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Editorial

A paper conveys a story based on a consistent storyline

Naohiro Hohashi, PhD, RN, PHN, FAAN1, 2

1Editor-in-Chief, Journal of International Nursing Research, and 2Graduate School of Health Sciences, Kobe Univer-
sity, Kobe, Japan

　The quality of research is largely determined by the research implementation plan, that is, the basic concept and design of the 
research. It begins with settling on a research question to solve a problem, expanding on the theory, and generating evidence that 
will be useful in nursing practice. Because research cannot be conducted alone, it is particularly important to have colleagues 
with skills at managing research, in an environment that will assist you in developing your research skills.
　When preparing to write a paper, first consider the development of the argument, consistency, and its overall structure. In many 
cases, the title and abstract will be the only portions disseminated, so they will need to convey sufficient information. The title 
should clearly indicate the content, and the abstract should summarize the paper as a whole. Keywords should avoid terms that 
are overly general. Also note that “affiliation” refers to the institution where the research was conducted, not the authors’ affili-
ations at the time the manuscript is submitted.
　The standardized structure for papers is the so-called IMRAD (Introduction, Methods, Results And Discussion) format. The 
Introduction is the section that writes “What was researched?” “Why was it researched?” It clearly explains the originality and 
novelty, and objectives of the research, cites related research, and briefly describes what is known and what is not known. The 
Methods section covers “What did you do specifically?” and “Why can you trust your results?” and describes in detail what 
research you undertook to ensure reproducibility. The Results section is where you write “What did you find out?” describing 
what you discovered and demonstrate the results that correspond to the research objectives. The Discussion section is where you 
write “What do the results signify?” “What can you do with this?” explaining how the research contributes to the advancement 
of scientific knowledge while noting possible applications to nursing practice while acknowledging the limitations of the 
research. Note that what you wrote in the Introduction and Results should not be repeated in the Discussion section. Finally, the 
Conclusion is where you indicate “What was learned from conducting the research?” and provide answers to the questions based 
on what you verified and examined in the research. The Conclusion is not a summary of the paper, so its content should avoid 
overlap with the Abstract.
　By applying the IMRAD format you are able to spell out the process of scientific discovery in an orderly manner, effectively 
communicate your thoughts to the reader, and improve the reader’s understanding. During the peer review, the Abstract, Intro-
duction, and Conclusion are particularly important for helping reviewers understand the value of your paper. Structure your paper 
to clarify what was the problem, what actions you undertook, and what impactful results you obtained, composing a story that 
unfolds chronologically. A successful paper will be a story with a consistent storyline that will be easy for readers to understand 
and be interesting.
　Because the general content of the research can often be grasped just by viewing the figures and tables, it is also important to 
create convincing figures and tables. Then, thoroughly review and revise your paper before submitting it. Editorial boards and 
peer reviewers of top journals are perennially busy. Therefore, write the Abstract, Introduction, and Conclusion so that it is easy 
for readers to understand the findings. The journey from conducting research, composing a paper, and submitting it for publica-
tion is a long one, but winning acceptance after going through rejections and revisions promises a sense of exhilaration and 
genuine feeling of accomplishment.
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Review Article

Older Chinese people’s experiences of relocation to long-term care

facilities: A literature review of qualitative studies

Li Yao, PhD, RN , and Harue Masaki, PhD, RN, PHN

Graduate School of Nursing, Chiba University, Chiba, Japan

Abstract

An aging population in China has made long-term care a prominent issue. Long-term facilities are accommodating

an increasing number of older people. However, relocating to such facilities can be a stressful experience and

may affect the quality of life there. Thus, this review study aimed to comprehensively determine the relocation ex-

periences and perspectives from pre- to post-institutionalization in long-term care facilities. Six databases were ex-

amined to find pertinent research published between 2000 and 2022. The search terms were “Chinese,” “aged,”

“long-term care facility,” and “experience” for qualitative research published in English and Chinese. Meta-

ethnography was applied to synthesize results from the included studies. Of the initial 2,114 studies retrieved, 25

studies were included. Seven core categories were identified as relocation experiences and perspectives: (i)

decision-making and preparation for relocation, (ii) physical and psychological burden, (iii) attitude change toward

relocation, (iv) self-efforts for adaptation, (v) care needs during admission, (vi) daily life becomes affluent through

participation, and (vii) concerns about the future. This review study provided insights into the characteristics of

subjective condition changes of relocation experiences among older Chinese people from pre- to post-

institutionalization. Our results indicate that relocation support should start before admission and be smoothly de-

livered during the whole relocation period because of the transition concerns and subjective conditions that are

connected and interrelated.

Keywords

aged, Chinese, experience, relocation, review

JINR 2024, 3(2), e2022-0038

Introduction

Along with the global aging population, older Chinese peo-

ple aged 60 years or above are increasing rapidly (National

Bureau of Statistics of China, 2021). Furthermore, the num-

ber of disabled older people is predicted to rise substantially

faster than the overall older population (Zeng et al., 2015);

they are estimated to have experienced 7.44 years of living

with a disability in 2030, which will increase to 11.45 years

in 2050 (Luo et al., 2021). With the rising need for long-

term care, the challenge of the aging population has become

a prominent issue in China. Furthermore, family structures

have changed due to the one-child policy and socioeconomic

development, and the average number of family members

decreased from 3.10 in 2010 to 2.62 in 2020 (National Bu-

reau of Statistics of China, 2021). These modifications di-

rectly impacted conventional family support (Cheung &

Kwan, 2009; Lu et al., 2021; Qian et al., 2018).

In mainland China, as well as in Hong Kong, Macao, and

Taiwan society, filial piety is an important social value that

includes respecting and taking care of the old parents at

home, and this affects older people’s care preferences and
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decision-making regarding relocation (Lu et al., 2021).

However, the perceptions about filial piety and care prefer-

ences shifted in the twenty-first century (Lu et al., 2021; Ng

et al., 2002), resulting in an increasing number of older Chi-

nese people living in long-term care facilities since they can

no longer care for themselves at home (Lin et al., 2018; Shi

& Hu, 2020). Therefore, different types of long-term care

facilities with diverse functions have rapidly increased to

care for older people (National Bureau of Statistics of

China, 2021). In this study, we define a long-term care facil-

ity as one that offers health and/or personal care services for

older people to residents instead of living at home, including

all types of nursing homes, long-term care, and residential

institutions.

However, relocating to a long-term care facility has been

reported as a stressful experience for older people, possibly

leading to physiologic and psychosocial disorders (Chen et

al., 2020; Kao et al., 2004; Walker et al., 2007; Wang et al.,

2021; Yang et al., 2021) and affecting adaptations and qual-

ity of life in the facility (Koppitz et al., 2017; O’Neill &

Ryan, 2020; Yong et al., 2021). Travie and McAuley (1998)

and McAuley et al. (1997) identified older people’s reloca-

tion process into three stages, pre-institutionalization, imme-

diately after institutionalization, and post-institutionalization,

and the threat of relocation stress syndrome can occur multi-

ple times during the course of older people’s long-term care

stay (Kao et al., 2004). Moreover, planned and voluntary ad-

mission and involvement during decision-making were re-

lated to a sense of self-control and autonomy, which mark-

edly contributed to psychological adjustment and acceptance

of relocation (Brownie et al., 2014; Koppitz et al., 2017;

Polacsek & Woolford, 2022). Staffing, hardware facility, eld-

erly service guarantee, and environment are key elements

that influence facility quality and satisfaction (Wan et al.,

2019). The relocation experiences and perspectives were

also influenced by the length of stay (Sun et al., 2020).

In this study, the relocation experiences and perspectives

focused on the three stages of the relocation process as de-

fined by Travie and McAuley (1998) and McAuley et al.

(1997). To integratively clarify the relocation experiences

and perspectives in pre-institutionalization, immediately after

institutionalization, and post-institutionalization stages, older

Chinese people who lived at home in a community or living

in long-term care facilities were included.

Varying experiences and viewpoints have been reported in

qualitative research, because of the variable focal points

connected to facility adjustment, acceptance, and satisfaction

(Brownie et al., 2014; Koppitz et al., 2017; Wan et al.,

2019; Sun et al., 2020; Polacsek & Woolford, 2022). These

primary qualitative studies were conducted individually, and

the findings of such studies are limited in scope by them-

selves. To the best of our knowledge, little is known

regarding relocation experiences from pre- to post-institu-

tionalization in the Chinese context. To help older Chinese

people successfully adjust to the new environment after

moving from home to a long-term care facility, it is neces-

sary to surmise a body of knowledge related to relocation

experiences and characteristics throughout the entire reloca-

tion process.

Meta-ethnography is the synthesis of primary interpretive

studies. This approach seeks to go beyond single studies to

reveal the analogies between the studies and develop an in-

ductive and interpretive form of knowledge synthesis, which

can be used to understand the nature of interpretive explana-

tions of relocation experiences through a narrative literature

review (Noblit & Hare, 1988).

Therefore, in this study, we intended to clarify the reloca-

tion experiences and perspectives of older Chinese people

by evaluating primary qualitative research focusing on the

relocation process from pre- and post-institutionalization to

long-term care facilities. For this review study, PICo was

constructed as follows:

P: Older Chinese people aged 60 years or above without

cognitive impairment living at home in a community or a

long-term care facility, based on the definition of older peo-

ple in mainland China.

I: Relocation experiences and perspectives in pre-

institutionalization, immediately after institutionalization,

and post-institutionalization stages.

Co: Long-term care facilities for older people to reside in

and provide health and/or personal care services in the Chi-

nese context, including mainland China, Hong Kong, Ma-

cao, and Taiwan.

Methods

This narrative review study was conducted and reported fol-

lowing the eMERGe guidance (France et al., 2019), includ-

ing search strategy, data extraction, and meta-ethnography

synthesis as specified by Noblit and Hare (1988).

Search Strategy

The search strategy was conducted according to the Pre-

ferred Reporting Items for Systematic Reviews and Meta-

Analysis (PRISMA) 2020 statement (Page et al., 2021).

With China becoming an aging society in 2000, issues of

long-term care for older people arose rapidly and studies fo-

cusing on these issues increased. We searched and retrieved

studies published between January 1, 2000, and August 31,

2022, from electronic databases including MEDLINE,

CINAHL, Web of Science, CNKI (China National Knowl-

edge Infrastructure) Database, CSTJ (China Science and

Technology Journal) Database, and China Wanfang Digital

Database. The search strategies were identified (using the

contributing author’s knowledge and discussions, along with

advice from a specialist health science librarian) as follows:
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Table　1.　Eligibility criteria for study selection.

Inclusion criteria Exclusion criteria

- Chinese older people aged 60 years or above
- Chinese older people who were living overseas or with cognitive im-
pairment

- Raw data including older people’s narratives about their perceptions 
and experiences of relocating to a long-term facility

- Primary studies without narratives of Chinese older people them-
selves

- Peer-reviewed primary qualitative research

- Published in English and Chinese after January 2000
- Published as conferences, reviews, case studies, or intervention stud-
ies

(1) aged, (2) experience, (3) long-term care facility, and (4)

Chinese, including synonyms and related terms. Supplemen-

tary File 1 lists the search strategies of CINAHL. The stud-

ies were selected according to the inclusion and exclusion

criteria (Table 1). References of the included studies that

meet the inclusion criteria are also included.

Data Extraction and Synthesis

This review study used the reciprocal translation approach

of meta-ethnography to inductively synthesize the findings

of included studies, following the sequential process of

phases 3-6 of meta-ethnography (Noblit & Hare, 1988).

Initially, the reviewer repeatedly read the included studies

and extracted the data. The following data were extracted to

describe the characteristics of the included studies: authors,

date, country, aim, methods, setting and sampling, and find-

ings. Synthesis data consisted of the first- and second-order

constructs from the findings of the included studies. The

first-order constructs are raw data assertions from older Chi-

nese people. The second-order constructs are interpretations

identified from primary data by the authors of the included

studies. The first- and second-order constructs that reflected

the same meaning of perspectives or experiences related to

relocation were extracted as a single-meaning unit. The

meaning units list was then constructed.

Next, included studies with common objectives or focuses

on examining the experiences and perceptions of relocation

were grouped to determine the relevance of included studies.

Then, the third-order constructs were synthesized by

grouping the common concepts of each meaning unit to in-

terpret the included studies’ findings further. The third-order

constructs were synthesized after the following procedures

sequentially: identifying subcategories, categories, and core

categories from meaning units. Subcategories were synthe-

sized within formed groups to translate one study into an-

other. Categories and core categories were synthesized

across the formed groups to develop new interpretations

from subcategories.

This review study utilized Microsoft Excel to handle the

data. Additionally, EndNote Basic was utilized to manage

the included studies. From searching to synthesis, the

coauthor rechecked, discussed, and refined the content to

reach a consensus.

Results

A total of 2114 studies were found during the first search.

Following the removal of duplicates (n = 342), the title and

abstract of 1772 studies were screened. Thirty-nine studies

were selected for full-text review, of which 20 were in-

cluded in the review. Furthermore, five studies were in-

cluded through a citation search (Figure 1).

Characteristics of the Included Studies

The aim of the included studies focused on the perspectives

and decision-making of relocation [n = 5] (Chen, 2011,

2015; Cheng et al., 2012; Tao et al., 2016; Zhang, 2019), re-

location reaction [n = 7] (Jin et al., 2021; Lan et al., 2020;

Lee, 2001; Sun et al., 2021; Wu & Rong, 2020; Xing et al.,

2020; Zhan et al., 2008), perspectives and experiences of

living in long-term care facility [n = 5] (Han et al., 2017;

Jing et al., 2016; Song et al., 2018; Tse, 2007; Wang et al.,

2017), care needs during admission [n = 4] (Chen et al.,

2017; Chen et al., 2021; Chuang et al., 2015; Shen et al.,

2021), perception about the quality of care [n = 1] (Chao &

Roth, 2005), social participation [n = 1] (Pan et al., 2020),

and family members’ involvement [n = 2] (Lao et al., 2019;

Wang et al., 2020) in the facility. The research field was

conducted in Hong Kong [n = 2] (Lee, 2001; Tse, 2007),

Macao [n = 1] (Lao et al., 2019), Taiwan [n = 3] (Chao &

Roth, 2005; Chuang et al., 2015; Wu & Rong, 2020), and

mainland China [n = 19] (Chen, 2011, 2015; Chen et al.,

2017; Chen et al., 2021; Cheng et al., 2012; Han et al.,

2017; Jin et al., 2021; Jing et al., 2016; Lan et al., 2020;

Pan et al., 2020; Shen et al., 2021; Song et al., 2018; Sun et

al., 2021; Tao et al., 2016; Wang et al., 2017; Wang et al.,

2020; Xing et al., 2020; Zhan et al., 2008; Zhang, 2019).

Participants of two studies lived at home in a community

(Tao et al.,2016; Tse, 2007), whereas others lived in long-

term care facilities. The studies comprised 665 older people,

including independent and dependent older people. The

length of residency was more than 1 month. Several studies

did not describe the sampling gender [n = 1] (Zhang, 2019),

active daily living [n = 14] (Chao & Roth, 2005; Chen,

2011, 2015; Chen et al., 2021; Cheng et al., 2012; Chuang

et al., 2015; Jin et al.,2021; Lee, 2001; Pan et al., 2020; Sun

et al., 2021; Tao et al., 2016; Tse, 2007; Zhan et al., 2008;



JINR 2024, 3(2), e2022-0038 https://doi.org/10.53044/jinr.2022-0038

4 of 19

Figure　1.　The process of searching strategies conducted according to preferred reporting items for sys-

tematic reviews and meta-analyses (PRISMA) flow diagram.
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Title and abstract screened

(n = 1772)
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eligibility (n = 39)

Studies identified from

reference list (n = 5)

Studies included in review

(n = 25)

Duplicates removed
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Not qualitative study (n = 1)

Not relevant to experiences of

relocation to facility (n = 6)

Intervention study (n = 2)

Not describe method of

analysis (n = 1)

Participants with cognitive

impairment (n = 1)

No narratives from older

Chinese people (n = 3)

Zhang, 2019), or length of residency [n = 3] (Cheng et al.,

2012; Lan et al., 2020; Lee, 2001).

Methods of data collection of included studies included

individual interviews and group interviews. Content analysis,

Colaizzi’s analysis, thematic analysis, grounded theory, cate-

gory analysis, and qualitative and inductive analysis were

utilized to analyze the data (Table 2).

Synthesis Findings

Our research clarified the relocation experiences and per-

spectives of older Chinese people from pre- to post-

institutionalization. Seven core categories were identified

(Table 3). Core categories were (i) decision-making and

preparation for relocation, (ii) physical and psychological

burden, (iii) attitude change toward relocation, (iv) care

needs during admission, (v) self-efforts for adaptation, (vi)

daily life becomes affluent through participation, and (vii)

concerns about the future.

(i) Decision-making and Preparation for Relocation

Three studies (Chen, 2011; Cheng et al., 2012; Tao et al.,

2016) discussed the “attitude toward relocation.” Older peo-

ple voluntarily relocated to facilities because of the expecta-

tion of more personal time, self-control, and perceived

change in filial piety. However, some older people still re-

sisted admission to facilities because of negative preconcep-

tions and the stress of being regarded as unfilial or having

poor family relationships.

Eight studies (Chen 2011, 2015; Cheng et al., 2012; Jin et

al., 2021; Lan et al., 2020; Wu & Rong, 2020; Xing et al.,

2020; Zhang, 2019) explained the “reason for relocation.”

Several reasons prompted the decision to relocate. Not only

were care needs unmet at home because of deterioration in

physical condition, poor family relationships, insecurity, and

difficulty living alone, but they were also related to a sense

of control and reduced care burden on family members.

Ten studies (Chao & Roth, 2005; Chen, 2011; Chen et al.,

2017; Chen et al., 2021; Cheng et al., 2012; Chuang et al.,

2015; Jing et al., 2016; Shen et al., 2021; Wang et al., 2017;

Wu & Rong, 2020) covered the “facility selection criteria.”

Older people prioritized a secure environment, including

constant availability of professional care workers and build-

ing designs tailored to older people (like barrier-free areas).

In addition, they preferred facilities close to or with easy ac-

cess to their adult children’s homes. Additionally, clean,

warm, and homey facilities were more welcoming.

One study (Tse, 2007) described the “preparation before

relocation,” including consultation with family members

about the decision to relocate, requests after admission, and

preparation of personal possessions and admission fees.
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Table　3.　Synthesis findings of relocation experiences.

Core category Category Supporting raw data from included studies

Decision-making 
and preparation 
of relocation

Attitude toward 

relocation

“My family is quite open to these relatively new ideas of moving into an institution to stay for the rest 

of our lives. You should know that there are not so many people open to such an idea. But it’s becom-

ing increasingly popular. My children found me this place.” (Chen, 2011)

Reason for relo-

cation

“Two years ago, I was hospitalized because of cerebral infarction. After I left the hospital, I needed 

someone to take care of me. My son was abroad, and my daughter was still working. Later, my daugh-

ter suggested finding a good nursing home for me. Thus, I am here now.” (Zhang, 2019)

Facility selection 

criteria

“I don’t want to make a quick decision … I first lived here in spring for a month, and I came back in 

winter for another month. I’d like to try and experience the differences in various seasons … then I will 

know if I can adapt to the life here and make my final decision.” (Cheng et al., 2012)

“My daughter works nearby. She chose this place so she could visit me easily, even during her break at 

noon.” (Wu & Rong, 2020)

Preparation 

before relocation

“Bringing along my favorite belongings into the nursing homes … such as … pictures, a vase … and 

my own eating utensils …” “I would invite more visits from family members and friends … I hope so 

… ” (Tse, 2007)

Physical and 
psychological 
burden

Physical burden “I cannot help but get up at night … One room has 3 to 5 people … When you sleep, he begins to yell 

and shout.” (Chuang et al., 2015)

“Some people here moan and make noise. Sometimes it is so noisy, I can’t sleep at night. The caregiv-

ers don’t have good manners. They chat loudly, even at night.” (Wu & Rong, 2020)

Psychological 

burden

“I am a college graduate from the 1940s in Shanghai. I can speak English and French, but all is gone. I 

am just an old man living in a nursing home. We are the sunset now, wasting resources.” (Jing et al., 

2016)

Attitude change 
toward reloca-
tion

Sense of security 

related to care 

needs fulfillment

“My daughter is busy with her work, but when I was living alone, she insisted on visiting me every oth-

er day to bring me some food and help me with bathing. I cannot allow myself to be such a burden to 

her any longer, so I insisted on moving here. Now I am here, she can take off some load and I feel 

much better.” (Jing et al., 2016)

Satisfactions 

with facility life

“Environment is very safe, room, bathroom, any place is all flat, there are fence on the side that you can 

support on. I haven’t [had a] fall here, safety is what I think done very good in this place.” (Wu & 

Rong, 2020)

Care needs 
during admission

Health promotion 

support

“I hope for a health forum, held once a month for us to get together and give us some health knowledge 

about diabetes diet, high blood pressure medication, or other knowledge about health promotion. Last 

time there was a doctor who told us how to identify stroke, taught us how to do a self-check to prevent 

stroke, which was very useful.” (Chen et al., 2021)

Self-esteem and 

privacy respect

“In the beginning, the NA (nursing aides) would respect your privacy, but this just lasted a short time.” 

(Chao & Roth, 2005)

“Some caregivers are not very friendly to the elderly in wheelchairs. And sometimes they insult us, we 

are not treated as human beings.” (Shen et al., 2021)

Spirituality care 

needs

“I considered it would be useless to tell the care provider my problems. I read the Buddhist Bible to 

calm my mood.” (Chao & Roth, 2005)

“When I was praying, the staff looked at me as if I were crazy.” (Jing et al., 2016)

Tailored care for 

individual needs

“They are good, they take care of me, bathing me, changing my diapers, but … I sometimes feel I were 

already dead, they have their plans, but they do not really care what works better for me.” “All the dos 

and don’ts, I’m fed up with them. I get up early at five in the morning and I am hungry, but nothing is 

prepared for me to eat because breakfast is to be served at 6:30 am. It is planned and that’s it.” (Jing et 

al., 2016)

Emotional 

support

“The living space is constricted. Life is monotonous and lacks companionship. For a month, no one 

cared about my personal life; no one cared about you; no one cared about your family life; no one talk-

ed to me. I miss my grandchildren and feel sad.” (Sun et al., 2021)
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Core category Category Supporting raw data from included studies

Self-efforts for 
adaptation

Continuity of 

family involve-

ment

“He (nephew) does not visit often. But he’d phone me. That’s fine! He needn’t come. If I phone him to 

come to see me, it seems that I don’t understand him—they should have their own lives!” (Lao et al., 

2019)

“I am thinking that, if my wife comes and lives with me after she retires a few years from now, we can 

live here together as couple. I really wish my wife can live with me in the future so I can have compa-

ny.” (Wu & Rong, 2020)

Efforts for 

developing 

relationships

“My roommate sleeps earlier before 7 pm. However, I usually watch TV shows after 8 pm at home. 

When she sleeps, I have to give up my lifestyle and choose to sleep. In fact, I feel unhappy. The reason 

is that she is much older than me, and I should do what suits my roommate for harmony. My nursing 

staff often comforts me like this.” (Sun et al., 2021)

“I have made friends here! That old friend is really nice; everyone is very happy. Those elderly that 

been through pain, will then cherish the blessing, and can be nice with others.” (Wu & Rong, 2020)

Daily life 
becomes affluent 
through partici-
pation

Creating connec-

tions with the 

society

“I feel that social activity is really important for the residents to participate in. It may help them prevent 

from undergoing physical and/or psychological degeneration, but there are few available here … I hope 

they (care providers) can arrange some activities outside the institution, as I believe it would be helpful 

for our mood.” (Chao & Roth, 2005)

Happiness with 

living in the 

facility

“We all live here and we have good relationships. I try my best to help them … I am always here for 

them. They always say ‘Thanks, old man’ to me. (laughing) I think we are family; I have nothing to 

lose. I do as much as I can to help them.” (Lan et al., 2020)

“Sometimes, we cooked and made dumplings. It was nice to do it.” “They gave us some small gifts 

during the monthly birthday party … It was nice.” (Chuang et al., 2015)

Concerns about 
future

Concerns about 

finances

“My retirement pay is just 5,000 RMB monthly, which did not cover all the fees here. My husband (78 

years old) still works for my expenses. We do not want to encumber our sons. I am guilty about what 

they have done for me.” (Sun et al., 2021)

Concerns about 

death

“I have told my daughter (about my death) and wanted to say a nice goodbye. She doesn’t want to lis-

ten to me. She becomes angry when I mention it. I want to talk, but she doesn’t want to listen.” (Ch-

uang et al., 2015)

Table　3.　Synthesis findings of relocation experiences (continued).

