18.9)
Gyeonggi-do 6(18.9)
Busan 5(15.6)
Daegu 5(15.6)
Gwangju 5(15.6)
Daejeon 5(15.6)
Number of beds <30 5(15.6)
30~69 5(15.6)
70~99 8 (25.0)
>100 14 (43.8)
Type of business Corporation 17 (53.1)
Privately owned 6(18.8)
Local government 9 (28.1)
Workers (N=1,734) Care worker 1,407 (81.1)
Nurse 102 (5.9)
Nurse's aides 78 (4.5)
Physical therapist (occupational therapist) 52 (3.0)
Social worker 95 (5.5)
Staffing level Care worker 2.38+0.23
Nurse or nurse's aides 21.90+5.96
Experienced workers (more than 3 years) Care worker (n=1,407) 998 (70.9)
Nurse (n=102) 60 (58.8)
Number of bathing per week 1.47£0.80
Contracted laundry (yes) 6(18.8)
Residents (N=3,295) Number of beds <30 84 (2.5)
30~69 258 (7.8)
70~99 690 (20.9)
2100 2,263 (68.7)
Long-term care grade Grade 1 756 (22.9)
Grade 2 737 (22.4)
Grade 3 1,122 (34.1)
Grade 4 384 (11.7)
Grade 5 164 (5.0)
Cognitive assistant 74 (2.2)
Non-grade A 39 (1.2)
Non-grade B 12 (0.4)
Non-grade C 7(0.2)
Disease Stroke 1,129 (34.3)
Parkinson's disease 337 (10.2)
Dementia 2,780 (84.4)
Depression 186 (5.6)
Insomnia 67 (2.0)
Hypertension 1,943 (59.0)
Diabetes mellitus 735 (23.3)

Values are presented as n (%) or meantstandard deviation. The sum of the percentages does not equal 100% because of rounding. NHIS=Na-

tional Health Insurancy System.
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Table 3. The Effect of Activities of Daily Living, Cognitive Function, Behavioral Symptoms on Volumes of Resources Utilization by Three-Way ANO-

VA
Variable Mean F p>F
Activity of Daily Living score 203,735.97 185.0 <.001
Cognitive function score 2,821.92 2.6 .077
Behavioral symptoms score 3,637.83 33 .069
Activity of Daily Living scorexCognitive function score 2,409.66 2.2 .041
Cognitive function scorexBehavioral symptoms 968.94 0.9 415
Behavioral symptomsxActivity of Daily Living score 1,979.26 1.8 146
Cognitive function scorexbehavioral symptomsxActivity of Daily Living score 326.35 0.3 .939
Cognitive function score
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Figure 1. Difference of volumes of resources utilization by Activities of Daily Living score and cognitive function score.
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Table 4. The Interactive Effects of Cognitive Function and Activities of
Daily Living on Volumes of Resources Utilization

Activity of Daily Total resource

Cognitive function score

Living score utilization (LS means)

<3 <18 59.91
218, <25 78.63

>25, <32 90.39

>32 122.11

>3, <5 <18 64.78
>18, <25 89.60

>25, <32 96.96

232 117.76

>5 <18 66.22
>18, <25 93.04

225, <32 99.31

>32 112.98

LS=Least squares.
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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
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“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).

Xviii

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 two 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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