(ii) Physical and Psychological Burden

Five studies (Chuang et al., 2015; Jing et al., 2016; Sun et

al., 2021; Wu & Rong, 2020; Xing et al., 2020) described

“physical burden.” Newly admitted older people were mala-

dapted to the new surroundings, displaying physical signs

including insomnia.

Eleven studies (Chen et al., 2017; Han et al., 2017; Jin et

al., 2021; Jing et al., 2016; Lan et al., 2020; Sun et al.,

2021; Tao et al., 2016; Tse, 2007; Wang et al., 2017; Wu &

Rong, 2020; Xing et al., 2020) described “psychological

burden.” Most older people relocate to a facility because of

dependence or difficulty in performing daily life activities.

They have experienced the loss of health and social roles,

felt worthless, and had difficulty accepting being cared for

by others, and as a result, they started to lose the meaning

of life and hope for the future. Moreover, they not only felt

loneliness and isolation because of the closed-off manage-

ment of facilities but also the sense of anxiety and fear that

resulted from a lack of confidence to create new relation-

ships and adapt to the new environment. These feelings led

to the regret of relocating, even in older people who volun-

tarily relocated. Furthermore, some older people were likely

to feel angry and abandoned, resented family members,

were worried about the quality of care, and had a strong de-

sire to return home.

(iii) Attitude Change Toward Relocation

Twelve studies (Chao & Roth, 2005; Chen et al., 2021;

Chuang et al., 2015; Han et al., 2017; Jing et al., 2016; Lan

et al., 2020; Lao et al., 2019; Tao et al., 2016; Wang et al.,

2017; Wang et al., 2020; Zhan et al., 2008; Zhang, 2019)

described the “sense of security related to care needs fulfill-

ment.” Most older people and their families felt secure be-

cause medical and daily life care needs were fulfilled after

admission. Furthermore, most older people experienced re-

lief in reducing the care burden on family members. These

experiences promoted older people to develop a renewed

recognition of the meaning of filial piety and how to prac-

tice it. They either no longer thought that relocation to a fa-

cility represented being unfilial or no longer felt ashamed of

being cared for in a facility.

Seven studies (Chen et al., 2021; Jin et al., 2021; Lan et

al., 2020; Song et al., 2018; Wu & Rong, 2020; Xing et al.,

2020; Zhang, 2019) described “satisfaction with facility

life.” Older people were satisfied with care and life after ad-

mission and gained the confidence to adapt, particularly

those who felt secure after admission. Conversely, some
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older people, who were dissatisfied with the quality of care

or had passively accepted their admission, negatively cog-

nized facility life.

(iv) Care Needs during Admission

Ten studies (Chuang et al., 2015; Han et al., 2017; Lao et

al., 2019; Shen et al., 2021; Song et al., 2018; Sun et al.,

2021; Wang et al., 2017; Wang et al., 2020; Wu & Rong,

2020; Xing et al., 2020) detailed “emotional support.” Older

people felt lonely because of being away from their fami-

lies. Loneliness increased the desire for emotional support

from family members and care staff, particularly during

times of traditional Chinese festivals or health deterioration.

Three studies (Chao & Roth, 2005; Jing et al., 2016;

Shen et al., 2021) defined “spirituality care needs.” Some

older people preferred to pray to calm down and maintain

relief when they felt lonely and depressed. However, it was

challenging to practice spiritual activities because of facility

regulations, lack of space, or being misunderstood by care

staff and peer residents.

Nine studies (Chao & Roth, 2005; Chen et al., 2017;

Chuang et al., 2015; Han et al., 2017; Jing et al., 2016; Lee,

2001; Shen et al., 2021; Wang et al., 2017; Wu & Rong,

2020) described “tailored care for individual needs.” This

was related to the care provided in the group-living setting

that influenced the personal care needs, including diet con-

siderations related to disease or preferences, concerns of

personal life rhythm, and autonomy of self-care in the facil-

ity.

Four studies (Chao & Roth, 2005; Chen et al., 2021;

Shen et al., 2021; Wang et al., 2017) described “self-esteem

and privacy respect.” This was related to the expectation that

care staff respected and assisted with the older person’s pri-

vacy and provided care with a respectful attitude, including

personal care for bathing and toileting.

Seven studies (Chao, 2005; Chen et al., 2017; Chen et al.,

2021; Chuang et al., 2015; Han et al., 2017; Song et al.,

2018; Wang et al., 2017) described “health promotion sup-

port.” Older people were interested in health promotion be-

cause of aging or health deterioration. They anticipated in-

formation from medical professionals through health promo-

tion forms related to self-management and avoidance of

chronic illnesses and falls. Additionally, the availability of

mental health consultation, exercise space, and a supportive

environment was expected.

(v) Self-efforts for Adaptation

Five studies (Lao et al., 2019; Wu & Rong, 2020; Zhan et

al., 2008; Zhang, 2019; Wang et al., 202) described “conti-

nuity of family involvement.” Older individuals still wanted

family members to oversee their lives in the facility and of-

fer emotional and material support post-admission. However,

this was influenced by family members’ schedules, health

statuses, financial statuses, and relationships. Therefore,

older people changed how they connected with family mem-

bers, for instance, by substituting in-person visits with tele-

communication; they also applied for family activities and

private spaces to meet family in the facility.

Four studies (Chao & Roth, 2005; Lee, 2001; Sun et al.,

2021; Wu & Rong, 2020) described “efforts for developing

relationships.” Older people realized the importance of rela-

tionships with peer residents and care staff. They cultivated

relationships by actively engaging in activities. Moreover, to

maintain good relationships, they were in harmony with

other residents and cooperated with and appreciated care

staff.

(vi) Daily Life Becomes Affluent through Participation

Fourteen studies (Chen et al., 2017; Chuang et al., 2015;

Han et al., 2017; Jing et al., 2016; Lan et al., 2020; Pan et

al., 2020; Shen et al., 2021; Sun et al., 2021; Tao et al.,

2016; Tse, 2007; Wang et al., 2017; Wu & Rong, 2020;

Xing et al., 2020; Zhan et al., 2008) described “happiness

with living in the facility.” Many older people felt happy to

have additional opportunities to have contact with peers

other than at home, discovered a sense of self-worth in the

facility by supporting one another, and realized self-

achievements through engaging in leisure activities.

Three studies (Chao & Roth, 2005; Chen et al., 2017;

Wang et al., 2017) described “creating connections with the

society.” Older people reestablished connections with the

world outside the facility, including through voluntary activi-

ties. Such interaction with the outside can increase the feel-

ing of novelty and lessen the sense of isolation.

(vii) Concerns about Future

Three studies (Chen, 2015; Chuang et al., 2015; Sun et al.,

2021) described “concerns about finances” related to the

long-term usage of admission and were afraid of the in-

creasing financial burden on their adult children.

Four studies (Chuang et al., 2015; Lan et al., 2020; Wang

et al., 2017; Xing et al., 2020) described “concerns about

death.” Some older people worried experiencing the agony

of a serious disease and anticipated to pass away peacefully.

Moreover, some were concerned about their passing away

and wanted to consult with family members or professional

workers about the preparation and preferences for death.

Discussion

In this review study, we identified seven experiences of relo-

cating to a long-term care facility from pre- to post-

institutionalization. These experiences reflected older Chi-

nese people’s subjective condition changes in the following

areas: decision-making, relocation stress, attitude and behav-

ior shift, and adaptation.

Decision-making

We found that reasons and attitudes toward relocation and

facility selection preferences influenced older people’s
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decision-making. The primary motivation for considering re-

location is consistent with that of previous research (Chen,

2017; Zhu, 2015), which is to receive quality care to relieve

family caregiving pressure and address unmet care needs at

home. Treating filial piety within the parameters of caring

for family elders was common and remains potent in the

three societies of mainland China, Hong Kong, and Taiwan

(Yeh et al., 2013). Chen (2017) reported filial piety as a

“natural attitude” toward relocation decision-making among

older Chinese people. With industrialization and urbaniza-

tion, social structure and cultural values have gradually

changed in recent years. Some older Chinese people are

aware of adjusting to these changes (Ruiz, 2007). In the pre-

sent study, attitudes toward relocation were impacted by the

recognition of filial piety. However, older people living in

large cities (such as Hong Kong, Shanghai, and Taipei),

where family structure changed and impacted the traditional

family care assistance, were likely to shift their expectations

of filial piety, and they willingly relocated to a facility. This

is consistent with Lin and Yen (2018) findings that older

Chinese people voluntarily relocate to facilities as a new

way of aging to deal with the decline of filial piety of being

cared for at home.

Contrastingly, O’Neill et al. (2020) and Brownie et al.

(2014) found that autonomy and control in older people’s

decision to move and choice of the facility were important

determinants of their relocation experiences. In this study,

consideration of facility relocation was assumed as a means

to preserve a sense of self-control. Older Chinese people

with involuntary admission were more prone to feel aban-

donment, resent families, and withdraw. Additionally, they

had different selection criterion preferences and attached im-

portance to a comfortable and secure living environment

pre- and post-admission. Thus, it is crucial to respect the

perceptions of older Chinese people and include them in the

entire decision-making process to support autonomy and

control by evaluating their self-consideration during this pe-

riod.

Relocation Stress

Relocation to a facility is a stressful experience for older

people since it is frequently precipitated by life events out-

side their control and choice (Brownie et al., 2014; O’Neill

et al., 2020). Our research revealed that older Chinese peo-

ple had a significant sense of loss, lifestyle disruption, and

fear of adapting to the new surroundings, even in those after

voluntary admission. These feelings produced physical and

psychological stress and led to the perception of regretting

relocation and a desire to return home. Brooke (1989) iden-

tified older people in this condition as being in a disorgani-

zation phase of adapting to facility existence. Furthermore,

relocation stress was regarded as a risk factor for depression

and anxiety (Costlow & Parmelee, 2020) that both impact

adaptation and life satisfaction of long-term care residents

(Park & Sok, 2020). Our research suggested that older Chi-

nese people and their families should be aware of the risk of

relocation stress before admission and prepare for coping

strategies early, for instance, by allowing older people to

visit facilities and understand facility life before decision-

making. Meanwhile, care providers should evaluate older

people’s mental health status and listen to their thoughts and

experiences about relocation. It is beneficial to provide cir-

cumstances to reduce physical and psychological stress and

customize care for individual needs (Polacsek & Woolford,

2022).

Attitude and Behavior Change

Perception of relocation to a new environment may influ-

ence reactions and responses to such transition (Meleis,

2010; Walker et al., 2007). Our results clarified the favor-

able shift in perception and behavior post-admission, which

is consistent with the reorganization and relationship-

building phases, respectively, of adaptation phases identified

by Brooke (1989). We discovered that the most important

change factor was the fulfillment of care demands in the fa-

cility, which was the main driver for relocation; it promoted

older Chinese people to feel relief and gain a fresh insight

into filial piety. These feelings lessened the psychological

load and enabled them to modify their perspective to gain

confidence to adjust to facility life.

Conversely, older people dissatisfied with the quality of

care or life in the facility post-admission were likely to feel

self-abandonment and negatively perceive the facility life.

Moreover, to maintain personality while adhering to facility

regulations, they still require various care needs connected

to the satisfaction of life and care in the facility, including

health promotion, self-esteem respect, spirituality care, and

individually tailored care during admission. Our research

suggested that the facility’s fulfillment of care needs can be

considered a critical component of relocation adaptation.

Moreover, this fulfillment may motivate the modification of

perception and behavior. Thus, evaluating individual care

needs and obtaining feedback from older people is essential

to raise the quality of care and satisfaction with facility life

and care and promote adaptation.

Ongoing communication with families helps to maintain a

sense of connectedness between their past life at home and

life in a care home (O’Neill & Ryan, 2020). Moreover,

forming new connections, engaging in activities (Koppitz et

al., 2017; Polacsek & Woolford, 2022), and accepting peer

residents and staff support (Park & Sok, 2020) could be tac-

tics to help foster a sense of place and belonging and estab-

lish a new identity with the institution (Brownie et al.,

2014). In this study, to adapt to facility life, older Chinese

people made self-efforts to continue family participation to

establish links with their previous life and preserve harmony
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with staff and other residents to develop new relationships.

Adaptation

Brooke (1989) identified the final stage of relocation to a fa-

cility as stabilization, in which older people reach out to

help newly admitted residents make friends and adjust. The

nursing role during this stage is one of support as residents

reestablish their sense of self in a new setting. Our research

revealed that older Chinese people recreated their self-worth

and self-achievement in facilities, reestablished their social

connections through engagement, and felt relief and vari-

ation in their lives. These feelings overcame the relocation

problems that resulted in a psychological burden immedi-

ately before and after admission, and life has returned to be-

ing stable.

Simultaneously, along with the adaptation, some older

Chinese people are also concerned about the next life stage.

They started to have worries about dying and had new care

needs related to their future and death preparation. Older

Chinese people in nursing homes have different beliefs and

attitudes toward end-of-life communication and death-related

topics (Chan & Pang, 2011; He et al., 2021; Xu et al.,

2021). Care providers should be aware that older Chinese

people in this phase have care needs connected to death

consultation or preparation and should also individually

evaluate the care needs because of the different beliefs and

attitudes.

Implication for Clinic Practice

Our research clarified the characteristics of subjective condi-

tion shifts and the factors that led to these changes from

pre-institutionalization to the entire relocation procedure. It

can contribute to developing a care guideline for the entire

relocation process that reflects the perspectives of older peo-

ple. Simultaneously, the results can be utilized to create an

education program related to preparing long-term care for

older Chinese people starting from an early period to help

them relocate to a long-term care facility with dignity,

lessen relocation stress, and adjust well.

Limitations and Future Research

This review has several limitations. Firstly, we did not in-

clude older Chinese people residing abroad, and the gener-

alizability of the relocation experiences and viewpoints may

be limited to the Chinese context, including mainland China,

Hong Kong, Macao, and Taiwan. With the aging world

population, older Chinese migrants residing abroad have

been increasing. In the future, it is necessary to clarify the

relocation experiences and care needs of older Chinese mi-

grants. However, one strength of this study is that it can be

useful for studies focusing on older Chinese people or Chi-

nese culture. Secondly, our findings were restricted to eluci-

dating the relocation experiences that were influenced by the

disparate policies, long-term care systems, and facility func-

tions and types among these four societies. These factors

could be considered in future research. Thirdly, the quality

appraisal was not performed for the included studies. How-

ever, to ensure the quality of included studies, only peer-

reviewed primary studies were included, and only academic

research databases were searched to eliminate gray literature

during the search strategy. Lastly, our research lacked in-

sight into the experiences of older Chinese people with cog-

nitive impairment. The health effects of the relocation of

older people with dementia have been reported to be nega-

tive, including a reduction in physical, mental, behavioral,

and functional well-being; additionally, they were reported

to have higher stress levels (Ryman, F. V. M., et al., 2019).

Therefore, it would be crucial to clarify their relocation ex-

periences throughout the entire relocation procedure going

forward.

Conclusions

This review study provided insights into the characteristics

of subjective condition changes of relocation experiences

among older Chinese people from pre- to post-

institutionalization. Furthermore, decision-making involve-

ment, fulfillment of care needs, reestablishing connections to

previous life, and a new identity within the facility can over-

come relocation stress and promote adaptation. Our findings

indicate that relocation support should begin pre-

institutionalization and be smoothly supplied during the

whole relocation period because of the transition problems

and subjective conditions that are linked and interconnected.
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Abstract

Objective: Nurses from China have attracted attention as a new talent in Japan’s aging population. However,

cross-cultural adjustment could cause psychological stress. This study investigated the relationship between

stress-coping skills among Chinese nurses working in Japan and their cross-cultural adjustment as professionals.

Methods: This study employed a quantitative research design and used questionnaires. Thirty-nine Chinese

nurses who had graduated from universities in mainland China and were currently employed in Japanese medical

institutions participated. Scores on the sense of coherence (SOC) and the Three Dimensions of Cross-cultural Ad-

justment Scales were collected from the Chinese nurses. The average SOC-13 scores were dichotomized. Then,

the two groups were compared using the Mann-Whitney U test. The significance level was set at p < .05. Re-

sults: The average value of SOC-13 scores revealed a significant difference in the overall score for the Three Di-

mensions of Cross-cultural Adjustment Scale (p = .001). Significant differences were also found for psychological

adjustment (p = .041), sociocultural adjustment (p = .024), and the subscale of “affinity relationships” (p = .044).

However, “job performance,” “empathic care,” “workplace adaptation,” “self-realization adjustment,” and the length of

nursing experience in Japan did not significantly differ. Conclusions: The stress-coping skills of Chinese nurses

in Japan may be related to their professional cross-cultural adjustment. Additionally, a significant difference was

found in “affinity relationships” between groups with high and low SOC-13 scores. Culturally favorable interper-

sonal behavior is important for nurses’ roles. Furthermore, encouraging and supportive interpersonal relationships

can enhance stress-coping skills. Support for relationships may contribute to their successful migration.

Keywords

Chinese nurses, Japan, Sense of Coherence, Cross-cultural Adjustment
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Introduction

The recent demographic shift in Japan, marked by a declin-

ing birth rate and an increasingly aging population, has

caused a decline in the working-age population. In this con-

text, family-work conflicts and the intention to leave due to

burnout affected retention and led to a shortage of nurses.

(Fukuzaki et al., 2021; Yamaguchi et al., 2016). This short-

age has necessitated overseas recruitment to meet healthcare

demands. Since 2008, nurses from Indonesia, the Philip-

pines, and Vietnam have been recruited under the Economic

Partnership Agreements (EPAs). However, these foreign

nurses often find it difficult to pass the Japanese National

Nursing Examination (NNE), which comprises multiple-

Correspondence: T. Mori. Email: ompu73122003@s.ompu.ac.jp

Received: May 17, 2023, Accepted: December 19, 2023, Advance Publication: August 6, 2024, Published: August 25, 2024

Copyright Ⓒ 2024 The Japan Society of Nursing Research

This work is licensed under the Creative Commons Attribution International License (CC BY-NC-SA).

https://orcid.org/0000-0002-0408-7903
https://orcid.org/0009-0005-6525-3724


JINR 2024, 3(2), e2023-0020 https://doi.org10.53044/jinr.2023-0020

2 of 9

choice questions presented in Japanese. Additionally, their

unfamiliarity with “kanji”-Chinese characters used in the

Japanese language-further compounds the challenge. The

Japanese language comprises three scripts: hiragana,

katakana, and kanji. The Japanese written language primar-

ily uses kanji, the pictographic characters based on Chinese

characters called “hanzi” in China. In Japan, students must

learn 2,136 common kanji characters before graduating high

school. EPA nurses find writing and reading Japanese to be

the most challenging part. (Hatanaka & Tanaka, 2014;

Nagae et al., 2013).

However, nurses from China have gained recognition as a

new source of healthcare professionals within Japanese

healthcare settings. Japan and China share cultural roots,

such as Chinese characters and Confucianism (Shimizu,

1983). Although the pronunciation in Chinese differs from

that in Japanese, Chinese nurses understand kanji and can

interpret Japanese writings. Therefore, Chinese nurses suc-

cessfully clear N1, the highest level of the Japanese Lan-

guage Proficiency Test, measuring Japanese proficiency

among non-native speakers (Gong, 2018; Han, 2013; The

Japan Foundation and Japan Educational Exchanges and

Services, 2022). On average, over 90% of Chinese nurses

pass the Japanese NNE, nearly equivalent to the average

pass rate of native Japanese nursing students (International

Nurse Support, 2021). In addition, Confucius-based ethics

emphasize ancestral worship and devotion to parents, family,

and friends. This culture, originating in ancient China, has

greatly influenced the spiritual and cultural lives of the Japa-

nese people.

Owing to the cultural similarities, there have been fewer

studies on Chinese nurses in Japan than in Western coun-

tries. Xu et al. (2008) found that Chinese nurses took longer

to adjust in the United States than nurses from other Asian

countries, like India and the Philippines, where education is

generally provided in English. In Singapore, where Chinese

is an official language, students tend to experience cognitive

fatigue, mental fatigue, and burnout when required to com-

municate in English (Goh & Lopez, 2016). Language differ-

ences pose a problem in Western countries (O’Neill, 2011;

Walker & Clendon, 2015). In contrast, since Chinese charac-

ters are widely used in Japan, it could become an attractive

employment destination for Chinese nurses.

However, little is known about the acculturation stress

that Chinese nurses experience owing to cultural differences

between Japan and China. Chinese nurses working in Japan

often perceive interpersonal conflicts caused by these differ-

ences as stressors (Bu, 2017; Ishihara, 2012). They also face

difficulties managing homesickness and adapting to unfamil-

iar Japanese customs, such as strict hierarchical relationships

(Tuo et al., 2021). Adjusting to a new culture is a complex,

multidimensional, and bidirectional process that involves be-

havioral and psychological changes (Berry, 1992; Ea, 2007).

Cross-cultural adjustment often entails psychological stress

and coping with perceived cultural differences (Berry, 1992;

Ma et al., 2020).

Shimizu (1983) found that communal living in a closed

environment and shared ownership of property influence the

Japanese to converse in ways that minimize conflicts in the

community. In Japan, the typical communication style in-

volves using “indirect expressions” and relying on “reading

between the lines” (Makino, 2005). In contrast, Chinese in-

dividuals prefer direct communication (Wang, 2003) and

must overcome arising interpersonal conflicts due to these

differences.

Furthermore, nurses have different roles in Japan and

China. In Japan, their primary role is to provide personal

care, while in China, their primary role is to assist with

medical treatment. Additionally, Chinese culture emphasizes

caring for aging parents (Chen et al., 2017). This role dis-

crepancy may also act as a stressor while adjusting to the

workplace. To successfully adapt to a new culture, coping

with acculturative stress is essential (Makino, 2005). There-

fore, Chinese nurses working in Japan must overcome the

psychological stress caused by cultural differences.

A sense of coherence (SOC) reflects an individual’s abil-

ity to cope with everyday stressors. SOC comprises three

elements: comprehensibility, manageability, and meaningful-

ness. Comprehensibility refers to the structure, predictability,

and explainability of stimuli from internal and external envi-

ronments throughout one’s life. Manageability means having

access to resources to meet the demands posed by these

stimuli. Lastly, meaningfulness refers to perceiving these de-

mands as challenges worthy of investment and engagement

(Antonovsky, 1987). Antonovsky (1987) found that individu-

als possessing these elements could maintain good health

even in harsh conditions. Therefore, an SOC is crucial for

Chinese nurses navigating various stressors in a cross-

cultural environment.

Antonovsky (1993) developed a questionnaire to measure

SOC, and it has been used in studies of individuals with di-

verse attributes. In a study of Chinese individuals, He et al.

(2012) found that nursing students studying abroad with a

specific goal had higher SOC scores than college students

living in China (Yu & Watanabe, 2016). Han (2013) also

noted that Chinese nurses were motivated to pursue nursing

studies in Japan. As a result, Chinese nurses working in Ja-

pan are expected to have a high SOC and clearly defined

goals. Understanding the current status of Chinese nurses’

SOC and its related factors in cross-cultural adjustment can

guide the development of supportive measures for cross-

cultural adjustment. Therefore, this study aimed to explore

the relationship between SOC and cross-cultural adjustment

among Chinese nurses working in Japan.
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Figure 1. Hatanaka and Tanaka’s three-layered structural model for 

cross-cultural adjustment.

Note: description: Cross-cultural adjustment proceeds in stages,

from the lower to the upper levels.

Promoting the sociocultural adjustment in the middle layer rein-

forces the psychological adjustment of the lower and the upper 

layers.

Psychological Adjustment

Self-
Realization 
Adjustment

Sociocultural
Adjustment

Affinity relations
Job performance
Empathic care

Workplace adaptation

Materials and Methods

Design

This study employed a quantitative research design and used

a self-administered questionnaire.

Participants

The inclusion criteria for this study were as follows: 1)

holding Chinese citizenship, 2) graduation from a college

nursing program in mainland China, 3) possession of a na-

tional nursing license in China and Japan, and 4) employ-

ment in a medical facility in Japan during the survey.

Research Period

The study was conducted from August 2, 2021, to March

31, 2022, after obtaining approval from the Committee of

Research Ethics at Osaka Medical and Pharmaceutical Uni-

versity.

Eligibility Criteria

A list of medical institutions in Japan employing Chinese

nurses was compiled based on referrals from the researcher’s

acquaintances, announcements by Not-for-Profit Organiza-

tions helping Chinese nurses find employment, and public

announcements on websites or blogs. Duplicate entries were

removed to ensure accuracy. Outside of mainland China,

such as in Taiwan, nursing regulations, education, and nurs-

ing care delivery systems generally differ (Yoshioka & Ina-

gaki, 2017). Therefore, nurses identified in the aforemen-

tioned list and received their education in mainland China

were eligible. There were no exclusions based on partici-

pants’ age or length of nursing experience.

Data Collection Method

A questionnaire survey was conducted using the postal

method. The questionnaire, explanatory notes, and research

plan were sent to the nursing department’s director at the

participants’ facility. Directors were informed of the survey’s

purpose in writing, and consent to participate was obtained.

Then, the directors were asked to distribute questionnaires,

explanatory notes, and return envelopes to the nursing par-

ticipants. To protect the participants’ identities, the question-

naires were collected anonymously by mail.

Survey Contents

Participants’ Demographic Characteristics

We gathered data on participants’ age, sex, and length of

nursing experience in Japan.

Three Dimensions of Cross-cultural Adjustment

Hatanaka and Tanaka (2014; 2015; 2016) developed the

“Three-layered Structural Model” for cross-cultural adjust-

ment among foreign care workers. The model has three

stages representing the consecutive stages of cross-cultural

adaptation (Figure 1). The first stage is psychological adjust-

ment, which ensures the worker’s physical and mental well-

being. Successfully overcoming this stage leads to the sec-

ond stage, sociocultural adjustment, which provides nursing

care according to the patient’s needs, adheres to workplace

practices, and fosters friendly relationships with colleagues.

This stage comprises four factors: “empathetic care,” “affin-

ity relations,” “job performance,” and “workplace adapta-

tion.” The final stage is self-realization adjustment, where

the worker recognizes the meaningfulness of life in Japan

and engages in self-improvement. This model suggests that

improvement in sociocultural adjustment enhances psycho-

logical and self-realization adjustment. Therefore, sociocul-

tural adjustment is the most crucial factor for professional

adjustment.

Hatanaka and Tanaka (2015; 2016) developed the “Three

Dimensions of Cross-cultural Adjustment Scale” to assess

the level of cross-cultural adjustment among foreign health-

care workers in Japan. The scale comprises 19 items, each

rated on a 5-point Likert scale. High scores indicate a great

degree of cross-cultural adjustment. The items correspond to

the elements of each stage in the “Three-layered Structural

Model.” To determine the extent of adjustment, the develop-

ers established a criterion of a minimum of four points per

question or a total score of at least 80% for each category.

SOC-13

Two scales have been developed to assess the SOC (An-

tonovsky, 1987; 1993): one with 29 items and a shortened

version with 13 items. These scales are referred to as SOC-

29 and SOC-13, respectively, based on the number of items.

Togari and Yamazaki (2005) confirmed the reliability and

factor validity of the Japanese version of SOC-13. In this
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Table 1. Items in the SOC-13 Scale.

1 Do you have the feeling that you really don’t care about what is going on around you?

2 Has it happened in the past that you were surprised by the behaviour of people whom you thought you knew well?

3 Has it happened that people whom you counted on disappointed you?

4 Until now your life has had no clear goals - very clear goals and purpose

5 Do you have the feeling that you are being treated unfairly?

6 Do you have the feeling that you are in an unfamiliar situation and don’t know what to do?

7 Doing the things you do every day is: a source of deep pleasure and satisfaction - a source of pain and boredom

8 Do you have very mixed-up feelings and ideas?

9 Does it happen that you experience feelings that you would rather not have to endure?

10 Many people, even those with a strong character, sometimes feel like losers in certain situations. How often have vou felt 

this way in the past?

11 When certain events occurred, have you generally found that: you overestimated or underestimated their importance - you 

assessed the situation correctly?

12 How often do you have the feeling that there is little meaning in the things you do in your daily life?

13 How often do you have feelings that vou are not sure you can control?

study, the SOC-13 was employed to measure the SOC, spe-

cifically the stress-coping abilities of Chinese nurses in Ja-

pan.

The SOC-13 scale includes the following subscales (Table

1): comprehensibility (5 items: 2, 6, 8, 9, and 11), manage-

ability (4 items: 3, 5, 10, and 13), and meaningfulness (4

items: 1, 4, 7, and 12). Each item is scored 1-7 points.

Items 1, 2, 3, 7, and 10 are reverse-scored. Total scores

range from 13 to 91, with high scores indicating a strong

SOC.

Data Analysis

First, we determined the participants’ characteristics by tabu-

lating age, sex, length of nursing experience in Japan, SOC-

13 scores, total scores on the Three Dimensions of Cross-

cultural Adjustment Scale, and scores on each subscale of

the two scales. Then, we calculated the average scores on

these scales. Second, we divided the data into high and low

groups based on the average SOC-13 total scores to examine

the association of SOC with cross-cultural adjustment. We

confirmed a skewed data distribution on the Three Dimen-

sions of Cross-cultural Adjustment Scale, with each of its

subscales using the Shapiro-Wilk test. Finally, we used the

Mann-Whitney U test to compare the data from the high-

and low-score groups. The significance level was set at p <
.05. The data were analyzed using Statistical Package for

Social Sciences version 27.0.

Ethical Approval

Permission to conduct this study was obtained from the Re-

search Ethics Committee of Osaka Medical and Pharmaceu-

tical University [No. 2021-041].

Results

Characteristics of the Participants

Of the 140 participating nurses, 46 (33.1%) responded. One

participant was excluded because she was from Taiwan. Six

participants with missing responses to the scales were also

excluded. After exclusion, 39 valid responses were obtained,

with a final valid response rate of 27.9%.

Table 2 presents the demographic characteristics and

scores for each scale. Most participants were women aged

25-34 years, with an average of 4.6 (standard deviation [SD]

= 2.0) years of nursing experience in Japan. The average

time spent learning Japanese before passing the Japanese

NNE was 2.5 (SD = 1.0) years. Eleven (28.2%) participants

worked in internal medicine wards but had diverse affili-

ations.

Table 3 presents the scores on each scale. The total SOC-

13 score had large individual differences, with a minimum

score of 34, a maximum score of 77, and a mean score of

57.7 (SD = 9.6). The mean total score on the Three Dimen-

sions of Cross-cultural Adjustment Scale was 67.7 (SD =

5.5).

Comparison of Groups with High and Low SOC-13 Scores

Considering the skewed data distribution, the Mann-Whitney

U test was used for analysis. Dichotomous comparisons by

SOC-13 scores (Table 4) showed a significant difference in

the overall score on the Three Dimensions of Cross-cultural

Adjustment Scale (p = .001). Furthermore, significant differ-

ences were observed in psychological adjustment (p = .041),

sociocultural adjustment (p = .024), and the subscale of “af-

finity relations” (p = .044).

“Empathic care,” “job performance,” “workplace adapta-

tion,” and “self-realization adjustment” did not differ signifi-

cantly between groups with high and low SOC-13 scores.
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Table 2. Participants’ demographic characteristics.

 N = 39

Sex

Age group (years) Female Male Total

  20–24 1 1 2

  25–29 20 2 22

  30–34 13 1 14

  35–39 1 0 1

Total 35 4 39

Min. Max. Mean  SD

Duration of learning Japanese before 

clearing the Japanese NNE (years) 
1 6 2.5 1.0

Length of nursing experience in Japan 

(years) 
1 8 4.6 2.0

Timepoint of obtaining N1 n %

Before shifting to Japan 15 38.5

After shifting to Japan 24 61.5

Current affiliation n %

Internal medicine wards 11 28.2

Mixed wards 7 17.9

Surgical wards 5 12.8

Intensive care units 3 7.7

Home-visit nursing services 3 7.7

Dialysis units 1 2.6

Obstetrics and gynecology clinic 1 2.6

Others (surgery/endoscopy rooms/

long-term medical care wards) 

8 21.1

Discussion

The average total score on the Three Dimensions of Cross-

cultural Adjustment Scale was below the criterion value of

80%, indicating that Chinese nurses still face challenges in

achieving cross-cultural adjustment in Japan. The study ex-

plored the relationships between cross-cultural adjustment,

SOC (the driving force for dealing with stress due to cross-

cultural adjustment), and the Three Dimensions of Cross-

cultural Adjustment Scale.

Participants had a mean total score of 57.7 (SD = 9.6) on

the SOC-13 scale. Their mean SOC-13 scores were higher

than those previously reported in studies of Japanese nurses

(Yoshida et al., 2013) and Chinese university students (Yu,

2016). He et al. (2012) revealed that the mean SOC score of

Chinese nursing students in Australia was negatively corre-

lated with acculturative stress. Migration stress is related to

the reason for migration and is high when motivated by ex-

trinsic factors (Makino, 2005). The participants’ tendency to

have a higher SOC than the other groups may be attributed

to their spontaneous motivation to challenge themselves by

moving to a new country. Supporting Chinese nurses in im-

proving their SOC and cross-cultural adjustment to the pro-

fession (sociocultural adjustment) may facilitate their self-

realization.

These results suggest an association between SOC and

cross-cultural adjustment. The Three Dimensions of Cross-

cultural Adjustment Scale measures people’s behavior and

task achievement in different cultures. This study examined

cross-cultural adjustment factors that helped nurses over-

come acculturation stress.

Psychological adjustment forms the basis of cross-cultural

adjustment, encompassing mental and physical aspects of

well-being. This initial adjustment stage is crucial to ad-

vance to the subsequent stage of sociocultural adjustment.

SOC, which refers to an individual’s ability to preserve

physical and mental health amid challenging circumstances,

is a prevalent trait among Chinese nurses. Consequently, it

is vital to implement strategies that promote SOC, such as

improving their work environment and offering social sup-

port, to aid in their cross-cultural adjustment as nursing pro-

fessionals.

Sociocultural adjustment measures whether foreign-

educated nurses have the necessary language skills to per-

form their duties in the Japanese workplace and whether

they behave in a culturally appropriate manner. It also in-

volves understanding patient needs and practical nursing

skills. The highest-scoring aspect of the scale is the corner-

stone of cross-cultural adjustment among Chinese nurses.

Since this aspect is related to SOC, Chinese nurses who can

overcome acculturative stress are likely to perform well in

Japanese healthcare settings. Hatanaka and Tanaka (2016)

analyzed the sociocultural adjustment components when ex-

amining the Three Dimensions of Cross-cultural Adjustment.

“Affinity relations” encompass trusting workplace rela-

tionships, personal friendships, and adherence to punctuality

according to Japanese workplace customs. Chinese nurses in

the high-SOC group could establish a great rapport in their

workplace. To establish relationships with Japanese individu-

als, the characteristics of Japanese interpersonal behavior

must be considered. Japanese individuals generally avoid us-

ing direct and explicit language to avoid interpersonal con-

flicts. In Japan, even in medical institutions where accurate

information transmission is crucial, “tacit understanding” is

used (Davis, 1999). In contrast, clear and explicit verbal

communication is favored in China (Wang, 2003). Japanese

individuals use ambiguous language and leave the interpreta-

tion to the receiver. Therefore, communication with Japanese

individuals requires the ability to deduce their true inten-

tions. This skill is essential for fostering relationships with

Japanese nurses in the workplace and collaborating with

physicians and other professionals. Furthermore, deducing

true intentions is also valuable when caring for patients with

physical or psychological conditions who cannot articulate

their needs clearly.

According to Hatanaka and Tanaka (2014), cultural learn-
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Table 3. Scores on SOC-13 and three dimensions of cross-cultural adjustment.

N = 39

Score

range
Min. Max. Mean.  SD

SOC-13 total 13–91 34 77 57.7 9.6

  Comprehensibility 5–35 13 29 21.8 4.5

  Manageability 4–28 8 26 17.4 3.8

  Meaningfulness 4–28 9 28 18.5 4.2

Three Dimensions of Cross-Cultural Adjustment total 19–95 56 81 67.7 5.5

    Psychological Adjustment 4–20 4 19 13.1 2.9

1. Have you have a lot of energy? 1–5 1 5 3.3 0.87

2. Have you felt and calm and peace? 1–5 1 5 3.7 0.76

3. Have you felt tired? * 1–5 1 4 2.6 0.9

4. Have you been feeling unhappy and depressed? * 1–5 1 5 3.4 1.02

Sociocultural Adjustment 13–65 38 57 47.0 4.0

    Empathic care 3–15 6 15 10.1 1.6

5. I adopt the care method of my home country when I work. 1–5 1 5 2.7 0.9

6. I understand (Japanese) familial background 1–5 2 5 3.8 0.6

7. I can offer care thet suits the needs of Japanese patients. 1–5 2 5 3.9 0.6

    Job performance 4–20 11 18 15.0 1.4

8. The patient does not talk about their true feelings and personal matters. * 1–5 1 5 3.4 0.9

9. I cannot follow instructions collectly. * 1–5 2 5 3.8 0.6

10. I can write and speak medical termsnecessary for work. 1–5 3 5 3.7 0.5

11. I cannot understand the patient’s words; thus, I cannot provide appropriate care. * 1–5 2 5 4.0 0.6

    Affinity relations 3–15 6 13 11.1 1.5

12. I participate in events at the workplace. 1–5 2 5 3.7 0.5

13. When I work, I keep promices and time like the Japanese do. 1–5 2 5 4.1 0.6

14. There are Japanese people at the work with whom I can talk honestly about work. 1–5 1 5 3.3 0.9

    Workplace adaptation 3–15 8 15 10.9 1.8

15. I do not have a good relationship with the Japanese people in the workplace. * 1–5 1 5 3.6 0.8

16. I cannot understand the Japanese medical system. * 1–5 2 5 3.6 0.8

17. I work easily like the Japanese working pattern (over work, day off, vacation). 1–5 2 5 3.6 0.9

Self-Realization Adjustment 2–10 5 10 7.5 1.2

18. I feel life is meaningful in Japan. 1–5 2 5 3.7 0.7

19. I feel challanged in studying Japanese. 1–5 3 5 3.9 0.6

Note: * Reversed scoring items.

ing improves when individuals have interpersonal interac-

tions in the host country during cross-cultural adjustment.

By developing personal friendships with Japanese col-

leagues, they can excellently understand Japanese lifestyles

and seek advice regarding workplace challenges. Therefore,

focusing on the interaction between their “affinity relation-

ship” and SOC would be effective. SOC among Chinese

nurses in Japan is associated with positive workplace rela-

tionships.

Similarly, favorable relationships have been found to en-

hance workers’ SOC (Antonovski, 1987). Moyce et al.

(2015) proposed that effective workplace transition can be

facilitated through meet-and-greet activities. Adeniran et al.

(2008) developed a support program model for foreign-

educated nurses, which includes the provision of escorts by

senior nurses for grocery shopping and local community

gatherings. Teaching them how to engage with Japanese in-

dividuals and offering them opportunities to meet outside of

work could help mitigate the negative effects of social isola-

tion. Furthermore, being knowledgeable about Japanese cus-

toms of interpersonal consideration, such as preservation and

socialization, might alleviate feelings of alienation caused by

distance from Japanese people. These findings suggest that

instructing students on the characteristics of Japanese inter-

personal behavior and providing them with opportunities to

interact with Japanese individuals will effectively promote
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Table 4. Comparison of high and low soc-13 scores.

N = 39

Score 

range

Low-score group (n = 19)

SOC ≦ 57

High-score group (n = 20)

SOC ≧ 58

p-valueMedian (25–75 perentile) Median (25–75 percentile) 

SOC-13 total 13–91 51.0 (49.0–54.0) 64.0 (60.0–68.0) 

Three dimensions of cross-cultural adjustmant total 19–95 65.0 (61.0–69.0) 70.0 (67.0–72.8) .001**

  Psychological adjustment 4–20 12.0 (10.5–14.0) 14.0 (12.5–15.0) .041**

  Socio-cultural adjustment 13–65 45.0 (43.0–47.5) 48.0 (46.0–50.5) .024**

    Empathic care 3–15 10.0 (8.5–11.0) 10.0 (9.0–11.0) .309

    Job performance 4–20 15.0 (14.0–15.5) 15.0 (14.0–16.0) .478

    Affinity relations 3–15 11.0 (10.0–12.0) 12.0 (11.5–12.0) .044**

    Workplace adaptation 3–15 10.0 (9.0–11.5) 12.0 (10.5–12.0) .065

  Self-realization Adjustment 2–10 7.0 (7.0–8.0) 8.0 (7.0–8.0) .351

Length of nursing experience in Japan (year) 5.0 (2.5–6.0) 4.0 (3.5–5.0) .989

Note: Mann-Whitney’s U test

**p<.05

their cross-cultural adjustment.

High and low scores on SOC had no association with

“empathic care,” “job performance,” or “workplace adapta-

tion.” “Empathic care” means understanding the care needs

of Japanese patients with different cultural backgrounds and

practices to meet their needs. This suggests that the partici-

pants are attentive to their patients’ needs, regardless of their

ability to tolerate stress. The same can be said for “job per-

formance,” indicating that Chinese nurses can read and write

Japanese and fulfill their duties as directed at work, regard-

less of their stress-coping abilities. However, one possible

explanation for the lack of association with certain factors

may be that the scale was designed for foreign caregivers

and did not consider the specific characteristics of Chinese

nurses.

The collectivist Chinese citizens are known for actively

helping loved ones and respecting the status of others

(Mao & Daibo, 2012; Pang et al., 2009). Considering this

cultural context, it can be inferred that empathic care for pa-

tients does not significantly differ, regardless of stress. Addi-

tionally, Pang et al. (2009) found that Chinese nurses highly

valued dedicating themselves to their patients out of altru-

ism. Considering their values, practical training experience

working under full-time nurses (Wang et al., 2016), and

high proficiency in the Japanese language, it is reasonable to

infer that their SOC was not related to “empathic care” and

“job performance.” “Workplace adaptation” refers to adapt-

ing to the workplace rules as a member of the organization.

In a comparative study of organizational commitment among

nurses in Japan and China, Guo et al. (2012) found that

Chinese nurses had high organizational and disciplinary

commitment levels.

These results suggest that support should be provided to

enhance Chinese nurses’ coping ability with acculturative

stress. This support should focus on building favorable

workplace relationships. It is important for Chinese nurses

to understand the cultural aspects related to Japanese inter-

personal behavior and for their Japanese colleagues to un-

derstand the characteristics of Chinese interpersonal behav-

ior.

Conclusion

This study found that SOC was associated with cross-

cultural adjustment among Chinese nurses in Japan. Further-

more, assisting them is necessary to build positive relation-

ships rooted in cultural understanding to enhance their SOC.

A circular correlation indicated that favorable relationships

strengthened their SOC. Chinese nurses will likely feel in-

creasingly isolated as their time in Japan prolongs unless

they familiarize themselves with the underlying factors of

Japanese interpersonal behaviors. Therefore, proactive sup-

port is needed instead of passive observations.

Limitations

The study’s contribution is limited because of the small

sample size. Hence, it is necessary to reach many partici-

pants using the Internet and surveys. By focusing on Chi-

nese nurses, it will be possible to develop support measures

well-suited to their needs instead of foreign care workers.

Additionally, the cross-cultural adjustment of Chinese nurses

in Japan was assessed using self-reporting methods, which

may have been insufficient for evaluating their adaptation to

Japanese healthcare settings. Further evaluations by Japanese

nurses working alongside them would be beneficial in devel-



JINR 2024, 3(2), e2023-0020 https://doi.org10.53044/jinr.2023-0020

8 of 9

oping appropriate support measures.
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Abstract

Objective: To investigate the risk factors affecting the onset and severity of oral mucositis in Japanese patients

with cancer undergoing chemotherapy. Methods: Patients who underwent chemotherapy at a regional cancer

hospital between January 20, 2017, and October 30, 2019, were enrolled in the study. Patients aged 20㽎80 years

with malignant tumors underwent inpatient chemotherapy treatment and gave consent to participate in the study.

Oral hygiene, immunocompetence, and nutritional status were assessed. The Common Terminology Criteria for

Adverse Events Version 5.0 was used to assess the severity of adverse responses, and patients with oral mucosi-

tis grades 0㽎1 were assigned to group 1 and those grade 2 or higher to group 2. Results: Seventy patients were

enrolled. Sixteen treatment plans were found. Group 1 had 45 patients and group 2 had 25. The following factors

were related to oral mucositis severity: caries, periodontitis, unsuitable dentures (p = .041), frequency of tooth-

brushing (p = .024), and leukocytopenia grade 3 or higher (p = .030). There were no differences between the two

groups in terms of oral hygiene, such as tongue coating and frequency of gargling, or the serum albumin and total

protein levels. The risk factors for oral mucositis grade 2 or higher included the presence of caries, periodontal dis-

ease, unsuitable dentures (p = .041), toothbrushing twice daily or less (p = .024), and leukocytopenia grade 3 or

higher (p = .030). Conclusions: Monitoring oral health and adopting preventive measures before and after che-

motherapy can help manage oral mucositis in patients with cancer.

Keywords
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Introduction

Oral mucositis during chemotherapy causes lesions on oral

tissues, and the associated discomfort, bleeding, and dys-

geusia significantly lower the quality of life (QoL) of pa-

tients with cancer by affecting eating and swallowing (Stein-

mann et al., 2021). Stokman et al. (2006) reported that oral

mucositis increases the risk of local and systemic infections

in immunosuppressed patients and that severe oral mucositis

affects the treatment of the primary disease in terms of dose

reductions and unplanned interruptions of cancer therapies,

thereby negatively impacting survival. Therefore, steps to

minimize the risk factors for oral mucositis and avoid its ag-

gravation are essential to guarantee that patients can finish

chemotherapy without reducing their QoL.

Good oral hygiene helps reduce the severity of oral mu-

cositis and mitigates the risk of bacteremia (Epstein et al.,

1999). Thus, maintaining oral hygiene is essential to avoid
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oral mucositis. However, chemotherapeutic agents can dam-

age the oral mucosal barrier and promote local invasion and

systemic propagation of commensal microorganisms. Oral

mucositis occurs with a prevalence of approximately 40% in

standard-dose anticancer regimens (Karthaus et al., 1999).

The incidence and severity of mucositis depend on regimen,

doses, and timing of chemotherapy (Elad et al., 2022).

Chemotherapy-induced mucositis varies from 40 to 76% in

patients treated with standard- and high-dose chemotherapy,

respectively (Parulekar et al., 1998). A review by Villa and

Sonis (2016) showed that approximately 30㽎40% of cancer

patients receiving chemotherapy developed mucositis. The

prevalence approached 60%㽎85% among patients receiving

hematopoietic stem cell transplantation and approached 90%

in patients with head and neck cancer who were treated with

radiotherapy plus chemotherapy (Villa & Sonis, 2016).

The importance of oral care and management during che-

motherapy has been recognized since Sonis (1998, 2004) re-

ported that mucosal infection caused by the resident flora of

the oral cavity worsens oral mucositis. Clinical guidelines

from the American Society of Clinical Oncology (Brown

and Gupta, 2020) and the Multinational Association of Sup-

portive Care in Cancer and International Society for Oral

Oncology (Elad et al., 2020) for best care of patients under-

going chemotherapy have emphasized on not only the un-

derstanding of pathophysiology of oral mucositis but also

patient education and communication between the patient

and medical staff. Oral mucositis pain as well as duration of

hospital stay for patients treated with chemotherapy can be

reduced by adopting professional oral health care. Thus, the

postchemotherapy management plan should include thor-

ough understanding of variables that influence the severity

of oral mucositis (Kubota et al., 2015).

The effectiveness of self-care using a combination of dif-

ferent oral hygiene products and methods, including tooth-

brushing, is recommended to lower the severity of oral pa-

thologies, including mucositis, in hematology-oncology pa-

tients and hematopoietic stem cell transplantation recipients

(Elad et al., 2015). Shouval et al. (2019) revealed risk fac-

tors for oral mucositis severity following allogeneic hema-

topoietic stem cell transplantation. However, factors affect-

ing the severity of oral mucositis in patients with blood, he-

matopoietic, and solid tumors who undergo treatments other

than hematopoietic stem cell transplantation have not been

investigated in detail. The importance of screening for fac-

tors associated with oral mucositis onset and oral hygiene

management to delay the development of severe oral mu-

cositis has been recognized (McGuire et al., 2013). A previ-

ous study identified age and metastasis as factors that affect

the duration of severe oral mucositis (Damascena et al.,

2018). Determining the variables that influence the degree

of oral mucositis is crucial to help the medical staff in creat-

ing more efficient plans to manage oncological patients.

Thus, this study aimed to identify the risk factors for oral

mucositis and factors affecting its severity in Japanese pa-

tients with cancer who underwent chemotherapy. Being

among the initial studies from Japan about the pathophysiol-

ogy of oral mucositis, this research adds significant perspec-

tives to the literature.

Materials and Methods

Design

This study was designed as an analytical observational

study.

Participants

Among patients who received chemotherapy between Janu-

ary 20, 2017, and October 30, 2019, at Fukuoka University

Hospital, Fukuoka, Japan, a designated regional cancer hos-

pital with 900 beds, patients meeting the following eligibil-

ity requirements were enrolled: 1) patients aged 18㽎82

years diagnosed with malignant tumors, 2) inpatient treat-

ment with chemotherapy, and 3) patient consent for use of

electronic chart data for the study that was provided by

signing the relevant consent form. In the facility, before

starting chemotherapy, patients received detail explanations

about oral mucositis and its preventive interventions. The

nurses continued to observe the patient’s oral cavity even af-

ter commencing chemotherapy.

Data Collection Methods

1) Data on patient background (age, sex, and disease name)

were obtained from medical records (electronic charts) using

a basic information data sheet. For chemotherapy patients,

nurses documented their oral hygiene status (caries, peri-

odontal disease, loose dentures, tongue coating) and the

number of times they brush their teeth and gargle from the

time they were brought to the hospital. The target facilities

used these oral assessment sheets of the medical assistance

record from the electronic medical record. Oral hygiene and

blood test data for oral mucositis risk factors were obtained

upon admission and 2 weeks after beginning initial treat-

ment as the severity of oral mucositis peaks within 2 weeks

(Elad et al., 2022).

2) For the risk of oral mucositis, the patient-side risk fac-

tors, testing necessary for early detection, and risk factors

related to medication from the Ministry of Health, Labour

and Welfare manual of treatments for serious adverse reac-

tions (2009) and the reports of Uemura et al. (2021) and Ki-

tazawa et al. (2018) were used. The eight items examined

were as follows: (1) oral hygiene conditions (caries, peri-

odontal disease, and unsuitable dentures); (2) tongue coat-

ing; (3) toothbrushing; (4) gargling; immunocompetence in

terms of (5) leukocyte count and (6) neutrophil count; and

nutritional status in terms of (7) serum albumin level and (8)
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total protein level. Concomitant use of radiation therapy was

excluded because no patients received this therapy, and be-

cause smoking was prohibited on the premises, there were

no smokers.

Blood samples were taken, and tests were conducted at

the outpatient department of Fukuoka University Hospital 2

weeks after beginning treatment as the symptoms of oral

mucositis associated with chemotherapy often appear at

around 7 days and peak at around 10㽎12 days (Sonis,

2004). If the patient was hospitalized, blood samples were

collected every 4㽎5 days according to the treatment proto-

col, and if the patient was discharged from the hospital, a

blood test was performed at the outpatient visit. Consent

was obtained from the patient for the use of blood sample

related data. The serum albumin level, total protein level,

leukocyte count, and neutrophil count were investigated.

Since leukocyte and neutrophil counts fluctuate with granu-

locyte colony-stimulating factor (G-CSF), the test value be-

fore administering G-CSF was used if it was administered

within 2 weeks of starting therapy. The severity of leukocy-

topenia and neutropenia was evaluated using the Common

Terminology Criteria for Adverse Events (CTCAE) Version

5 grade classification. Based on a report by Itagaki et al.

(2007), l3.5 g/dL was considered the cutoff for the serum al-

bumin level, and 6.2 g/dL was selected as the cutoff for the

total protein level in accordance with Kitazawa et al. (2018).

3) Data on oral mucositis were collected from the partici-

pants’ electronic records. The severity of oral mucositis was

assessed using the CTCAE Version 5 grade classification. In

this classification, grade 0 corresponds to an absence of

symptoms, grade 1 to mild symptoms not requiring treat-

ment, grade 2 to unimpaired oral intake with need for diet

therapy due to pain, grade 3 to severe pain impairing oral

intake, and grade 4 to a life-threatening condition. In the

current investigation, the highest grade was applied during

the asymptomatic and treatment phases. The patients were

divided into two groups according to the severity of oral

mucositis: patients with grades 0㽎1 were categorized into

group 1 and those with grades 2㽎3 into group 2 (oral mu-

cositis). None of the patients had grade 4 disease.

4) Risk factors of oral mucositis and comparison by oral

mucositis grade were compared. Eleven items, including

age, sex, disease, oral hygiene condition (caries, periodontal

disease, presence or absence of unsuitable dentures, tongue

coating [based on the Oral Assessment Grade (OAG)], daily

toothbrushing frequency, daily gargling frequency), immuno-

competence (leukocyte and neutrophil count), and nutritional

status (serum albumin level and total protein level) were ex-

amined as risk factors of oral mucositis. Group 1 (oral mu-

cositis grades 0㽎1) and group 2 (grades 2㽎3) were com-

pared by univariate analysis using the Mann-Whitney U test

and Fisher’s exact test.

5) Factor analysis related to severity of oral mucositis was

performed. To investigate the factors influencing severity,

univariate analysis was first performed with oral mucositis

of grade 2 or higher as the objective variable. This was fol-

lowed by a multivariate analysis using stepwise logistic re-

gression analysis with factors that had a p-value <.05 in the

univariate analysis. These things were chosen as the ex-

planatory factors for caries, periodontal disease, and unsuit-

able dentures. The participants were divided into two groups

according to the median value for the frequency of tooth-

brushing: those who brushed their teeth less than three times

and those who brushed them three or more times. Partici-

pants were also split into two groups based on tongue coat-

ing of grade <2 and grade �2. Based on the leukocyte and

neutrophil counts and the CTCAE Version 5 criteria, the

participants were classified as those having grades <3 and

�3. IBM Statistics Version 27 was used for the analysis, and

the significance threshold was set at <5%.

Ethical Considerations

This study was approved by the ethics review board of the

Fukuoka University Faculty of Medicine (approval no. 16-9-

06). Consent was obtained from the managing physician and

nurses in the ward before patient selection. Written consent

was obtained from all participants after explaining the aims

and methods of the study verbally and in writing, protection

of privacy, free participation, and freedom to withdraw their

consent at any time. The data collected were treated with

linkable anonymization so that the participants could not be

identified.

Results

Patient Background

Details of the patient background are shown in Table 1. The

median age of the participants was 62 (range, 18㽎82)

years; 34 patients were men and 36 were women; and 42

had blood and hematopoietic disorders and 28 had solid tu-

mors. The treatment regimens included a combination of an-

timetabolites, alkylating agents, neoplastic antibiotics, plant

alkaloids, platinum, and taxane drugs. Over half of the pa-

tients received cytosine arabinoside (17.1%), methotrexate

(15.7%), or R-CHOP regimen (rituximab, cyclophos-

phamide, doxorubicin, vincristine, prednisolone) (14.3%).

Antimetabolites (methotrexate, fluorouracil, and cytosine

arabinoside), alkylating agents (cyclophosphamide, melpha-

lan, and dacarbazine), antitumor antibiotics (doxorubicin and

epirubicin), and vinca alkaloids (vincristine and vinblastine)

were used for these regimens. Furthermore, topoisomerase

inhibitors (etoposide and irinotecan) and platinum medica-

tions (cisplatin and carboplatin) were used for 16% of the

patients.
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Table　1.　Patient background.

N = 70

Surveyed items n %

Age 62 (18–82) 

Sex Male 34 48.6

Female 36 51.4

Disease Malignant lymphoma 22 31.4

Acute leukemia  9 12.9

Adult onset T-cell leukemia  4  5.7

Multiple myeloma  7 10

Lung cancer  9 12.9

Breast cancer 10 14.3

Colorectal cancer  5  7.1

Pancreatic cancer, etc.  4  5.7

Therapeutic regimen

Ara-C Cytosine arabinoside 12 17.1

MTX Methotrexate 11 15.7

R-CHOP Rituximab, cyclophosphamide, doxorubicin (H: doxorubicin hydrochloride), vincristine (O: Oncovin), 

prednisolone

10 14.3

EPOCH Etoposide, prednisolone, vincristine (O: Oncovin), cyclophosphamide, Doxorubicin (H: doxorubicin hydro-

chloride)

 3  4.3

ABVD Doxorubicin (A: Adriamycin), bleomycin, vinblastine, dacarbazine  3  4.3

MP Melphalan, prednisolone  3  4.3

VTD Bortezomib (V: Velcade), thalidomide, dexamethasone  2  2.9

VCD Bortezomib (V: Velcade), cyclophosphamide, dexamethasone  2  2.9

CE Carboplatin, etoposide  4  5.7

PE Cisplatin (P: platinum antitumor agent), etoposide  3  4.3

PI Cisplatin (P: platinum antitumor agent), irinotecan  2  2.9

AC Doxorubicin (A: Adriamycin), cyclophosphamide  4  5.7

CEF Cyclophosphamide, epirubicin, fluorouracil  3  4.3

TC Paclitaxel (T: taxane), carboplatin  2  2.9

FOLFOX6 Fluorouracil, Levofolinate, oxaliplatin  3  4.3

FOLFIRI Fluorouracil, Levofolinate, irinotecan  2  2.9

Table　2.　Severity of oral mucositis based on CTCAE grades 1–4.

0 1 2 3 4

Asymptomatic Mild symptoms Moderate symptoms Severe pain Life-threatening Grade 0–1 Grade 2–3

No treatment 

needed

Does not impair oral 

intake: requires 

modification of diet

Impairs oral intake

n (%) 14 (20.0) 31 (44.3%) 17 (24.3%) 8 (11.4%) 0 45 (64.3%) 25 (35.7%)

CTCAE = Common Terminology Criteria for Adverse Events Version 5.

Severity of Oral Mucositis

The severity of oral mucositis developed during chemother-

apy and the number of cases are displayed in Table 2. The

severity of oral mucositis was grades 0 and 1 in 14 (20.0%)

and 31 (44.3%) patients, respectively, with a total of 45

(64.3%) patients with grades 0㽎1 (group 1). The severity

was grade 2 in 17 cases (24.3%) and grade 3 in 8 cases

(11.4%), with a total of 25 (35.7%) patients with grades 2㽎
3 (group 2). Twenty-five of the seventy patients (35.7%) ex-

perienced moderate or severe pain due to oral mucositis,

which hindered oral intake.

Factors Affecting the Risk Factors and Severity of Oral Mu-
cositis

Table 3 displays the risk factors for oral mucositis by grade.

Univariate analysis comparing groups 1 and 2 revealed no

discernable differences between age and sex. Regarding oral

hygiene, group 2 had a significantly higher rates of caries,

periodontal disease, and unsuitable dentures (p = .018), and
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Table　3.　Risk factors for oral mucositis and comparison by grade (univariate analysis).

N = 70

Surveyed items Group 1: grade 0–1 n = 45 Group 2: grade 2–3 n = 25 p-value

Age (years) 61 [48–68] 58 [18–82] .3a)

Sex Male/female 23/22 11/14 .206b)

Disease Malignant lymphoma 15  7

Acute leukemia  3  6

Adult-onset T-cell leukemia  2  2

Multiple myeloma  6  1

Lung cancer  8  1

Breast cancer  7  3

Colorectal cancer  4  1

Pancreatic cancer  4  0

Caries, periodontitis, unsuitable 

dentures

No 41 17 *.018a)

Yes  4  8

Tongue coating OAG: grade 1–3 (one to three points) 2.11 ± 0.53 2.42 ± 0.56 *.045b)

Frequency of toothbrushing 3.36 ± 0.53 2.88 ± 0.60 *.023b)

Frequency of gargling 4.27 ± 0.78 4.08 ± 1.08 .136b)

Leukocyte count (/dL) 3740 [980–5890] 2645 [470–10800] *.012b)

Neutrophil count (/dL) 980 [50–3050] 670 [150–4350] *.038b)

Serum albumin (g/dL) 3.6 [2.8–4.3] 3.5 [2.3–4.2] .093b)

Total protein (g/dL) 6.4 [5.5–6.9] 5.7 [4.9–7.5] .126b)

Note: Tongue coating and frequency of toothbrushing are shown as mean ± standard deviation. The median [min–max values] is presented for oth-

er parameters.

OAG = Oral Assessment Guide; grade 1 = moisture and papillae; grade 2 = tongue coating, papillae disappearance; grade 3 = thick tongue coat-

ing, redness, and swelling
a) Fisher’s exact test, b) Mann-Whitney U-test

*p < .05

Table　4.　Factors associated with grade 2 and higher (multivariate analysis) oral mucositis.

n = 25

Variable p-value OR (95% Cl)

Caries, periodontitis, unsuitable dentures No vs. yes *.041 4.272 (1.061–17.206)

Tongue coating <Grade 2 vs. ≥grade 2 .158

Frequency of toothbrushing <3 times vs. ≥3 times *.034 0.248 (0.074–0.831)

Leukocytopenia <Grade 3 vs. ≥grade 3 *.030 4.396 (1.158–16.683)

Neutropenia <Grade 3 vs. ≥grade 3 .092

Note: Tongue coating and frequency of toothbrushing (median values)

Severity of adverse reactions is compared in reference to the Common Terminology Criteria for Adverse 

Events Version 5.

CI = confidence interval; OR = odds ratio

*p < .05

a significantly higher number of patients in group 2 had

tongue coating (p = .045). While patients in group 1

brushed their teeth substantially more frequently (p = .023),

there was no discernable difference between the two groups

in the frequency of gargling. Regarding immunocompetence,

group 2 had significantly lower leukocyte (p = .012) and

neutrophil counts (p = .038). Regarding nutritional status,

there were no appreciable variations in the serum albumin or

total protein levels between both groups.

The results of the multivariate analysis with the presence

of oral mucositis grade 2 or higher as the objective variable

and items with p < .05 in the univariate analysis as the ex-

planatory variables are shown in Table 4. Regarding dental

hygiene, there were significant differences in the occurrence

of caries, periodontal disease, unsuitable dentures (p = .041),

and frequency of toothbrushing (p = .034) between the
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groups, whereas there was no significant variation in tongue

coating. Regarding the parameters of immunocompetence,

there was a significant difference in the leukocyte count (p =

.030) but not in the neutrophil count.

Therefore, the presence of caries, periodontal disease, un-

suitable dentures, brushing of teeth twice a day or less, and

grade 3 or higher leukocytopenia were determined as risk

factors that influence the severity of oral mucositis.

Discussion

According to the Oral Mucositis Assessment Guidelines, a

comprehensive baseline assessment should be made prior to

any therapy (Quinn et al., 2008). According to this guide-

line, the best management for patients receiving chemother-

apy relies on the circumstances and risks, and a baseline as-

sessment of oral mucositis risks should be prepared for in-

patients (Quinn et al., 2008). This study investigated the risk

factors affecting the severity of oral mucositis in patients un-

dergoing inpatient chemotherapy. The analysis found the

presence of caries, periodontal disease, unsuitable dentures

(p = .041), toothbrushing twice daily or less (p = .024), and

leukocytopenia of grade 3 or higher (p = .030) as risk fac-

tors associated with oral mucositis of grade 2 or higher.

The study participants were characterized by age, male to

female ratio, and laboratory test values similar to the previ-

ous studies on chemotherapy-induced oral mucositis (Pulito

et al., 2020; McGuire et al., 2013). Therefore, the findings

of this study can be regarded as typical of the clinical situ-

ations encountered by chemotherapy patients.

The incidence of chemotherapy-induced oral mucositis ac-

cording to the US National Institute of Health is 30%㽎
35%, but the incidence increases to 50% in patients with

solid cancers (Elad et al., 2015). Reportedly, in pediatric pa-

tients, presence of hematologic malignancies including lym-

phoma and germinal tumors such as nephroblastoma, neuro-

blastoma, and retinoblastoma elevated the risk of

chemotherapy-induced mucositis (Fadda et al., 2006; Valer

et al., 2021). Also, the duration of mucositis was signifi-

cantly longer (p < .0013) in patients with hematologic ma-

lignancy than those with solid tumors (Martino et al., 2003).

Our analysis included adult patients and a higher number of

patients with hematopoietic malignancies (n = 42) than with

solid tumors (n = 28). Thus, the results of our study should

be interpreted carefully, considering the possibility that the

characteristics of hematopoietic malignancies are more

strongly reflected than those of solid tumors.

The risk factors for chemotherapy-induced oral mucositis

can be generally categorized into 1) the effects of treatment

and 2) patient-side factors (Lionel et al., 2006). The effects

of treatment depend on whether the regimen predisposes the

patient to oral mucositis. Oral mucositis developed fre-

quently among patients with head and neck cancer and re-

ceiving antimetabolites fluorouracil (Moslemi et al., 2016);

pediatric patients receiving methotrexate (Valer et al., 2021);

adult patients with hematologic malignancies receiving al-

kylating agents cyclophosphamide and melphalan during and

undergoing in hematopoietic cell transplant (Alsulami &

Shaheed, 2022); patients receiving antitumor antibiotics dox-

orubicin, bleomycin, daunorubicin, or irinotecan (Naveed et

al., 2019); and patients with breast cancer receiving the

plant alkaloid taxane paclitaxel (Al Ibraheemi & Shamoun,

2016).

As these drugs can induce oral mucositis as a side effect,

it was assumed that the occurrence of oral mucositis in this

study was significantly affected by the treatment. The patho-

genesis of oral mucositis includes the inhibition of DNA

synthesis in the oral mucosal epithelium by anticancer

drugs, induction of apoptosis in the oral mucosal tissue by

the activation of transcription factors and production of cy-

tokines, generation of active oxygen by the inhibition of cel-

lular metabolic pathways, and allergies to anticancer drugs

(Sobue et al., 2018). Primary oral mucositis, which develops

by destroying the mucosal tissue, presumably occurs through

the production of free radicals in a dose-dependent manner

to anticancer drugs, resulting in early onset (Nguyen et al.,

2022). Therefore, chemotherapy with anticancer medications

linked to a high incidence of oral mucositis should be given

concurrently with patient education about the appearance of

symptoms relatively soon after the start of chemotherapy be-

fore myelosuppression begins, with close observation of the

oral cavity to prevent disease onset.

In terms of the severity of oral mucositis, 45 patients

were allocated to group 1 and 25 to group 2. One of the

main issues associated with oral mucositis is a reduction in

oral intake, which is connected to pain in the oral cavity.

Twenty-five of the seventy patients (35.7%) with oral mu-

cositis had moderate or worse pain, which impaired oral in-

take and required diet modification. A meta-analysis involv-

ing 445 patients (Tanaka et al., 2022) and a narrative study

involving both adult and pediatric patients (García-Gozalbo

& Cabañas-Alite, 2021) have suggested that during chemo-

therapy, oral mucositis is associated with significantly im-

paired nutrition. According to a review by Ravasco (2019),

patients with cancer experience weight loss, and because

weight loss significantly lowers the patient QoL, it is impor-

tant to minimize weight loss. Because dietary intake and

body weight were not investigated in this study, it was re-

quired to examine the degree of oral mucositis from the

standpoints of dietary intake and nutritional management.

In this study, univariate and multivariate logistic regres-

sion analyses of the risk factors influencing the severity of

oral mucositis were performed. The presence of caries, peri-

odontal disease, unsuitable dentures, frequency of tooth-

brushing, and leukocytopenia were identified as key risk

variables.
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Among the factors affecting oral hygiene, caries, peri-

odontal disease, unsuitable dentures, and frequency of tooth-

brushing were identified as risk factors. The study facility

was a designated university hospital for regional cancer care

that also had a dental department that permits and encour-

ages multidisciplinary dental care involving dentists and

dental hygienists. However, once chemotherapy is started,

treatment is often postponed due to dental problems, such as

aggravation of caries and periodontitis, as well as unsuitable

dentures. Caries and periodontitis can become hotbeds for

systemic infections in patients with cancer or neutropenia.

Therefore, periodontal examination of patients before treat-

ment is essential for the diagnosis and management of latent

risks of infection (Raber-Durlacher et al., 2002). Unfortu-

nately, dental visits are frequently not scheduled because

they are at the discretion of the patient, even if they are ad-

vised during the treatment planning phase on an outpatient

basis. Therefore, dental professionals in multidisciplinary

treatment teams for patients with cancer are considered

beneficial for their long-term oral health (Bertl et al., 2022).

A comprehensive review on dental disease management in

patients with cancer emphasized that periodontal therapy

prior to and during maintenance after cancer therapy (both

head and neck radiation and antineoplastic chemotherapy)

can assist attain good oral health (Hong et al., 2018). In re-

views investigating patients with different types of malig-

nancies as well as exclusively colorectal cancer, the authors

have noted that the patients’ understanding of the impor-

tance of dental visits to improve their oral environment is

insufficient (Epstein et al., 2018; Tezcan et al., 2022). An-

other study revealed insufficient understanding on dental

care in cancer patients among healthcare professionals (Pai

& Ongole, 2015).

Oral hygiene items, frequency of gargling, and tongue

coating were excluded as risk factors; however, toothbrush-

ing twice daily or less was proposed as a risk factor. The

Ministry of Health, Labour and Welfare manual of treat-

ments for serious adverse reactions㽎oral mucositis due to

anticancer drugs (2009) recommends toothbrushing four

times a day, once after every meal and once before going to

bed. Among the participants of our study, 24.3% brushed

four times or more daily and 47.1% brushed three times.

The fact that less than 25% of the participants brushed four

times daily is consistent with previous findings (Sugiura et

al., 2017). In research among Japanese patients with cancer,

Ochi et al. (2020) found that 60% of the participants

brushed twice a day or less, while Matsumae et al. (2003)

observed that most people brushed after breakfast and before

bed, but few brushed after lunch and dinner. The results of

this study suggest that brushing twice daily or less affects

the severity of oral mucositis. Put another way, it is critical

to implement interventions that boost the rate of brushing

after lunch and dinner since few individuals practice brush-

ing at those times.

Univariate analysis between groups 1 and 2 showed sig-

nificantly lower leukocyte (p = .012) and neutrophil counts

(p = .038) in group 2. Meanwhile, while the multivariate

analysis showed a significant difference for leukocytopenia

grade 3 and higher (p = .030), there was no significant dif-

ference for neutrocytopenia. Kitazawa et al. (2018) reported

that leukocyte and neutrophil counts were not risk factors

for oral mucositis during allogenic hematopoietic stem cell

transplantation and that the total lymphocyte count was the

only selected risk factor. Nonetheless, the neutrophil-to-

lymphocyte ratio was shown as a reliable indicator useful in

assessing the likelihood of more severe oral mucositis in pa-

tients receiving radiotherapy for head and neck cancer

(Homa-Mlak et al., 2021; Kawashita et al., 2021). Martinez

et al. (2014) reported that neutropenia increased the risk of

oral mucositis in a prospective cohort study of patients with

acute leukemia and non-Hodgkin lymphoma undergoing

high-dose chemotherapy.

Decreases in leukocyte, neutrophil, and total lymphocyte

counts, which are markers of immunocompetence, impact

oral mucositis severity. However, it is possible that the re-

sults differed depending on whether the treatment modality

consisted of monochemotherapy, radiochemotherapy, or

high-dose chemotherapy. Grade 3 leukocytopenia refers to

leukocyte counts of 1000-2000 µL/mm3. The results of this

study suggest that, when the leukocyte count is 2000 µL/

mm3 or less, implementation of thorough oral hygiene self-

care support and nutritional management is necessary to pre-

vent an increase in the severity of oral mucositis. Nutritional

status was linked to the frequency and severity of treatment

toxicities including oral mucositis in adult patients with na-

sopharyngeal carcinoma as well as both pediatric and adult

patients with hematologic malignancy undergoing radiother-

apy and/or chemotherapy (Shu et al., 2020; García-Gozalbo

et al., 2021). In the present study, no significant differences

existed in the serum albumin and total protein levels, which

are indices of nutritional status, between groups 1 and 2. A

study examining blood albumin levels in outpatients re-

vealed that secondary variables, such as aging, illness, and

nutritional status, altered by cancer treatment were more

likely to cause hypoalbuminemia than the direct effects of

chemotherapy (Itagaki et al., 2007). However, cell immunity

drops at serum albumin levels of 3.0 g/dL or less, increasing

the risk of infection. In addition to serum albumin and total

protein levels, comprehensive indicators, such as weight and

transferrin levels, should be assessed in future research (Bail

et al., 2016).

Suggestions for Clinical Practice

Interprofessional educational programs can improve nursing

students’ attitudes, confidence, abilities, and performance of

oral assessments (Haresaku et al., 2020). Incorporating the
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need for monitoring and managing dental caries, periodontal

disease, and unsuitable dentures and adopting good tooth-

brushing practices might help the nurses in managing oral

mucositis. The findings of this study would also help nurses

recognize the need for observation and prediction according

to the disease state in order to prevent oral mucositis and its

aggravation. This study found that the factors associated

with the degree of mucosal damage during chemotherapy

were inadequate oral cavity hygiene and weakened immu-

nity. Recent studies have reported mild oral mucositis in pa-

tients who underwent professional oral care by dentists and

dental hygienists (Kashiwazaki et al., 2012). Research on

oral hygiene conditions and the severity of oral mucositis in

hematopoietic stem cell transplant recipients showed that

mechanical removal of the oral flora using a toothbrush was

required for treating oral mucositis (Uemura et al., 2021).

However, transplant recipients are not the only ones at an

increased risk, as severe pain in patients with aggravated

oral mucositis is often managed by avoiding brushing and

focusing on gargling and moisture care. Oral mucositis dur-

ing neutropenia quadruples the risk of sepsis (Sonis et al.,

1998). It is thus essential to choose and recommend oral

care tools that allow brushing even in the presence of in-

traoral pain and to support patients so that they can provide

self-care, such as gargling and moisture care, throughout the

duration of their treatment. Whole-body nutritional manage-

ment is also crucial in addition to self-care support to in-

crease immunocompetence. Thorough multidisciplinary oral

care and nutritional management between medical, dental,

dietician, and nursing teams should be promoted to ensure

that the best efforts are made to prevent oral mucositis.

Limitations and Implications for Future Research

This study aimed to determine the risk factors that exacer-

bate chemotherapy-induced oral mucositis. The sample of

patients would ideally include equal numbers of patients

with solid and hematopoietic cancers; however, it was not

practical, nor was it simple to meet criteria based on disease

and therapy, since the study included participants receiving

inpatient care. Consequently, the sample included more

cases of hematopoietic malignancies than of solid cancers,

which may have prevented the results from reflecting the

characteristics of hematopoietic malignancies. Consequently,

the generalizability of the findings is limited. Future studies

should include similar analyses on a larger number of pa-

tients with a more balanced ratio of solid and hematopoietic

tumors.

Next, the beginning of oral mucositis caused by chemo-

therapy is influenced not only by the particular chemothera-

peutic drug that causes mucosal injury but also by compos-

ite factors, including dose, treatment timing, concomitant ra-

diotherapy, and patient status (Pulito et al., 2020). However,

the current study did not include stratified analyses in terms

of dose, type, and the number of times of administering che-

motherapeutic agents. We view this, coupled with not con-

sidering tumor types, as weaknesses of the study. We aim to

address this gap in future research.

Additionally, due to a relatively long half-life of 18㽎21

days, albumin does not allow monitoring rapid changes in

the nutritional status of patients undergoing chemotherapy.

Thus, in future to assess the nutritional status of the pa-

tient’s prealbumin might serve as a more suitable biomarker

for reflecting the nutritional state (Shu et al., 2020). Further-

more, the impact of nutritional treatments and dietary com-

ponents on management of chemotherapy-induced oral mu-

cositis should be studied.
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Abstract

Objective: This study aimed to verify the effects of implementing the admission/discharge patient flow manage-

ment (PFM) system on hospital length of stay, duration from admission to surgery, unscheduled readmission rate,

and patient satisfaction. Methods: A 1-year prospective observational study was conducted to compare patient

outcomes before and after implementing the PFM system. Data were collected from electronic medical records,

matched according to surgical technique and age, and analyzed using the Chi-square test and t-test. Patient satis-

faction was determined through surveys sent by mail. Results: A total of 1138 participants were included in this

study. PFM implementation significantly reduced the duration from admission to surgery; however, it did not signifi-

cantly improve the length of stay or unscheduled readmission rate. The patient satisfaction rate was >65%. Con-

clusions: Preoperative orientation and assessment by a multidisciplinary team in the outpatient department could

reduce the duration from admission to surgery and improve patient satisfaction.

Keywords

discharge planning, multidisciplinary cooperation, outpatient department, patient flow management, preoperative

assessment
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Introduction

The healthcare system is shifting from hospital-based to

community-based in order for patients to continue living

within familiar communities for as long as possible. In par-

ticular, discharge planning and preventing readmission have

become critical issues with the introduction of the Diagnosis

Procedure Combination and functional differentiation of

hospitals. Furthermore, there have been several studies on

hospital discharge planning and collaboration among hospi-

tal community care organizations for smooth discharge and

transition to home care.

A Cochrane review showed that discharge planning, in-

cluding post-discharge follow-up through multidisciplinary

collaboration for older patients, could effectively reduce the

hospital length of stay and readmission rates and improve

patient satisfaction (Gonçalves-Bradley et al., 2022).

Discharge-planning interventions seek to facilitate the coor-

dination of post-discharge care and improve communication

between the hospital and community services in order to aid

the transition of patients from the hospital to their discharge

destination. Studies have described multidisciplinary inter-

ventions for supporting discharge, such as patient education

by nurse practitioners and nurses (Cajanding, 2017), home

visits by nurses (Gilbert et al., 2021), telephone follow-up

interviews (Goldman et al., 2014), follow-up appointments
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with the primary care physician and other community serv-

ice providers (Lindpaintner et al., 2013), a tailored intersec-

toral discharge program involving a multi-professional team

(Meyer et al., 2022), pharmacist-led drug administration and

adherence (Bonetti et al., 2019), a comprehensive chronic

medication review, and a detailed geriatrician-led transition-

of-care communication with outpatient health professionals

(Legrain et al., 2011). However, these studies only evaluated

emergency room patients and emergency inpatients from ad-

mission to post-discharge follow-up and did not consider

pre-admission outpatient support.

Regarding pre-hospitalization patient support, preoperative

assessment clinics have increased worldwide to help hospi-

tals handle the growing number of patients and the complex-

ity of surgical procedures (Kristoffersen et al., 2022). Pre-

admission assessment by anesthesiologists, surgeons, and

nurses can effectively reduce healthcare costs (Chan et al.,

2008), decrease mortality (Kamal et al., 2011), reduce the

hospital length of stay (Mendes et al., 2005), reduce surgical

cancellation rates (van Klei et al., 2002), and improve pa-

tient satisfaction (Arun et al., 2021). However, these studies

were limited to interventions in preoperative outpatient clin-

ics and did not consider collaboration with the hospital ward

where the patient is admitted. Few studies (Maculotti et al.,

2020) have examined the effects of interventions involving

multidisciplinary collaboration between the hospital and

community service in the discharge support process, from

pre-admission assessment to hospital discharge planning.

In Japan, discharge planning for older patients, psychiatric

patients, and patients requiring long-term care has been in-

cluded in the medical treatment fee schedule since 2008 to

facilitate the smooth transfer of patients from the hospital to

their discharge destination. Accordingly, independent

discharge-planning departments comprising nurses and medi-

cal social workers (MSWs) have been established to support

patients at a high risk of discharge delay (Ministry of

Health, Labour and Welfare, 2008). Due to the shortening of

the length of hospital stay, outpatient visits are expected to

play an important role in community-hospital collaboration

during the transition period. Its roles are to prevent hospi-

talization in cooperation with community service providers,

share information with hospital wards at the time of admis-

sion, assess the need for discharge support, and share infor-

mation at the time of discharge and to prevent re-

hospitalization immediately after discharge. As challenges

for patients with scheduled admissions, it has been reported

that discharge support interventions are delayed because the

need for discharge support is assessed on the ward at the

time of admission (Tange, 2016) and that surgery dates are

delayed because preoperative instructions such as discon-

tinuation of medications are not followed (Kaneko et al.,

2020). In addition, older patients more likely have decreased

activities of daily living (ADL) due to hospitalization, which

leads to anxiety immediately after discharge (Matsumoto et

al., 2018) and risk of re-hospitalization (Tsutsui et al.,

2006). These issues have increased the need to identify la-

tent issues for patients before hospitalization, connect them

to appropriate resources early, and facilitate smooth dis-

charge planning. Thus, attention has shifted toward the ad-

mission/discharge patient flow management (PFM) system,

which collects information regarding patients scheduled for

hospitalization at outpatient visits and provides consistent

support management to facilitate the early resolution of vari-

ous problems; this has been established in outpatient visits

(Okabe et al., 2013). Moreover, in the 2018 revision of the

reimbursement system, the Ministry of Health, Labour and

Welfare proposed a new approach for supporting hospitaliza-

tion and discharge, which involves a PFM-based multidisci-

plinary team approach for patients with scheduled admis-

sions (Ministry of Health, Labour and Welfare, 2018).

Therefore, this study aimed to verify the effects of imple-

menting the admission/discharge PFM system on the hospi-

tal length of stay, duration from admission to surgery, and

unscheduled readmission rate. In addition, we aimed to

evaluate patient and family satisfaction with the PFM sys-

tem. We also examined the effectiveness of a new multidis-

ciplinary approach involving collaboration between the out-

patient department, inpatient ward, and community from

pre-admission assessment to discharge planning. This study

evaluates a new initiative to establish an outpatient-based

discharge support process from pre-hospitalization to dis-

charge. The discharge support intervention is expected to

improve the quality of discharge planning for patients and

their families and promote multidisciplinary cooperation be-

tween the hospital and the community.

Materials and Methods

Setting and Study Design

This study was conducted in a 1300-bed university hospital

in Tokyo, Japan. An Admission and Discharge Support

(ADS) center, which comprises a physician, nurses, pharma-

cists, and MSWs, was established during the outpatient visit.

Patients scheduled for surgery underwent preoperative orien-

tation and assessment at the ADS center, with patient infor-

mation required for discharge planning being transferred to

the ward nurses. This prospective observational study com-

pared outcomes before (November 1, 2016-October 31,

2017, the pre-PFM group) and after (November 1, 2017-

October 31, 2018, the post-PFM group) implementation of

the PFM system.

Conventional Care (the Pre-PFM Group)

The physician informed the patients scheduled for surgery

about inpatient treatment during their outpatient visit. After

admission, operating room nurses made a preoperative visit
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to explain the surgery. Upon admission, ward nurses as-

sessed the need for discharge support and collaborated with

the discharge-planning department to provide intervention

until discharge.

Establishment of the PFM System in the ADS Center (the
Post-PFM Group)

A multidisciplinary workgroup comprising representatives

from the nursing, physician, medical office, pharmaceutical,

and social work departments collaborated to improve the

quality of hospitalization and discharge planning. First, op-

erational flow was created: After consultation with the out-

patient physician, the ADS center staff assessed the needs of

each scheduled inpatient and provided information and sup-

port to the inpatient ward and community multidisciplinary

staff before admission. Afterward, manuals were prepared

and training sessions were held for physicians, nurses (out-

patient, operating room, discharge coordination depart-

ments), pharmacists, MSWs, and medical office staff to dis-

cuss the purpose of the PFM system and their specific roles

and the operational flow.

In the post-PFM group, the ADS center staff, comprising

the multidisciplinary staff, conducted multidisciplinary as-

sessments, collaborated with the wards and the community

to share patient information, and initiated interventions be-

fore admission. Specific roles included a pharmacist for

medication management, an operating room nurse to explain

surgical protocols, and an ADS nurse to assess postoperative

medical management, nutritional status affecting frailty, and

the need for discharge support. Moreover, follow-up visits

were scheduled for obtaining information regarding patients

who will make the outpatient visit after discharge from the

hospital by taking over the information from the wards. The

intervention of ward nurses in collaboration with the

discharge-planning department from admission to discharge

was the same as that in the conventional care group.

Participants

Patients scheduled for inpatient surgery were included in the

gastroenterology, urology, breast endocrine surgery, neuro-

surgery, and respiratory surgery departments between No-

vember 1, 2016 and October 31, 2018. These major surgical

departments have a large number of scheduled surgical ad-

missions, and the department heads agreed to cooperate in

the study. The inclusion criteria for the post-PFM group

were as follows: (a) age �18 years at the time of obtaining

consent, (b) referred for the PFM system by their primary

physician, and (c) written informed consent obtained from

the patient or surrogate. The data for the pre-PFM group

was obtained retrospectively from the electronic medical re-

cords and matched for the disease, surgical procedure, and

age with the post-PFM group. The patients from the pre-

PFM group were informed that they are allowed to stop par-

ticipating in the study. The minimal sample size was calcu-

lated to be 421, with a significance α level of 5% (0.05) and

a power of 80% (0.8), based on previously reported read-

mission and risk-reduction rates of 5.0%-8.5% and 4.9%-

6.0% (Hansen et al., 2011). The Ethical Review Committee

of the authors’ institution approved this study (No.4463-R).

Data Collection

Data such as age, sex, name of the disease, surgical proce-

dure, admission and discharge dates, date of surgery, dis-

charge location, unscheduled readmission within 1 month,

ADL, cognitive level, medications, and family structure

were collected from the electronic medical records. The pre-

and post-PFM groups were matched at a 1:1 ratio according

to the name of the disease, surgical procedure, and age.

Patient satisfaction pre-PFM was based on outpatient sat-

isfaction data collected and published annually by the hospi-

tal. The data collection period was 5 days in September

2017. The satisfaction item was the explanation of physi-

cians, nurses, and pharmacists. Data on patient satisfaction

post-PFM were collected prospectively from patients who

consented to the study. Specifically, patients were asked to

complete a self-administered mailed questionnaire 2-4 weeks

after discharge. This questionnaire collected data including

age, sex, clinical department, the explanation of medical

staff, five items regarding satisfaction with the PFM system

on a 5-point Likert scale, and overall satisfaction.

Statistical Analyses

The primary outcomes were the hospital length of stay, un-

scheduled readmissions within a month, surgical cancellation

rate, and duration from admission to surgery, and the secon-

dary outcome was the patient satisfaction. Descriptive statis-

tics for all variables of interest were calculated. Between-

group comparisons of continuous and categorical variables

were performed using the t-test and Chi-square/Fisher’s ex-

act test, respectively. A p-value of <.05 was considered sta-

tistically significant. All statistical analyses were performed

using IBM SPSS Statistics for Windows, version 23 (IBM

Corp., Armonk, NY, USA).

Results

Basic Characteristics of the Participants

Of 571 eligible patients, 569 were included in the post-PFM

group; 2 patients withdrew their consent. Accordingly, we

included 569 patients in the pre-PFM group who were

matched according to the disease name, surgical procedure,

and age.

Table 1 shows the demographic characteristics of the par-

ticipants. Most patients were scheduled for urologic surgery

(402 [35.3%] patients), followed by gastrointestinal surgery

(262 [23.0%] patients). Overall, there were 651 (57.2%)
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Table 1. Characteristics of the participants.

N = 1138

n %

Clinical department

Urologic surgery 402 35.3

Gastrointestinal surgery 262 23.0

Breast endocrine surgery 160 14.1

Neurosurgery 186 16.3

Respiratory surgery 128 11.2

Sex

Male 651 57.2

Female 487 42.8

Age, years

18–19 6 0.5

20–29 28 2.5

30–39 74 6.5

40–49 162 14.2

50–59 204 17.9

60–69 302 26.5

70–79 280 24.6

80–89 82 7.3

Table 2. Comparison of patient characteristics between pre- and post-PFM groups.

Post-PFM Pre-PFM
p-value

n = 569 (%) n = 569 (%) 

Sex Male 316  (55.5) 335  (58.9) 
.281

Female 253  (44.5) 234  (41.1) 

ADL Independence 548  (96.3) 549  (96.5) 

.877Partial assistance 18  (3.2) 16  (2.8) 

Complete assistance 3  (0.5) 4  (0.7) 

Cognitive function Normal 556  (97.7) 551  (96.8) 
.467

Cognitive decline 13  (2.3) 18  (3.2) 

Smoking Smoker 57  (10.0) 93  (16.3) 
.002

Non-smoker 512  (90.0) 476  (83.7) 

Presence of discontinued 
medications

Yes 88  (15.5) 110  (19.3) 
.100

No 481  (84.5) 459  (80.7) 

Family structure Living together 483  (84.9) 479  (84.2) 
.806

Living alone 86  (15.1) 90  (15.8) 

Note: Chi-square test.

males and 487 (42.8%) females. Moreover, most patients

were in their 60s (302 [26.5%]), followed by those in their

70s (280 [24.6%]).

There were no significant between-group differences in

sex, ADL, and cognitive function at the time of admission,

incidence of medication discontinuation, and family struc-

ture (Table 2). Moreover, 96%-97% of the patients had inde-

pendent ADL without cognitive decline. The pre-PFM group

had more smokers than the post-PFM group (93 [16.3%] vs.

57 [10.0%]; p = .002).

Duration from Admission to Surgery and Length of Hospital
Stay

The post-PFM group showed a significantly shorter duration

from admission to surgery than the pre-PFM group (1.9 ±

1.9 vs. 2.6 ± 6.0 days; p = .006; Table 3). Moreover, there

was no significant difference in the mean length of hospital

stay between the post- and pre-PFM groups (10.6 ± 13.3

days vs. 11.7 ± 14.8 days; p = .222).

Surgical Cancellation Rate and Readmission Rate

There was no significant difference in the surgical cancella-

tion rate between the post-PFM (15 [2.6%]) and pre-PFM

groups (12 [2.1%]; p = .698; Table 4). Moreover, there was

no significant difference in the rate of unscheduled readmis-

sion within 1 month between the post-PFM (6 [1.1%]) and

pre-PFM groups (14 [2.5%]; p = .112).

In the post-PFM group, five cases of surgery cancellation

were due to symptom improvement, metastasis, complica-

tions, or other treatment changes, one due to intake of dis-

continued medication, and nine due to cold or poor health.

In the pre-PFM group, five cases of surgery cancellation

were due to intake of discontinued medication, two due to

smoking, and five due to cold or poor health.

Patient and Family Satisfaction with the PFM System

The response rate to the sent questionnaire was 69.1% (n =

393). We found that >70% of the patients were satisfied

with the surgical explanation, medication management ex-

planation, and multidisciplinary care during the admission

and discharge process (Figure 1). Moreover, 66.9% of the
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Figure 1. Patient satisfaction.

completely satisfied 　　satisfied　　either　　not satisfied　　not satisfied at all　　non-response　　n = 393

  106 234 38   10 1 4

 Explanation of medication management 89 201 74 9   20

 Description of the admission and discharge process 92 218 67 8 3 5

 Ready for discharge from the hospital 77 184 99 14 6 13

  122 191 61 7 3 9

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 Patient and family care by the multidisciplinary hospital staff

Explanation of hospitalization orientation and preoperative

Table 3. Comparison of the length of hospital stay and duration from admission 
or surgery between the pre- and post-PFM groups.

Post-PFM, n = 569 Pre-PFM, n = 569
p

 mean ± SD mean ± SD

Days from admission to surgery 1.9 ± 1.9 2.6 ± 6.0 .006

Length of hospital stay 10.6 ± 13.3 11.7 ± 14.8 .222

Note: t-test.

Table 4. Comparison of the rates of surgery cancellation and unscheduled 
readmissions within a month between the pre- and post-PFM groups.

Post-PFM Pre-PFM
p

n = 569 (%) n = 569 (%) 

Surgery cancellation or delay Yes 15  (2.6) 12  (2.1) 
.698

No 554  (97.4) 557  (97.9) 

Unscheduled readmission 
within 1 month

Yes 6  (1.1) 14  (2.5) 
.112

No 563  (98.9) 555  (97.5) 

Note: Chi-square test.

patients were satisfied with their readiness for discharge

from the hospital. The percentage of satisfaction with expla-

nations provided by physicians, nurses, and pharmacists was

higher post-PFM (Figure 2).

Discussion

Hospital Length of Stay, Readmission Rate, and Surgical
Cancellation Rate

The findings revealed that implementing PFM may have sig-

nificantly shortened the duration from admission to surgery.

Individualized patient assessment in outpatient settings may

have facilitated the post-admission preoperative preparation

and thus allowed for a smooth perioperative experience. It

has been shown that pharmacist-led preoperative interven-

tions minimize the adverse effects of high-risk medications

(Han et al., 2022). The post-PFM group showed fewer cases

of surgery cancellations due to intake of discontinued medi-

cation, which suggested that the pharmacists’ role allowed

appropriate medication protocol, including preoperative

withdrawal of respective medications.

It has also been shown that preoperative orientation by
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Figure 2. Outpatient satisfaction ratings for explanations of physicians, nurses, and pharmacists.

Physician’s Explanation (post-PFM) 190 113 63 24   2 1

(pre-PFM) 819 797 711 103 37

Consultation with a Physician (post-PFM) 194 108 69 16 4  2

(pre-PFM) 844 780 686 116 419

Nurse’s attitude and explanation (post-PFM) 132 155 87 8  2 9

(pre-PFM) 656 804 915 71  19

 114 100 133 6  40

(pre-PFM) 637 674 1066   64  27

 113 139 114 21 2  4

(pre-PFM) 488 851 1029 76  22

completely satisfied 　　satisfied　　either　　not satisfied　　not satisfied at all　　non-response

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

post-PFM N = 393
pre-PFM N = 2,469

Pharmacist’s attitude and explanation 
(post-PFM)

Overall satisfaction with outpatient visit 
(post-PFM)

anesthesiologists and trained nurses reduces surgical cancel-

lation rates (van Klei et al., 2004). Appropriately trained

nurses can perform preoperative assessments at the same

level as physicians (Nicholson et al., 2013) and can collect

the medical and life history of the patients in their assess-

ments. Accordingly, implementing the PFM system allowed

a multidisciplinary approach that minimizes preoperative and

perioperative risks through preoperative evaluation of the pa-

tient’s medical and life history to predict and prepare for po-

tential post-discharge concerns.

There was no significant difference between the length of

hospital stay and unscheduled readmission rate, which could

be attributed to the patients’ high ADL and cognitive levels.

Future qualitative studies are warranted to elucidate details

regarding the occurrence of unscheduled readmission.

Patient Satisfaction Survey

A multidisciplinary approach to patients scheduled for surgi-

cal admission at the ADS center improved understanding of

the process from admission to discharge and satisfaction

with consultation time. As satisfaction with the preparation

for discharge was lower, further studies are warranted to es-

tablish a system for implementing information obtained at

the ADS center to provide consistent and appropriate sup-

port to inpatient wards. Since stress and anxiety are high in

perioperative patients immediately after surgery and after

discharge from the hospital (Gobbo et al., 2020), it is impor-

tant to provide inpatient and ongoing care in the outpatient

visit.

Limitations and Implications for the Future

This study has some limitations. First, our findings may not

be applicable to countries with different healthcare systems.

However, our findings may inform studies in other countries

on the utility of a new admission/discharge support system

that applies a multidisciplinary team approach from the pre-

admission outpatient visit to discharge. The number of pe-

rioperative patients with multiple diseases and medications

and frail older patients is expected to increase in the future.

We believe that a multidisciplinary team approach in the

outpatient visit prior to hospitalization for addressing the

complex and latent issues faced by patients, and a new col-

laborative system with the hospital ward and the community

starting from the outpatient visit, including continued care

after discharge, will reduce the risks associated with surgery

and contribute to a smooth return to home. Second, the pre-

PFM patient satisfaction data were collected retrospectively

and were anonymous. Thus, they differ from those of

matched patients in the electronic medical records. However,

as the findings demonstrated general satisfaction (>65% sat-

isfaction rate), we believe that the PFM system improves pa-

tient satisfaction. It is necessary to explore further the details

of the needs of perioperative patients regarding preparation

for discharge from the hospital.
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Conclusions

The admission/discharge PFM system significantly reduced

the duration from admission to surgery and improved patient

satisfaction. Pharmacist-led interventions may have reduced

the surgery cancellation rate due to preoperative intake of

discontinued medication. Further studies are warranted to

examine the effect on the length of stay and unscheduled re-

admissions.
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Abstract

Objective: Herein, we aimed to develop and evaluate a program to improve clinical reasoning among competent-

level nurses (i.e., nurses with 2-3 years of work experience). The primary hypothesis of the study is as follows:

“Upon completing the program, competent-level nurses can understand the patient from multiple perspectives, re-

sulting in the best nursing care for the patient.” Methods: A quasiexperimental design was employed. The pro-

gram incorporated the attributes and consequences of a conceptual analysis of clinical reasoning into an experi-

ential learning model and consisted of a prior learning module and two training sessions. The Problem-Solving
Client Support Behavior Self-Rating Scale for Nurses (9 subscales, 45 items) and the Mann-Whitney U test were

used to evaluate the effectiveness of the intervention and between-group comparisons, respectively. Results: Data

from 57 participants were analyzed. The intervention group showed improved scores for the subscales “determine

the priority of solving problems and respond flexibly to the requests of clients” (U = 241.5, p = .012), “persuade

and convince clients to accept help that they initially refuse” (U = 226.0, p = .006), “customize assistance depend-

ing on the particular situation” (U = 214.5, p = .003), and “assess the effectiveness of assistance and provide sup-

port” (U = 221.0, p = .004). Conclusions: This program improved the ability of competent-level nurses to use mul-

tiple reasoning patterns to gain a rich, multifaceted understanding of patients and make decisions about the opti-

mal care for patients based on that understanding.
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clinical reasoning, competent-level nurses, Kolb’s experiential learning model, program development
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Introduction

Clinical reasoning involves iterative thinking processes in

which a healthcare professional continuously concludes by

reasoning about specific aspects of a patient’s condition, in-

cluding concerns or changes related to it (Benner et al.,

2009). By practicing clinical reasoning, nurses can avoid the

risk of care practice that deviates from patients’ wishes and

concerns (Cruz et al., 2009; Price, 2011), make decisions re-

sponsive to patients’ needs (Clarke, 2014; Dalton & Gee,

2015), and provide quality nursing care (Kuiper et al.,

2009). Clinical reasoning is an important clinical compe-

tency for nurses (Daniel et al., 2019), making its improve-

ment a goal of nursing education.

Experience and reflection are effective in improving clini-

cal reasoning (Benner et al., 2009), and education incorpo-

rating simulation and reflection on clinical nursing practice

is being implemented. For example, the method of reflecting

on simulation practice through debriefing (Dreifuerst, 2010)

helps nursing students understand the issues, significance,
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Figure 1. Conceptual framework of the study.

Note: The conceptual framework for this study was developed by incorporating the attributes and consequences of clinical 

reasoning into Kolb’s (1984) empirical learning model. LCJR, laser clinical judgment rubric.
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and distinct context of any given case. However, it mainly

aims to improve critical thinking skills and not teach stu-

dents how to understand a particular situation or the impor-

tance of using multiple ways of thinking to interpret a situ-

ation. In addition, analytical thinking can be improved by

considering the patient’s history and clinical symptoms to

identify key issues (Bartlett et al., 2008; Kautz et al., 2009).

By reflecting on one’s reasoning by studying entries in a

nursing reflection journal (Kuiper et al., 2009), learners re-

ported improvement in their metacognition and reflective

thinking; however, the relationship between these abilities

and understanding patients remains unclear.

Clinical reasoning is influenced by multiple factors, in-

cluding its relevance to patient values and benefits, health-

care providers’ experiences, and the culture of the healthcare

providers’ team (Levett-Jones et al., 2010; Okada, 2020;

Simmons, 2010). Therefore, improvement cannot be

achieved by analytically interpreting what is experienced

and deriving clinical judgments. In addition, learners effec-

tively learn from their experiences by reflecting on their

meaning and drawing lessons (Kolb, 1984). For adults, a

follow-up activity based on what has been learned allows

for consistent reflection and promotes transformational

learning (Cranton, 1996). Therefore, in addition to repeating

the experiential learning cycle (Kolb, 1984), programs to

improve clinical reasoning must be structured to consider

the factors influencing it. It is important to reflect on the

reasoning process that helps determine priorities for nursing

practice and the factors influencing them. Although several

educational programs have been implemented to improve

clinical reasoning (Dreifuerst, 2010), none considered the

factors that influence clinical reasoning; additionally, the

methods of reflection have varied.

Herein, we aimed to develop and evaluate the effective-

ness of a program to support the improvement of clinical

reasoning among nurses with 2-3 years of clinical experi-

ence (competent-level nurses), in accordance with Kolb’s ex-

periential learning model (1984). Competent-level nurses

play preceptor and leadership roles in several workplaces

(Hirano & Koyama, 2018; Onbe et al., 2022) and influence

the quality of nursing throughout the organization; they rec-

ognize that experiential learning is essential to understand

specific situations (Benner et al., 2009) and are primed to

learn clinical reasoning. Therefore, the development of clini-

cal reasoning support programs targeting competency levels

is an important matter with direct implications for improving

the quality of care across an organization.

The conceptual framework for this study was created by

incorporating the attributes and consequences of clinical rea-

soning (Okada, 2020) into Kolb’s (1984) experiential learn-

ing model (Figure 1). Clinical reasoning is defined as the

use of analytic processes, intuition, and narrative thinking to

interpret a particular situation and metacognition to continu-

ally evaluate the situation and confirm one’s reasoning proc-
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ess. Furthermore, improved clinical reasoning is defined as a

nurse’s ability to use a combination of interrelated reasoning

patterns, such as analytic processes, intuition, and narrative

thinking, in a given situation to gain a rich and comprehen-

sive understanding of the patient and provide the best nurs-

ing care for the patient.

Study hypotheses:

・Primary hypothesis

・Upon program completion, competent-level nurses can

understand patients from multiple perspectives, resulting

in the best nursing care for patients.

・Secondary hypothesis

Upon program completion, the ability of competent-level

nurses to understand problem situations, interpret them using

multiple reasoning patterns, and use metacognition to check

their reasoning processes will be improved.

Materials and Methods

Design

We employed a quasiexperimental design; groups were cre-

ated using matching methods to ensure that study partici-

pants had similar years of experience and unit characteris-

tics; within the groups, participants were randomly assigned

to intervention and control groups for pre- and post-

intervention measurements.

As the intervention and control groups were not clearly

separated at the beginning of the study, information ex-

changes between the two groups during the study period

were probable, possibly influencing the results. To address

this concern, after the first simulation of the 1st day of train-

ing, participants were not allowed to discuss their session

content outside the training. Participants who engaged in

other training sessions in clinical reasoning or judgment dur-

ing the program period were excluded from the analysis to

avoid the influence of other learning.

Participants

The participants were competent-level nurses (with 2-3 years

of work experience). We distributed a written request for

study participation to 407 competent-level nurses working in

general hospitals in the Kinki region, Japan. A total of 62

nurses working in different units in eight hospitals agreed to

participate (acceptance rate = 15.2%) and were categorized

according to the hospital for which they worked. Groups of

8-12 participants were formed using a matching method;

this approach ensures equal experience and unit attributes,

based on the literature on the appropriate number of partici-

pants for effective group learning (Kobayashi & Suzuki,

2018). For hospitals with <8 participants, groups were cre-

ated by unit attributes. At the beginning of the training, it

was necessary to change the training schedule because of

the sudden illness of a study participant, and there were ad-

justments to ensure that the number of participants in each

group was not skewed. At the start of training, the interven-

tion and control groups had 34 and 28 participants, respec-

tively.

The required sample size calculated using the G*Power 3

software (significance level set at 5%, effect size of 0.8, and

power of 0.8) was 52 participants. This value was then mul-

tiplied by a dropout rate of 20% to obtain the required sam-

ple size of 64 participants.

In the present program, participants learn the importance

and use of clinical reasoning by reflecting on their nursing

practice and thinking in simulations using worksheets devel-

oped based on the reflective cycle (Gibbs, 1988). Methods

encouraging reflective thinking effectively improve clinical

reasoning (Bartlett et al., 2008; Forneris et al., 2015), and

reflection using tools such as worksheets can help learners

think like nurses. (Dreifuerst, 2010). Therefore, we assumed

that the program would be highly effective and set a large

effect size (0.8).

Procedure

The intervention comprised a prior learning module and 2

days of training. The training included a simulation and de-

briefing. The former involved making the best clinical judg-

ment and preparing a nursing care plan for a patient who

could not get out of bed as planned on the 2nd day after gas-

tric cancer surgery. The patient’s role was played by a

healthcare worker unfamiliar with the participants and

trained for this simulation. The simulation was designed to

meet the 11 criteria presented in the INACSL Standards of

Best Practice (INACSL Standards Committee, 2016). The

interval between days 1 and 2 of training was 4 weeks,

based on Cranton’s (1996) study (Figure 2).

Prior Learning

Prior learning included pyloric gastrectomy and the Billroth

I method, drain and tract management, wound and drain site

monitoring, potential postoperative complications, and post-

operative patient weaning. It understood and proficiently

executed the examples used in the simulation.

Day 1 of Training (Face-to-Face)

In total, 8-10 people participated in the 10-min simulation; 1

played the role of the nurse and practiced, while the others

observed the simulation, which was videotaped. After the

first simulation, the participants were divided into interven-

tion and control groups and moved to separate rooms. The

former group completed a worksheet and attended a debrief-

ing session according to the worksheet. Next, they partici-

pated in the second simulation, completed a worksheet, and

attended a debriefing session. They were also requested to

practice clinical reasoning in a clinical setting until the 2nd

day of training.

Day 2 of Training (Face-to-Face or Online)

The participants in the intervention group watched videos
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Figure 2. Support program to improve the clinical reasoning of nurses with 2-3 years of work experience: Proto-

col.

Note: This is an overview of the program, detailing the content of the 2-day training, intervention methods, and 

times for the intervention and control groups, respectively.
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(two sessions) depicting the simulation from day 1 of train-

ing that their group practiced and completed a separate

worksheet. We conducted a debriefing session based on the

simulation videos and examples of clinical reasoning prac-

tice in clinical settings, where participants shared what they

noticed and found difficult.

Control Group Participation

The control group completed the training after participating

in the first simulation and its review on day 1 of the train-

ing. Additionally, they completed questionnaires 4 weeks af-

ter day 1 of training and 8 weeks after day 2 of training.

Materials

Simulation Scenarios

The simulation scenario included the learning objectives,

simulation setting, patient background and current situation,

and prior learning tasks. The simulation cases were designed

based on enhancing clinical reasoning, aiming to identify

and intervene in situations that are challenging to assess or

unexpected, and considering the patient’s needs in terms of

physical, psychological, and social aspects.

Debriefing Guide

The guide is based on six elements of debriefing quality as-

surance, as described in the Debriefing Assessment for Simu-
lation in Healthcare (DASH) Instructor VersionⒸ (Simon et

al., 2009):

1) Establishing an engaging learning environment

2) Maintaining an engaging learning environment

3) Structuring debriefing in an organized way

4) Provoking engaging discussions

5) Identifying and exploring performance gaps

6) Helping trainees achieve or sustain good future per-

formance

Worksheets

The worksheet was developed based on Gibbs’ (1988) re-

flective cycle and designed to be completed before and after

the debriefing so that participants could compare differences

in their thinking and clinical judgments. Table 1 shows the

worksheet items and time frames.

Measures

Baseline characteristics and five measures were used to as-

sess program effectiveness. The demographic characteristics

of the participants were based on previous requirements for

clinical reasoning (Okada, 2020) and included age, gender,

education, years of nursing experience, years of experience

in current positions, units, educational role experiences, and

learning experiences related to thinking and clinical

problem-solving. The Problem-Solving Client Support Be-
havior Self-Evaluation Scale for Nurse, Scale to Reflect on
Nursing Support in Patients’ Treatment Decisions, Metacog-
nitive Scale for Adults, and Lasater Clinical Judgment Ru-
bric (LCJR) were adopted based on the attributes of clinical

reasoning (Okada, 2020). Program satisfaction was assessed

using the Debriefing Assessment for Simulation in Health-
careⒸ Student Version (DASHⒸ-SV), adapted from Drei-
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Table 1. Worksheet item and time frames.

Item Time frame

1. What did you think happened to the patient?
Postsimulation

2. How did you feel at the beginning?

3. What are some of the best things you have done in the nursing care you provided to that 

patient? Please include the reason for your opinion.

Postsimulation 

Postdebriefing

4. What do you wish you had done more of in the nursing care you provided to that patient? 

Please include the reason for your opinion.

5. What information do you think you need to practice the nursing you answered in #4? 

Please include the reason for your opinion.

6. How will you think about your decision to care the next time you encounter a situation like 

this (a judgmental or unexpected situation) ? Please include the reason for your opinion.
Postdebriefing

fuerst’s (2010) study.

Problem-solving Client Support Behavior Self-evaluation

Scale for Nurses

This scale was designed by Hattori and Funashima (2010) to

measure nurses’ quality of behaviors necessary for solving

clients’ problems. It comprises nine subscales and 45 items,

with confirmed reliability and validity. The subscales are as

follows: I. repeatedly collect and assess information to solve

problems, II. confirm the wishes of clients in solving prob-

lems, III. determine the priority of solving problems and re-

spond flexibly to the requests of clients, IV. collaborate with

members of the healthcare team to resolve problems effi-

ciently, V. persuade and convince clients to accept help that

they initially refuse, VI. help clients solve their problems,

VII. customize assistance depending on the particular situ-

ation, VIII. prevent problems that often arise from treatment

and assistance, and IX. assess the effectiveness of assistance

and provide support. A study using this scale (Sugimoto et

al., 2017) found that nurses with more experience could

identify patients’ wishes and provide assistance tailored to

each patient’s individuality. As “the best care for the patient”

is the care practiced by making decisions based on multiple

interpretations and understandings through clinical reasoning

and confirming patients’ wishes (Okada, 2020), this scale

can be used to assess improvements in clinical reasoning.

The items were rated on a five-point scale (5 = very true to

1 = mostly false). The total score was 45-225, with higher

scores indicating a great ability to determine the best nurs-

ing care for patients.

Scale to Reflect on Nursing Support in Patients’ Treatment

Decisions

This scale assesses how nurses consider patients’ wishes and

their role in supporting patients’ treatment decisions (Ogata,

2015). The scale consists of five subscales and 20 items,

with confirmed reliability and validity. The simulation con-

ducted in this program involved learners understanding pa-

tients’ wishes and determining the appropriate care to be

provided in changing situations; therefore, this scale can

adequately assess nurses’ “use multiple reasoning patterns

depending on the situation” for understanding patients. The

20 items are categorized into five subscales: I. analysis of

patients’ and their family members’ wishes, II. recognition

of nurses’ roles, III. comprehension of the circumstances of

the patients and their family members, IV. comprehension of

the circumstances of the medical team involved, and V. com-

prehension of the therapeutic situation. The items were rated

on a four-point scale (4 = always thought about it to 1 =

never thought about it at all). The total score was 20-80,

with higher scores indicating a greater ability to use multi-

ple reasoning patterns depending on the situation.

Metacognitive Scale for Adults

This scale was developed by Abe and Ida (2010). It meas-

ures metacognition in adults and has confirmed reliability

and validity. It is widely used to measure metacognition in

young nurses (Doi & Hosoda, 2023) and nursing students

(Kimura et al., 2021) and to measure metacognition in

competent-level nurses. It comprises 28 items and three

subscales: monitoring, control, and metacognitive knowl-

edge. The items are rated on a six-point scale (6 = applies
very well to 1 = does not apply at all). The total score was

28-168, with higher scores indicating higher metacognitive

ability.

Lasater Clinical Judgment Rubric (LCJR)

LCJR (Lasater, 2007) is based on 11 aspects of the clinical

judgment model (Tanner, 2006) under four stages: noticing,

interpreting, responding, and reflecting: beginning (1 point),

developing (2 points), accomplished (3 points), and exem-

plary (4 points). LCJR has been used in various instructional

settings and previous research has demonstrated its utility in

simulation education for nursing students by enabling self-

assessment of their practice (Cato et al., 2009). The total

score was 11-44 points, and a higher score indicates a better

ability to grasp the problem situation and use multiple rea-

soning patterns depending on the situation.

Debriefing Assessment for Simulation in HealthcareⒸ Stu-

dent Version (DASHⒸ-SV)

This scale was developed by Simon et al. (2009), assesses-

ing the implementation and debriefing of the simulation
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Table 2. Survey content, scales, and time frames.

Survey content Scales Time frame

Antecedents
·Learning experience

·Social context

Age, sex, education, years of nursing 

experience, years of experience in current 

unit, experience in educational roles, 

learning experiences related to thinking 

and clinical judgment

Preintervention

Attributes

· Grasp the problem situation LCJR
After day 1 of training, 

after day 2 of training, 

Postintervention

· Use multiple reasoning patterns 

depending on the situation

Scale to Reflect on Nursing Support in 

Patients’ Treatment Decisions, LCJR

·Metacognition Metacognitive scale for adults

Consequences
·Decision-making Problem-Solving Client Support Behavior 

Self-Evaluation Scale for Nurses

Preintervention, 

Postintervention· Best nursing care for the patient

Program evaluation ·Participant satisfaction DASH©-SV
After day 1 of training, 

after day 2 of training

Note: LCJR = lasater clinical judgment rubric

through six elements. Items are rated on a seven-point scale

(7 = very effective to 1 = not at all effective or harmful).
The total score was 6-42, with higher scores indicating

greater satisfaction with the training.

Data Collection and Study Period

We administered the surveys four times: preintervention

(during prior learning), after day 1 of training, after day 2 of

training, and postintervention (8 weeks after the conclusion

of day 2 of training). All survey methods involved self-

reporting. Participants completed and submitted a paper

questionnaire or scanned a Quick Response (QR) code and

responded online. Data collection was conducted from Octo-

ber 2021 to April 2022.

In the literature (Kirkpatrick & Kirkpatrick, 2006), behav-

ioral changes should ideally be evaluated 2-3 months post-

training. Therefore, we scheduled the postintervention sur-

vey period to start 8 weeks after the conclusion of day 2 of

training. We assessed satisfaction with each training session.

Table 2 presents the survey content, scales, and time frames.

Data Analysis

The analysis was performed using IBM SPSS Statistics for

Windows, Version 27, with p = .05.

Comparison of Intervention and Control Group Attributes

We conducted χ2 tests for sex, education, educational role,

and learning experiences related to thinking and clinical

judgment. We conducted unpaired t-tests for age, years of

nursing experience, and years of experience in the current

unit to ensure that the two groups had no significant differ-

ences.

Comparison between Groups

For group comparisons of the Problem-Solving Client Sup-
port Behavior Self-Evaluation Scale for Nurses, Scale to Re-
flect on Nursing Support in Patients’ Treatment Decisions,

Metacognitive Scale for Adults, and LCJR, the Mann-

Whitney U test was used for between-group comparisons

given that normality was not assumed for subscale scores at

each survey time point.

Participant Satisfaction with the Training

The Mann-Whitney U test was performed on the DASHⒸ-

SV subscale scores after day 1 of training because normality

was not assumed.

Ethical Considerations

The participants were informed verbally and in writing

about the study objectives, methods, reporting of results,

their free will and right to refuse participation, burdens and

benefits of participation, the privacy of participants and their

organizations, handling of simulation videos, and infection

control related to the COVID-19 pandemic. Afterward, they

provided their consent to participate. We explained that

nurses in the control group, if desired, could watch simula-

tion videos and undergo debriefing using worksheets after

the study was completed. This study was approved by the

Research Ethics Committee of the Graduate School of Nurs-

ing, Osaka Prefecture University (approval no. 2021-18).

Results

Participant Demographic Characteristics

Of the 62 participants who responded to the presurvey, 5

(intervention group, 1; control group, 4) dropped out during

the program. We conducted a test of independence using

participants’ demographic data and found no significant dif-

ferences between the intervention and control groups (Table

3).
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Table 3. Demographic characteristics of the participants and independence test results.

Group

participant

Intervention (n = 33) Control (n = 24) Comparison of attributes

 n (%) M (SD)  n (%) M (SD) t-value χ2 p-value

Age (years) 24.79 (1.45) 25.38 (2.65) −1.072 .288

Sex
Male 8 (24.2) 2 (8.3) 2.431 .119

Female 25 (75.8) 22 (91.7) 

Education

Bachelor 23 (69.7) 13 (54.1) 2.417 .299

Associate 0 (0.0) 1 (4.2) 

Diploma 10 (30.3) 10 (41.7) 

Nursing 

experience 

(years) 

2.27 (0.45) 2.29 (0.46) −0.154 .878

2 24 (72.7) 17 (70.8) 

3 9 (27.3) 7 (29.2) 

Experience in 

current unit 

(years) 

1 3 (9.1) 3 (12.5) 1.874 .599

1–2 2 (6.1) 0 (0.0) 

2–3 24 (72.7) 19 (79.2) 

3–4 4 (12.1) 2 (8.3) 

Experience in 

educational roles

Yes 6 (18.2) 4 (16.7) .022 .882

No 27 (81.8) 20 (83.3) 

Learning 

experiences

Yes 1 (3.0) 1 (4.2) .053 .818

No 32 (96.7) 23 (95.8) 

Evidence of Program Effectiveness

Changes in Clinical Reasoning Scale Scores

Group comparison of the difference in pre- and post-

intervention scores revealed that the intervention group

scored significantly higher for subscales III (U = 241.5, p =

.012), V (U = 226.0, p = .006), VII (U = 214.5, p = .003),

and IX (U = 221.0, p = .004) of the Problem-Solving Client
Support Behavior Self-Evaluation Scale for Nurses (Table

4).

Changes in Scale Scores of Attribute Factors for Clinical

Reasoning

Our analysis of the scores on the Scale to Reflect on Nurs-
ing Support in Patients’ Treatment Decisions revealed a

mean baseline total score of 58.05 (7.02). In the between-

group comparison of the difference in pre- and post-

intervention scores, the intervention group scored signifi-

cantly higher for subscales I (U = 238.0, p = .010), II (U =

262.5, p = .029), and V (U = 189.5, p =.001) (Table 5).

Our analysis of baseline scores on the Metacognitive
Scale for Adults revealed a mean total score of 108.88

(14.80). Intergroup comparisons of the differences in pre-

and post-intervention scores showed significant differences

in the subscales of monitoring (U = 161.0, p <.001) and

control (U = 164.0, p <.001) (Table 6).

Regarding LCJR, the mean baseline total score was 27.93

(5.15). Between-group comparison of differences in the pre-

and post-intervention scores revealed a significant difference

in the subscale of awareness (U = 246.0, p = .013) (Table

7).

Participant Satisfaction with the Training

The mean score for DASHⒸ-SV after day 1 of training was

36.42 (5.57) and 30.71 (3.67) in the intervention and control

groups, respectively. In the group comparison of DASHⒸ-SV
scores on day 1 of training, the intervention group scored

significantly higher in all items (Table 8).

Discussion

Program Effectiveness

The increase in score for subscale III (determining the prior-

ity of solving problems and responding flexibly to clients’

requests) indicated that participants acquired the ability to

systematically gather and integrate the obtained information

and determine which nursing care is best for patients. The

clinicians’ ability to notice changes in patients or deviations

from expectations (predictions) is an important concern in

clinical reasoning (Benner et al., 2009), avoiding the risk of

nursing care deviating from patients’ wishes and concerns

(Cruz et al., 2009). Our program enabled competent-level

nurses to notice unexpected events, including changes in pa-

tients and improved their ability to respond.

The increase in scores for subscales V (persuade and con-

vince clients to accept help that they initially refuse) and VII
(customize assistance depending on the particular situation)

indicated that the participants developed an understanding of

patients’ and families’ experiences with the illness. Nurses

should provide patients with information consistent with

their values and needs to help patients accept care (Larsson

et al., 2011). In addition, nurses deepen their understanding

of patients by listening to them and their families’ experi-
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Table 4. group comparison of the scores for the problem solving client support behavior 

self-evaluation scale for nurses.

Subscale Group
Before (baseline) Difference before and after

M (IQR) p-value M (IQR) p-value

I
I 17.00 (16.50–19.00) 

.947
2.00 (−1.00–4.00) 

.249
C 18.00 (17.00–18.00) 0.50 (−2.00–2.75) 

II
I 15.00 (15.00–17.00) 

.048*
2.00 (−1.00–4.00) 

.75
C 15.00 (13.00–16.00) 2.00 (0.00–3.00) 

III
I 16.00 (15.00–18.00) 

.96
2.00 (0.00–4.00) 

.012*
C 17.00 (15.25–17.00) 0.00 (−1.00–1.00) 

IV
I 20.00 (19.00–21.00) 

.587
−2.00 (−4.00–1.00) 

.50
C 20.00 (20.00–21.00) −1.50 (−5.00–0.75) 

V
I 17.00 (16.00–19.00) 

.697
1.00 (−1.50–4.00) 

.006**
C 17.00 (17.00–18.00) −1.00 (−3.00–1.00) 

VI
I 19.00 (18.00–20.00) 

.822
0.00 (−2.00–2.00) 

.071
C 18.50 (18.00–20.00) −1.00 (−3.00–0.00) 

VII
I 12.00 (10.00–14.00) 

.229
4.00 (2.00–8.00) 

.003**
C 13.00 (12.00–15.00) 1.00 (0.00–4.00) 

VIII
I 21.00 (19.50–23.00) 

.589
−2.00 (−6.00–0.00) 

.291
C 21.00 (19.25–22.00) −4.00 (−6.00– (−0.25) ) 

IX
I 18.00 (17.00–19.00) 

.176
0.00 (−2.00–1.00) 

.004**
C 19.00 (18.00–20.00) −3.00 (−5.00– (−1.00) ) 

Note: Mann-Whitney U test  *: p<.05 **: p<.01

I = intervention group; C = control group

Subscale:

I. Repeatedly collect and assess information to solve problems

II. Confirm the wishes of clients in solving problems

III. Determine the priority of solving problems and respond flexibly to the requests of clients

IV. Collaborate with members of the healthcare team to resolve problems efficiently

V. Persuade and convince clients to accept help that they initially refuse

VI. Help the clients solve their problems by themselves

VII. Customize assistance depending on the particular situation

VIII. Prevent problems that often arise from treatment and assistance

IX. Assess the effectiveness of assistance and provide support

ences with the illness (Benner et al., 2009). Thus, the study

participants understood the patients’ situations through nar-

rative thinking, thought about how to effectively interact

with the patient so that they understood and met their expec-

tations, and considered the need for assistance. Specifically,

their explanation technique improved.

Subscale VII (customize assistance depending on the par-

ticular situation) showed the greatest increase in the differ-

ence between pre- and post-intervention scores. For nurses

to provide appropriate support according to individual situ-

ations, they can consider the nursing care needed for the pa-

tient, provide nursing care according to patients’ situation,

and determine which nursing care is required. On day 2 of

training, the program participants shared their clinical rea-

soning practices; evaluated their interpretations and judg-

ments, the appropriateness of the nursing content they were

practicing, and patients’ situations; and learned to adjust,

modify, and improve nursing care. Nurses develop compe-

tence by responding to similar situations through experience

(Benner et al., 2009). Our participants improved their ability

to determine assistance according to individual situations by

accumulating learning from the simulation experience, clini-

cal practice experience, and reflection at debriefing.

The increase in the score for subscale IX (assessing the

effectiveness of assistance and providing support) indicated

an improved ability to judge the effectiveness of assistance

by integrating their observations with patients’ reactions and

complaints and the ability to identify and consider failures

based on the information obtained. Nurses must have suffi-

cient knowledge about patients to make appropriate deci-

sions regarding the patient’s situation and accurately assess

the impact of the care provided. Moreover, by critically re-

flecting on their experiences and considering the basis of

their judgments and effects of using different methods,

nurses can be aware of their unconsciously triggered as-

sumptions. Our program enabled the participants’ awareness



https://doi.org/10.53044/jinr.2023-0040 JINR 2024, 3(2), e2023-0040

9 of 13

Table 5. Group comparison of the scores for scale to reflect on nursing support in pa-

tients’ treatment decisions.

Subscale Group
Before (baseline) Difference before and after

M (IQR) p-value M (IQR) p-value

I
I 15.00 (14.00–16.00) 

.408
2.00 (0.00–2.50) 

.010*
C 15.00 (15.00–15.75) 0.00 (−1.00–1.00) 

II
I 14.00 (12.00–15.00) 

.331
2.00 (0.50–4.00) 

.029*
C 14.00 (13.00–15.00) 0.50 (−1.75–2.00) 

III
I 10.00 (9.00–12.00) 

.204
1.00 (−1.00–3.00) 

.073
C 11.00 (10.00–12.00) 0.00 (−1.00–1.00) 

IV
I 9.00 (8.00–9.50) 

.986
1.00 (0.00–2.00) 

.315
C 9.00 (9.00–9.00) 0.50 (0.00–2.00) 

V
I 9.00 (8.50–10.00) 

.168
1.00 (0.00–2.00) 

.001**
C 9.00 (9.00–11.00) 0.00 (−1.75–0.00) 

Note: Mann-Whitney U test  *: p < .05 **: p < .01

I = intervention group; C = control group

Subscale:

I. Analysis of the wishes of the patients and their family members 

II. Recognition of nurses’ roles

III. Comprehension of the circumstances of the patients and their family members

IV. Comprehension of the circumstances of the medical team involved

V. Comprehension of the therapeutic situation

Table 6. Group comparison of the scores for metacognitive scale for adults.

Subscale Group
Before (baseline) Difference before and after

M (IQR) p-value M (IQR) p-value

Monitoring
I 39.00 (36.00–43.00) 

.616
9.00 (7.00–14.75) 

<.001**
C 40.00 (37.00–44.00) 3.50 (−0.75–7.50) 

Control
I 37.00 (32.00–40.50) 

.859
6.00 (3.00–8.50) 

<.001**
C 36.00 (33.00–41.75) 0.50 (−3.00–4.00) 

Metacognitive 

Knowledge

I 34.00 (31.00–36.00) 
.644

3.00 (1.50–7.00) 
.172

C 33.50 (30.25–36.00) 2.00 (−0.5–4.00) 

Note: Mann-Whitney U test  **: p<.01

I = intervention group; C = control group

Table 7. Group comparison of the scores for LCJR.

Subscale Group
Before (baseline) Difference before and after

M (IQR) p-value M (IQR) p-value

Noticing
I 7.00 (6.00–8.00) 

.124
0.00 (0.00–1.00) 

.013*
C 8.00 (7.00–9.00) −1.00 (−2.00–1.00) 

Interpreting
I 5.00 (4.00–6.00) 

.132
0.00 (−0.5–1.00) 

.251
C 6.00 (5.00–6.00) 0.00 (−1.00–1.00) 

Responding
I 10.00 (8.50–11.00) 

.034*
1.00 (−1.00–2.00) 

.158
C 10.50 (10.00–12.00) 0.00 (−2.75–1.00) 

Reflecting
I 4.00 (4.00–6.00) 

.334
0.00 (0.00–1.50) 

.235
C 5.00 (4.00–6.00) 0.00 (−1.00–1.00) 

Note: Mann-Whitney U test *: p<.05  

I = intervention group; C = control group

LCJR = lasater clinical judgment rubric
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Table 8. Group comparison of the scores for DASH©-SV.

Subscale Group
After the training on day 1

M (IQR) p-value

DASH_1
I 6.00 (5.00–7.00) 

.039*
C 6.00 (5.00–6.00) 

DASH_2
I 6.00 (5.50–7.00) 

.001**
C 5.00 (5.00–6.00) 

DASH_3
I 6.00 (6.00–7.00) 

<.001**
C 4.50 (3.00–5.00) 

DASH_4
I 6.00 (5.50–7.00) 

<.001**
C 5.00 (4.00–6.00) 

DASH_5
I 6.00 (6.00–7.00) 

.002**
C 5.00 (5.00–6.00) 

DASH_6
I 6.00 (5.00–7.00) 

.007**
C 6.00 (5.00–6.00) 

Note: Mann-Whitney U test *: p<.05 **: p<.01

I = intervention group; C = control group

DASH©-SV = debriefing assessment for simulation in health-

care©-student version

of their own thinking patterns, learn about different ways of

thinking and their results, and understand a patient’s situ-

ation from multiple perspectives.

Conversely, for subscale II (confirming the wishes of cli-

ents in solving problems), it was difficult to assess the effec-

tiveness of the program because significant differences be-

tween groups were found at baseline. Item II assesses the

quality of problem-solving behavior of patients (Hattori &

Funashima, 2010). Nursing practices respecting patients’ and

families’ wishes may have been influenced by the support of

senior nurses in reflecting on practice and conducting case

conferences. Therefore, future comparisons must consider

such experience in matching.

Effects of Reflecting on Actions in Nursing Practice

Subscale I (analyzing patients’ and family members’ wishes)

showed a significant difference in pre- and post-intervention

scores. To understand the intentions of patients and their

families, nurses should learn about the patients’ feelings and

thoughts through dialogue and nursing support in daily in-

teractions and provide information as professionals. Continu-

ously monitoring the patient’s response during nursing care

can also help nurses determine how well the current nursing

care adheres to the patient’s and family’s wishes. However,

competent-level nurses lack well-developed engagement

skills (Benner et al., 2009). Notably, nurses’ confidence in

communicating positively correlates with work experience

(Mehralian et al., 2023). Organizational culture is another

factor that influences clinical reasoning (King et al., 2017;

Levett-Jones et al., 2010). Nurses should engage in discus-

sions with people with different values. In our program, par-

ticipants with different cultural backgrounds used work-

sheets to organize their thoughts and openly discussed how

to engage with and understand patients.

Practicing reflective thinking requires training, without

which reflective learning is limited (Naicker & Van Rens-

burg, 2018). The worksheets used in our program, based on

Gibbs’ (1988) Reflective Cycle, required participants to take

interest in patients, understand what happened to them, and

explain why the situation occurred. Thus, they were trained

to think systematically about patients’ situations. Further-

more, the repetition of case study information in the work-

sheet and debriefing promoted the participants’ understand-

ing of the patient and themselves. They recognized their

views on nursing and the assumptions leading to them and

acquired new values, resulting in an increase in their scores

for subscale II (Recognition of nurses’ roles).

Effects on Nurses’ Metacognition

Competent-level nurses experience anxiety when situations

are too hectic, novel, or complex to understand (Benner et

al., 2009). It was not easy for our participants to use “moni-

toring” and “control” to adjust their behavior while focusing

on and evaluating their thoughts in a particular situation.

However, after they improved in these aspects through our

program, the participants learned the importance and meth-

ods of objectively observing their thoughts during the de-

briefing on day 1 of training. In the debriefing on day 2 of

training, the participants reviewed the clinical practice con-

tent and learned to perform “monitoring” and “control” dur-

ing practice. Metacognition and reflection are intrinsically

related (Baird et al., 1991; Manasia & Pârvan, 2014), and

reflection in human judgment is a typical and distinct meta-

cognitive process (Gurbin, 2015). Thus, metacognition is

learned through effective reflection, and the debriefing con-

ducted in our program was effective in strengthening meta-

cognition, which is the practical process of clinical reason-

ing.

Effects on Nurses’ Clinical Judgment

In the clinical judgment model, “noticing” is influenced by

the context in which the situation occurs, nurses’ values

concerning the specific patient situation, and the culture of

the unit (Tanner, 2006). The increase in noticing scores re-

sulted from participants’ learning the importance of paying

attention to diverse information in debriefing and recogniz-

ing the assumptions of their thinking in clinical judgment

and how it differed from that of others. In particular, on day

2 of training, the participants engaged in a discussion on

clinical reasoning―which they individually practiced in

clinical settings―confirmed their strengths and weaknesses,

and identified deviations from the expected patterns. More-

over, they learned to handle such deviations. In addition, the

participants realized that the data to be interpreted are di-

verse, such as the patient’s humanity and personality, inten-
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tions, values, and social backgrounds. Similarly, they learned

the necessity of using multiple thoughts for interpretation.

Competent-level nurses can independently provide stan-

dard nursing care and determine and plan what the patient

needs, but they cannot successfully handle all the complexi-

ties and the variety of events (Benner et al., 2009). There-

fore, we provided these nurses with effective support to nur-

ture their “noticing” ability and to connect “noticing” to “in-

terpreting.”

Suggestions for Nursing Management

To improve their clinical reasoning, competent-level nurses

need a learning process that allows them to experience rea-

soning while working with patients and to apply their expe-

rience to other situations. Our program effectively improved

clinical reasoning for competent-level nurses, with high par-

ticipant satisfaction and low dropout rates. Moreover, the

program content met the participants’ learning needs. There-

fore, we strongly recommend implementing the program as

an in-service training intended to support competent-level

nurses’ learning.

Limitations

The participants in this program were familiar, as groups

were created hospital-wise. Because learning is influenced

by social interactions, interpersonal relationships, and com-

munication with others (Gagné et al., 2005), this approach

possibly influenced program effectiveness. In the future, par-

ticipants should be randomly assigned to verify the effec-

tiveness of the program. Furthermore, the study acceptance

rate (15.2%) was potentially influenced by the COVID-19

pandemic. The organizations where competent-level nurses

belong may have restricted their participation in face-to-face

training. Therefore, we aimed to increase the acceptance rate

by shortening the face-to-face training time and securing on-

line training time. Finally, program effectiveness was as-

sessed based on participant self-evaluation, which possibly

introduced bias into the evaluation content. In the future, we

will include peer evaluations to objectively assess program

effectiveness.

Conclusion

The novelty of this program is that it focuses on improving

clinical reasoning, has a structure that allows learning, and

uses worksheets to encourage thought organization and

lively exchange of ideas. Because this program effectively

improved the clinical reasoning of competency-level nurses,

we recommend its implementation as an in-hospital educa-

tional program.
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Appropriate needle penetration depth for intramuscular injections

depends on the injection site, recipient arm position, and injection

technique: A randomized crossover study
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Abstract

Objective: Various medications, such as COVID-19 vaccines, are administered via intramuscular (IM) injection

into the deltoid muscle. Although the depth of needle insertion into the deltoid muscle may vary depending on the

injection site, recipient arm position, and the injection technique that bundles or stretches the tissue, no research

has validated these observations. Therefore, this study aimed to investigate the effects of different injection sites,

arm positions, and injection techniques on subcutaneous tissue, muscle thickness, and skin-to-bone depth in or-

der to enhance the safety of IM injection practices. Methods: Thirty healthy young adults were enrolled in this

randomized crossover study. An ultrasound device evaluated the effects of two injection sites, two recipient arm

positions, and three injection techniques on subcutaneous tissue thickness, muscle thickness, and skin-to-bone

depth. Results: The subcutaneous tissue exhibited increased thickness at the injection site distal to the deltoid

muscle. In addition, muscle thickness was greater on the distal side of the deltoid when the recipient’s arm was

extended, while it was greater on the proximal side when the arm flexed. The injection technique involving muscle

bunching exclusively thickened the muscle layer without changing subcutaneous tissue thickness and simultane-

ously increased the depth from the skin to the bone. Conclusions: The safe insertion depth of the needle for IM

injection into the deltoid muscle varied depending on the injection site, recipient arm position, and the injection

technique employed. Trial Registration: UMIN-CTR. Clinical Trial: UMIN000048289.
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intramuscular injections, deltoid muscle, needle penetration depth, injection sites, arm position
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Introduction

The delivery of various medications, such as antibiotics, vi-

tamins, treatments for infertility, allergy relief, and antipsy-

chotics, is commonly achieved through intramuscular (IM)

injections. Notably, COVID-19 vaccines are also adminis-

tered via IM injections (CDC, 2023a; CDC, 2023b). The

deltoid muscle is the preferred site for IM injections, em-

phasizing the crucial importance of precise muscle penetra-

tion for effective drug delivery.

It is essential to assess the appropriate needle insertion

depth from the skin into the muscle in order to enhance the

safety of deltoid muscle injections. A 25-mm needle is rec-

ommended when administering IM injections into the del-

toid muscle (CDC, 2023c). A study that investigated thick-

ness of the subcutaneous tissue of the deltoid muscle in

Japanese individuals reported that the average subcutaneous

tissue thickness was 5.4 to 7.4 mm (Takahashi et al., 2014;

Kikuchi et al., 2009) and it can be assumed that a 25-mm

needle can penetrate the subcutaneous tissue and enter the
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muscle. However, findings from a study examining subcuta-

neous tissue and muscle thickness in young Japanese adults

indicated that a 25-mm needle may be inserted too deeply in

some cases (Nakajima et al., 2020). Furthermore, research

suggests that a 16-mm (five-eighths of an inch) needle may

be more suitable for Japanese individuals aged �50 years

with an average physique (Nakayama et al., 2022). Needle

penetration that is too deep poses a risk of shoulder injury

related to vaccine administration (SIRVA) (Yuen et al., 2022;

Wood & Ilyas, 2022). Importantly, SIRVA is reported as a

complication associated with COVID-19 vaccination in Ja-

pan (Kagawa et al., 2023), and Kearns et al.’s (2023) sys-

tematic review revealed a scarcity of published studies on

the selection of vaccination needle length.

In Japan, the deltoid muscle is targeted for IM injections

at two specific sites. One site is positioned three finger-

breadths below the acromion, commonly employed in clini-

cal settings (Nakajima et al., 2017; Takahashi et al., 2014;

Kikuchi et al., 2009). The other site is positioned at the in-

tersection of the line down from the center of the acromion

and the topmost line of the anterior and posterior axillary

lines (Nakajima et al., 2020). Patients receiving IM injec-

tions have their arms in two positions, either abducted to

60° (Cook, 2011) or hanging and relaxed at their sides

(Ministry of Health, 2023). However, the precise details of

needle penetration depth associated with these combinations

of injection sites and arm positions remain unclear.

The assessment of needle penetration depth necessitates

understanding not only the skin-to-bone depth but also the

subcutaneous tissue and muscle thickness. Various studies

have used ultrasound (US) devices to examine subcutaneous

tissue and muscle thickness (Rahamimov et al., 2021; Naka-

jima et al., 2020; Mayer et al., 2020; Takahashi et al., 2014;

Kikuchi et al., 2009). To enhance the safety of IM injection

practices, this study used US to investigate subcutaneous tis-

sue and muscle thickness and the skin-to-bone depth for

each combination of injection site and arm position. In addi-

tion, research has shown that the choice of needle length is

influenced by whether the tissue is bunched or stretched

(Ministry of Health, 2023). Previous studies conducted in

Japan have examined subcutaneous tissue and muscle thick-

ness without bundling or stretching the tissue (Nakayama et

al., 2022; Nakajima et al., 2020; Nakajima et al., 2017;

Takahashi et al., 2014; Kikuchi et al., 2009). Despite the ex-

istence of injection techniques for bundling and stretching

tissues (Rahamimov et al., 2021; Poland et al., 1997), there

is a lack of information on their effects on subcutaneous tis-

sue, muscle tissue, and skin-to-bone depth in the Japanese

population. Therefore, this study aims to explore the impact

of injector techniques involving tissue bundling and stretch-

ing on subcutaneous tissue thickness, muscle thickness, and

skin-to-bone depth.

Materials and Methods

This randomized crossover study was conducted using US

devices to assess and compare subcutaneous tissue thick-

ness, muscle thickness, and skin-to-bone depth under vari-

ous conditions within the deltoid muscle region. The study

protocol was explained to the participants verbally and in

writing; written informed consent was obtained from each

participant. This study adhered to the principles of the Dec-

laration of Helsinki. The author’s Institutional Ethics Com-

mittee (22040) approved this study. The clinical trial regis-

tration number is UMIN-CTR Clinical Trial: UMIN

000048289.

Participants

Thirty healthy volunteers were enrolled in this study. The

inclusion criteria were as follows: participants aged > 19

years; those with no history of upper limb injury, surgery, or

neurological or muscular diseases affecting the upper limbs;

those with no known allergies to the equipment used in this

study; and those with a body mass index (BMI) ranging

from > 17 to < 30 kg/m2. The determination of the number

of participants was not based on a specific calculation but

rather guided by reference to prior studies, where participant

numbers ranged from 19 to 30 (Nakajima et al., 2020;

Nakajima et al., 2017; Marshall et al., 2013). Data collection

occurred between November 2022 and March 2023.

Definition of Examined Injection Sites and Arm Positions

Figure 1 shows the IM injection sites examined in this

study. Two distinct IM injection sites were identified: (A)

positioned three fingerbreadths below the acromion, a com-

mon choice in Japanese clinical settings (Nakajima et al.,

2017), and (B) located at the intersection of a line dropping

from the middle acromion and a line connecting the highest

points of the anterior and posterior axillary lines (Nakajima

et al., 2020). The definition and marking of injection sites A

and B were carried out by two registered nurses trained in

basic nursing. Figure 2 shows the arm positions for each in-

jection site defined in this study. Two arm placements were

defined: one with the elbow extended and the arm placed

beside the body (Extension), and the other with the elbow

flexed and the hand on the hip (Flexion). These combina-

tions of injection site and arm position were labeled as A-

Extension, A-Flexion, B-Extension, and B-Flexion.

Injection Techniques

Figure 3 shows that the methods performed for all combina-

tions of defined injection sites and arm positions were as

follows: (1) Flat: Measurements were taken without apply-

ing any skin pressure, flattening, or bunching, using copious

amounts of gel, and a noncompression technique. (2)

Stretching of the skin (SS): Measurements were obtained
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Figure　1.　Locations of the two examined in-

tramuscular (IM) injection sites.

Note: A: Three finger breadths below the ac-

romion; B: Intersection of a line dropping 

from the middle acromion and a line connect-

ing the most superior point of the anterior and 

posterior axillary lines.   

Figure　2.　Definition of the two arm positions.

Note: Extension: Participants placed their arms beside their bodies 

with extended elbows. Flexion: Participants placed their hands on 

their hips with their elbows flexed.

Extension Flexion

while stretching the skin over the deltoid muscle. This tech-

nique involved pulling the skin using two fingers, specifi-

cally the thumb and index finger. (3) Skin bunching (SB):

Measurements were obtained while bunching the skin over

the deltoid muscle. This technique involved squeezing the

skin with two fingers, specifically the thumb and index fin-

ger. (4) Muscle bunching (MB): Measurements were taken

while bunching the deltoid muscle. This technique involved

squeezing the deltoid muscle with the thumb and index fin-

gers.

A computer-generated randomization list randomized the

order of Flat, SS, SB, and MB. Owing to the nature of the

intervention and the method of measurement, blinding of

randomization was not feasible in this study. The three tis-

sue manipulation techniques, SS, SB, and MB, were per-

formed by a midcareer registered nurse trained in basic

nursing who underwent repeated injection skills training to

ensure consistent application of the intervention. Flat and

each technique (SS, SB, and MB) were performed in tripli-

cate. Due to the assumption of no carryover effect from the

intervention, a washout period was not implemented. All ex-

periments were conducted in a quiet laboratory setting.

Data Collection

Figure 4 shows that a trained registered nurse used the US

diagnostic equipment Aplio i800, equipped with the linear

probe i18LX5 PLI-1205BX (Canon Medical Systems Corp.,

Tochigi, Japan), to measure subcutaneous tissue thickness,

muscle thickness, and skin-to-bone depth. US images for

each condition using B-mode were acquired three times to

assess subcutaneous tissue thickness, muscle thickness, and

skin-to-bone depth. To avoid skin compression by the probe,

the probe was held at a right angle to the plane of the ex-

amined sites. The obtained measurements were taken as av-

erage values from three images under the same conditions to

evaluate subcutaneous tissue thickness, muscle thickness,

and skin-to-bone depth as previously described (Mayer et

al., 2020).

Statistical Analysis

Data of subcutaneous tissue thickness, muscle thickness, and

skin-to-bone depth are expressed as the mean ± standard de-

viation (minimum-maximum). Comparative analyses were

conducted for each combination of injection site and arm

position under the Flat condition. In addition, this study

compared the subcutaneous tissue thickness, muscle thick-

ness, and skin-to-bone depth when employing Flat, SS, SB,

and MB techniques for each combination of injection site

and arm position. One-way repeated-measures analysis of

variance (ANOVA) followed by Bonferroni correction was

used to test for significance. Only the skin-to-bone depth of

B-Extension was non-normally distributed; however, since

the results of a nonparametric test and one-way repeated-
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Figure　3.　Definition of four interventions (for point B).

Note: Flat: without any skin pressure, stretching or bunching; SS = stretching the skin; SB = 

skin bunching; MB = muscle bunching.

Flat SS

SB MB

measures ANOVA followed by Bonferroni correction were

identical, all data were analyzed using the latter technique.

All statistical analyses were performed using IBM SPSS

Statistics version 28.0 (IBM Corp., Armonk, NY, USA). A p
value < .05 was considered statistically significant.

Results

Participants

A total of 30 healthy volunteers, consisting of 19 females

and 11 males, were enrolled, and no participants opted out

of the study. The mean age of the participants were 22.6 ±

3.9 (ranging from 20.0 to 35.0) years. Their average BMI

was 21.2 ± 2.8 (ranging from 17.4 to 26.8) kg/m2. All par-

ticipants were right-hand dominant. The average distance

from the acromion of the left arm to injection site B was 9.7

± 1.3 (ranging from 7.2 to 12.2) cm. There were no missing

US data points collected from any of the participants.

Subcutaneous Tissue Thickness, Muscle Thickness, and Skin-
to-bone Depth for Each Combination of Injection Site and
Arm Position Under the Flat Condition

Table 1 presents the subcutaneous tissue thickness, muscle

thickness, and skin-to-bone depth for each combination of

injection site and arm position under Flat, SS, SB, and MB

techniques. Figure 5a shows that the subcutaneous tissue

was significantly thinner in the A-Extension group than in

the A-Flexion, B-Extension, and B-Flexion groups (all p <

.01). In addition, the subcutaneous tissue was significantly

thinner in the A-Flexion group than in the B-Extension and

B-Flexion groups (all p < .01). Figure 5b shows that the

muscle thickness was significantly thinner with B-Flexion

than with A-Extension, A-Flexion, and B-Extension (p =

.04, p < .01, and p < .01, respectively). Furthermore, muscle
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Figure　4.　Ultrasound image at B-Extension when 

using the Flat condition.

Note: a: Superficial fascia; b: deep fascia; c: humerus; 

d: subcutaneous tissue; e: deltoid muscle; f: skin-to-

bone depth.

Table　1.　Subcutaneous tissue thickness, muscle thickness, and skin-to-bone depth at each combination of injection site and arm 

position when using flat, SS, SB, and MB techniques.

Variable Flat SS SB MB

Subcutaneous tissue thickness

A-Extension 6.1 ± 1.6 (3.4–9.9) 5.8 ± 1.6 (3.2–9.7) 6.5 ± 2.1 (3.4–12.4) 6.0 ± 1.9 (3.2–11.9)

A-Flexion 6.4 ± 1.7 (3.8–10.4) 6.3 ± 1.8 (3.5–10.4) 6.5 ± 1.9 (3.6–10.6) 6.0 ± 1.6 (3.4–10.1)

B-Extension 8.4 ± 3.2 (3.1–17.5) 8.3 ± 3.3 (2.8–17.6) 9.5 ± 4.1 (3.2–20.8) 8.8 ± 4.0 (2.8–19.4)

B-Flexion 8.3 ± 3.1 (3.3–16.7) 8.4 ± 3.1 (3.2–17.2) 8.4 ± 3.5 (3.1–18.1) 8.0 ± 3.4 (2.9–17.4)

Muscle thickness

A-Extension 21.1 ± 5.8 (10.9–39.3) 22.7 ± 5.6 (13.4–40.1) 25.3 ± 5.4 (16.6–42.5) 27.5 ± 5.5 (16.3–44.5)

A-Flexion 23.0 ± 5.4 (15.0–36.2) 24.5 ± 5.3 (16.0–36.8) 28.3 ± 5.2 (19.7–40.7) 31.1 ± 5.0 (22.6–44.2)

B-Extension 23.4 ± 6.0 (13.7–41.2) 23.9 ± 5.7 (14.4–40.8) 27.5 ± 5.6 (17.2–42.9) 31.3 ± 5.7 (22.2–47.4)

B-Flexion 18.5 ± 5.0 (12.2–30.0) 19.0 ± 4.4 (12.4–28.5) 23.6 ± 5.1 (14.8–36.4) 27.5 ± 4.8 (20.3–39.6)

Skin-to-bone depth

A-Extension 27.2 ± 6.3 (15.8–45.8) 28.5 ± 6.2 (17.9–46.4) 31.8 ± 6.3 (21.0–49.7) 33.4 ± 6.3 (20.8–50.7)

A-Flexion 29.4 ± 5.8 (19.4–43.3) 30.8 ± 5.6 (21.5–43.6) 34.8 ± 5.8 (23.4–47.8) 37.1 ± 5.6 (26.5–51.1)

B-Extension 31.8 ± 7.1 (20.5–53.8) 32.2 ± 6.9 (21.2–53.5) 37.1 ± 7.3 (25.6–57.2) 40.1 ± 7.4 (27.8–61.1)

B-Flexion 26.8 ± 5.5 (17.5–42.5) 27.3 ± 5.1 (18.5–41.5) 32.0 ± 5.4 (22.1–45.8) 35.5 ± 5.4 (24.0–49.9)

Note: A: Three finger breadths below the acromion. B: The intersection of a line dropping from the middle acromion and a line connecting 

the highest points of the anterior and posterior axillary lines. Extension: Participants placed their arms beside their bodies with their elbows 

extended. Flexion: Participants placed their hands on their hips with their elbows flexed. Flat: Without any skin pressure, stretching or 

bunching; SS = stretching the skin; SB = skin bunching; MB = muscle bunching. Unit: mm. Data: mean ± SD. Brackets: a range of mini-

mum to maximum values. Number of participants: 30

thickness was significantly thinner with A-Extension than

with A-Flexion and B-Extension (p = .04 and p = .01, re-

spectively). Figure 5c shows that the skin-to-bone depth was

significantly greater in the B-Extension group than in the A-

Extension, A-Flexion, and B-Flexion groups (all p < .01).

Moreover, the skin-to-bone depth was significantly larger

with A-Flexion than with A-Extension and B-Flexion (p =

.015 and p < .01, respectively).

Subcutaneous Tissue Thickness, Muscle Thickness, and Skin-
to-bone Depth Under Flat, SS, SB, and MB for Each Com-
bination of Injection Site and Arm Position

Figure 6a illustrates that the subcutaneous tissue thickness in

the A-Extension group was significantly thicker with SB

than with Flat, SS, and MB (all p < .01) and was signifi-

cantly thinner with SS than with Flat (p < .01). Figure 6b

shows that the subcutaneous tissue thickness in the A-

Flexion group was significantly thinner with MB than with

Flat, SS, and SB (all p < .01). Furthermore, Figure 6c

shows that the subcutaneous tissue thickness in the B-

Extension group was significantly thicker with SB than with

Flat, SS, and MB (all p < .01) and was significantly thinner

with SS than with MB (p = .046). In addition, Figure 6d

shows that the subcutaneous tissue thickness in the B-

Flexion group was significantly thinner with MB than with

Flat, SS, and SB (p = .036, p = .038, and p = .001, respec-

tively). Moreover, Figure 7 illustrates that the muscle thick-

nesses in the A-Extension, A-Flexion, B-Extension, and B-

Flexion groups were significantly greater for MB than for

Flat, SS, and SB (all p < .01). Furthermore, the muscle

thicknesses in the A-Extension, A-Flexion, B-Extension, and

B-Flexion groups were significantly greater for SB than for

Flat and SS (all p < .01). Muscle thickness in the A-

Extension, A-Flexion, and B-Extension groups were signifi-

cantly greater for SS than for Flat (p < .01, p < .01, and p =
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Figure　5.　Subcutaneous tissue thickness, muscle thickness, and skin-to-bone depth were compared for each com-

bination of injection site and arm position when using the Flat condition. (a) Subcutaneous thickness, (b) muscle 

thickness, (c) skin-to-bone depth.

Note: A: Three finger breadths below the acromion. B: Intersection of a line dropping from the middle acromion and 

a line connecting the most superior point of the anterior and posterior axillary lines. Extension: Participants placed 

their arms beside their bodies with their elbows extended. Flexion: Participants placed their hands on their hips with 

their elbows flexed. Number of participants: 30, *p < .05; **p < .01; one-way ANOVA with Bonferroni adjustment.
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.049, respectively) (Figure 7a-7c). Figure 8 shows that the

skin-to-bone depths in the A-Extension, A-Flexion, B-

Extension, and B-Flexion groups were significantly greater

with MB than with Flat, SS, and SB (all p < .01). The skin-

to-bone depths in the A-Extension, A-Flexion, B-Extension,

and B-Flexion groups were significantly larger with SB than

with Flat and SS (all p < .01). Furthermore, the skin-to-bone

depths in the A-Extension, A-Flexion, and B-Flexion groups

were significantly larger with SS than with Flat (p < .01, p
< .01, and p = .03, respectively) (Figure 8a, 8b, 8d).

Correlation between BMI and Subcutaneous Tissue Thick-
ness, Muscle Thickness, and Skin-to-bone Depth

Table 2 presents Pearson’s correlation coefficients, measur-

ing the correlation between BMI and subcutaneous tissue

thickness, muscle thickness, and skin-to-bone depth at each

combination of injection site and arm position under the Flat

condition. All investigated parameters, such as subcutaneous

tissue thickness, muscle thickness, and skin-to-bone depth,

exhibited a significant positive correlation with BMI (.57 �r

�.39, p < .05; .72 �r �.48, p < .01; and .83 �r �.73, p <

.001, respectively).

Discussion

The administration of IM injections is associated with multi-

ple complications, such as serious tissue damage due to drug

leakage during inadvertent subcutaneous administration

(Ozen et al., 2019) and SIRVA resulting from excessive

puncture (Yuen et al., 2022). Thus, healthcare practitioners

must be knowledgeable in the appropriate needle penetration

depth when performing IM injections. However, determining

the approximate needle depth involves factors such as sub-

cutaneous tissue thickness, muscle thickness, and skin-to-

bone depth.

This study focused on the deltoid muscle IM injection

site, recipient arm position, and injection technique to com-

pare subcutaneous tissue thickness, muscle thickness, and

skin-to-bone depth. The results of the study showed that the

safe insertion depth of the needle for IM injections into the

deltoid muscle varied based on the injection site, recipient

arm position, and injection technique. The strength of this
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Figure　6.　Subcutaneous tissue thickness when using the Flat, SS, SB, and MB techniques for each combina-

tion of injection site and arm position. (a) A-Extension, (b) A-Flexion, (c) B-Extension, (d) B-Flexion.

Note: A: Three finger breadths below the acromion. B: Intersection of a line dropping from the middle acromion 

and a line connecting the most superior point of the anterior and posterior axillary lines. Extension: Participants 

placed their arms beside their bodies with their elbows extended. Flexion: Participants placed their hands on 

their hips with their elbows flexed. Flat: without any skin pressure, stretching or bunching; SS = stretching the 

skin; SB = skin bunching; MB = muscle bunching. Number of participants: 30, *p < .05; **p < .01; ***p < .001, 

one-way ANOVA with Bonferroni adjustment.
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study lies in its exploration of different sites, arm positions,

and techniques when injecting into the deltoid muscle.

The study found variations in subcutaneous tissue thick-

ness, muscle thickness, and skin-to-bone depth for each

combination of injection site and arm position. The subcuta-

neous tissue thickness for A-Extension and B-Extension

were similar to the data from previous US device-validated

studies (Nakajima et al., 2017; Kikuchi et al., 2014). Nota-

bly, subcutaneous tissue was thicker at injection site B than

at injection site A, aligning with findings from other studies

that reported a gradual increase in subcutaneous tissue thick-

ness from proximal to distal deltoid muscle (Nakajima et al.,

2017). The muscle thickness exhibited distinct patterns: Dur-

ing Extension (i.e., participants with arms beside their bod-

ies and elbows extended), the muscle was thicker in B than

in A, while during Flexion (i.e., participants with hands on

their hips and elbows flexed), the muscle was thicker in A

than in B. This observation is consistent with a recent study

indicating that the thickness of the deltoid muscle gradually

increases distally during Extension (Nakajima et al., 2017).

However, only a few studies have explored muscle thickness

at each injection site during Flexion. The middle deltoid

muscle, which is responsible for shoulder abduction, has its

origin near the acromion, with insertion at the deltoid tuber-

cle (Reed et al., 2016; John, 2019). Contraction of the mid-

dle deltoid is concentric, and during Flexion, the muscle

contracts proximally (Ozone et al., 2022), suggesting that

site A, the more proximal part of the deltoid muscle, is

thicker than site B. This interpretation is supported by the

finding that the muscle at site B was thinner during Flexion

than during Extension. Based on these findings, the follow-

ing characteristics were suggested: (1) At IM injection site

A, the subcutaneous tissue is thin, and during arm flexion,

muscles become thicker, and skin-to-bone depth increases;

and (2) at IM injection site B, the subcutaneous tissue is

thicker, and during arm extension, muscles become thicker,

leading to an increase in skin-to-bone depth.

In the comparison among the Flat, SS, SB, and MB

groups, there were considerable differences in subcutaneous

tissue thickness, muscle thickness, and skin-to-bone depth.
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Figure　7.　Muscle thickness when using the Flat, SS, SB, and MB techniques for each combination of injection 

site and arm position. (a) A-Extension, (b) A-Flexion, (c) B-Extension, (d) B-Flexion.

Note: A: Three finger breadths below the acromion. B: Intersection of a line dropping from the middle acromi-

on and a line connecting the most superior points of the anterior and posterior axillary lines. Extension: Partici-

pants placed their arms beside their bodies with their elbows extended. Flexion: Participants placed their hands 

on their hips with their elbows flexed. Flat: Without any skin pressure, stretching or bunching; SS = stretching 

the skin; SB = skin bunching; MB = muscle bunching. Number of participants: 30, *p < .05; **p < .01; ***p < 

.001, one-way ANOVA with Bonferroni adjustment.
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The SS technique involves pulling the skin using two fin-

gers, specifically the thumb and index finger. However, ex-

cept in the A-Extension group, the subcutaneous tissue did

not become thinner with the SS technique than with the Flat

condition. Furthermore, contrary to the recommendation in

vaccination best practice guidelines (CDC, 2023c) to use

short needles when stretching the skin flat, the findings of

this study suggest that stretching the skin flat does not thin

the subcutaneous tissue. Moreover, it is worth noting that

previous research has indicated variations in skin parameters

across different body parts (John et al., 2023). While the de-

tailed nature of the subcutaneous tissue of the deltoid mus-

cle cannot be fully elucidated from the results of this study,

it appears unlikely that simply pulling the skin on the sur-

face with two fingers results in subcutaneous tissue thinning.

Regarding muscle thickness, the SS technique did not di-

rectly approach the deltoid muscle. Consequently, the mus-

cle was not as thick as when using SB and MB, and the

skin-to-bone depth was not as deep as observed with SB

and MB.

SB is a technique involving bundling the skin using two

fingers, specifically the thumb and index finger. In their

study, Rahamimov et al. (2021) advised against the use of

the SB technique due to the associated risks of subcutaneous

injection. However, the findings of this study showed that at

the two selected IM injection sites, the subcutaneous tissue

became thicker during Extension, while during Flexion,

there was no significant difference compared to the Flat

condition. During Extension, the subcutaneous tissue is

pulled horizontally, whereas during Flexion, it is pulled di-

agonally upward. Particularly, bundling the skin diagonally

upward may be more challenging than bundling the skin

horizontally. Regarding muscle thickness, although SB did

not directly approach the deltoid muscle, the muscle was the

second thickest after MB, and the skin-to-bone depth was

also the second deepest after MB. The thickness of the sub-

cutaneous tissue during the Flat condition was approxi-

mately 6-8 mm for all combinations of injection sites and
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Figure　8.　Skin-to-bone depth when using the Flat, SS, SB, and MB techniques for each combination of injec-

tion site and arm position. (a) A-Extension, (b) A-Flexion, (c) B-Extension, (d) B-Flexion.

Note: A: Three finger breadths below the acromion. B: Intersection of a line dropping from the middle acromi-

on and a line connecting the most superior points of the anterior and posterior axillary lines. Extension: Partici-

pants placed their arms beside their bodies with their elbows extended. Flexion: Participants placed their hands 

on their hips with their elbows flexed. Flat: without any skin pressure, stretching or bunching; SS = stretching 

the skin; SB = skin bunching; MB = muscle bunching. Number of participants: 30, *p < .05; **p < .01, one-way 

ANOVA with Bonferroni adjustment.
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arm positions. Consequently, it was challenging to bundle

only the subcutaneous tissue, thus raising the possibility that

the muscle may also be bundled together.

MB is a technique in which the deltoid muscle is bundled

using the thumb and index finger (Koster et al., 2009). As

expected, the MB method, which focuses on bundling the

muscle, successfully thickened the muscle at any combina-

tion of injection site and arm position. In addition, due to

the increased muscle thickness, MB was able to increase the

skin-to-bone depth for any combination of injection site and

arm position. Interestingly, the subcutaneous tissue did not

become thicker with the MB technique than under the Flat

condition at any combination of injection site and arm posi-

tion.

Based on these findings, each technique exhibits distinct

characteristics for Japanese adults: (1) The SS technique

does not appear to be very effective in thinning the subcuta-

neous tissue of the deltoid muscle. (2) The effectiveness of

the SB technique is influenced by the technique of the

medical worker performing SB and the recipient’s arm posi-

tion. As a result, the subcutaneous tissue and muscle thick-

ness may vary based on these factors. (3) The MB technique

allows only the muscle to thicken at any combination of the

injection site and arm position, resulting in the deepest skin-

to-bone depth.

This study found that subcutaneous tissue thickness, mus-

cle thickness, and skin-to-bone depth were positively corre-

lated with BMI, regardless of injection site or arm position.

Previous reports have shown that the length of the injection

needle to be inserted should be determined on an individual

basis, taking into account BMI (Takahashi et al., 2014;

Cook et al., 2006) and body size (Shankar et al., 2014). The

results of this study suggest that changes in injection loca-

tion in the deltoid muscle or arm position do not affect the

results of previous ones (Shankar et al., 2014; Takahashi et

al., 2014; Cook et al., 2006).

In conclusion, this study discusses techniques for the safe

insertion of a needle into the deltoid muscle during IM in-
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Table　2.　Pearson’s correlation coefficients, indicating the cor-

relation between BMI and the subcutaneous tissue thickness, 

muscle thickness, and skin-to-bone depth at each combination 

of injection site and arm position when using the flat condition.

Variable Pearson’s correlation p value

Subcutaneous tissue thickness

A-Extension .39 .034

A-Flexion .47 .009

B-Extension .54 .002

B-Flexion .57 .001

Muscle thickness

A-Extension .68 < .001

A-Flexion .72 < .001

B-Extension .69 < .001

B-Flexion .48  .008

Skin-to-bone depth

A-Extension .73 < .001

A-Flexion .80 < .001

B-Extension .83 < .001

B-Flexion .75 < .001

Note: A: Three finger breadths below the acromion. B: The intersec-

tion of a line dropping from the middle acromion and a line connect-

ing the highest points of the anterior and posterior axillary lines. Ex-

tension: Participants placed their arms beside their bodies with their 

elbows extended. Flexion: Participants placed their hands on their 

hips with their elbows flexed. BMI, body mass index. Flat: without 

any skin pressure. Number of participants: 30

jections in Japanese adults. Despite the Centers for Disease

Control and Prevention (CDC) recommendation to use a

standard 25-mm needle (CDC 2023c), the findings of this

study revealed that the average subcutaneous tissue thickness

under the Flat condition was 25 mm or less for all combina-

tions of injection site and arm position. In addition, the av-

erage skin-to-bone depth was 25 mm or more for all combi-

nations of injection site and arm position under the Flat con-

dition. Therefore, this study posits that, in all instances, even

with a fully inserted 25-mm needle at a 90° angle, the nee-

dle penetrates the subcutaneous tissue without reaching the

bone. However, it is worth noting that this does not imply

that all combinations of injection sites and arm positions are

universally suitable for all patients. Thus, from a caution

perspective, this study hypothesizes that the minimum skin-

to-bone depth with the Flat condition might be less than 25

mm for certain combinations, as fully inserting a 25-mm

needle at a 90° angle could pose a risk of hitting the bone

in some recipients, particularly those with lower BMIs,

thereby increasing the risk of SIRVA (Yuen et al., 2022;

Wood & Ilyas, 2022). Notably, among the injection tech-

niques, only MB allows the muscle to thicken across all

combinations of injection site and arm position, thereby

achieving the deepest skin-to-bone depth. Consequently, for

specific combinations, such as A-Flexion and B-Extension,

where the minimum skin-to-bone depth exceeded 25 mm

and the maximum subcutaneous tissue thickness was less

than 25 mm, the findings of this study suggest that (1) over-

all, using a full 25-mm needle at any combination of injec-

tion site and arm position is generally safe, and (2) for re-

cipients with a low BMI, using the MB technique with arm

flexion for IM injection site A and arm extension for IM in-

jection site B may be safer.

This study had some limitations. First, all participants in

this study had normal BMIs. A previous study of 553 Japa-

nese subjects reported that the maximum subcutaneous tis-

sue thickness at point A in subjects with BMI > 30 was 16

mm (Takahashi et al., 2014). Therefore, the MB technique

may be used for A-Flexion even if the BMI is > 30. In the

B-Extension group, the maximum subcutaneous tissue thick-

ness using the MB technique was 19.4 mm; although there

were no participants with BMI > 30 in this study, it is as-

sumed that a 25-mm needle may not reach the subject’s

muscles if the BMI is > 30. In the B-Extension group, the

subcutaneous tissue was significantly thinner with the SS

technique than with the MB technique; thus, the SS tech-

nique may be more appropriate when employing B-

Extension in individuals with a BMI of > 30. Second, par-

ticipants in this study were within a specific age range. In

general, muscle volume decreases and body fat volume in-

creases with age (Nagy & Pappas, 2019). A previous study

of Japanese subjects who were elderly showed that subcuta-

neous and muscle volume lengths were significantly shorter

in subjects aged �75 years than in those aged 50-64 years

(Nakayama et al., 2022). Therefore, the results of this study

should be extrapolated with particular caution to Japanese

subjects aged �75 years. To comprehensively address safe

IM injection sites, future large-scale studies are required, en-

compassing individuals with varying BMIs and across dif-

ferent age groups, including those who are obese. Third,

data regarding the course of the axillary nerve and the nee-

dle length that should remain within the deltoid muscle were

not available in this study. If the patient’s arm is abducted,

the axillary nerve moves closer to the acromion and the risk

of nerve injury increases (Kim et al., 2017). Although no

studies have directly compared arm position to the fre-

quency of nerve injury, there is insufficient evidence to con-

clude that arm position is associated with nerve injury. Thus,

further studies are warranted to investigate these factors and

establish safe injection techniques.
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Abstract

Objective: This study evaluated new indices for quantitative assessment of mobility in orthopedic patients who

underwent total hip and knee arthroplasties. Methods: This observational study evaluated three new indices, the

5-m walker gait, sitting-rising, and supine-to-sitting and sitting-to-supine times, for assessing the ambulatory func-

tion of 33 orthopedic patients after total hip and knee arthroplasties in the immediate postoperative period. The va-

lidity of these indices was verified using the functional independence measure, and their effectiveness was exam-

ined by comparing them with previously reported indices. Results: The 5-m walker gait time had the highest sen-

sitivity, and Youden’s index was the most valid model fit. These new indices demonstrate greater sensitivities and

specificities than previously reported indices. Conclusions: The 5-m walker gait time is a clinically valid and effec-

tive index of independent mobility.

Keywords
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Introduction

The global prevalence of osteoarthritis (OA) is approxi-

mately 303.1 million, with an age-standardized prevalence

of 3,754.2 per 100,000 people (Safiri et al., 2020). OA im-

pairs mobility, requires assistance in performing various ac-

tivities of daily living (ADLs), and can cause patients to be-

come bedridden. Bedridden status and lack of standing time

can lead to various complications, including impaired motor

and cognitive function, dementia (Laurin et al., 2001), deep

vein thrombosis, pulmonary embolism, and urinary tract in-

fection, all of which have a significant bearing on life ex-

pectancy and quality of life (Rogers et al., 2008; Teasell &

Dittmer, 1993; Brown et al., 2004).

Total hip arthroplasty (THA) and total knee arthroplasty

(TKA), which are performed for end-stage OA, can improve

“mobility function” related to various ADLs (Miyazaki et

al., 2022). Postoperative care, early ambulation, and inde-
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pendent mobility acquisition are important for restoring mo-

bility and enabling earlier discharge (Oberfeld et al., 2021;

Amano et al., 2016). Therefore, it is important to assess the

patient’s mobility function from the acute postoperative pe-

riod to allow the patient to move independently as early as

possible and to promote physical activity (Kronborg et al.,

2016).

Several cutoff values have been used to assess a patient’s

mobility independence, including �2.5 times (Iwase et al.,

2014) on the 10-s chair stand test (Frail CS-10), �26.0 cm

(Morio et al., 2007) on the functional reach test (FRT),

�2.334 N/kg (Katoh & Kaneko, 2014) on the isometric knee

extension muscle strength test, and score of �6 (Hall et al.,

1999) on the functional independence measure (FIM), which

comprehensively and objectively evaluates mobility. These

indices are intended for use in patients in the chronic recov-

ery stage, in whom conditions change slowly. When these

indices are used for patients in the acute postoperative pe-

riod, during which ambulatory function can significantly

change daily (such as in patients after orthopedic surgery),

daily assessments can be burdensome for both patients and

medical care providers. Additionally, these indices were not

developed to account for assistive devices used by orthope-

dic patients in the acute postoperative period.

The cumulated ambulation score (CAS) was used to as-

sess mobility in the acute postoperative period after orthope-

dic surgery (Ferriero, 2018). CAS has been validated for

evaluating mobility in the early postoperative period among

patients with hip fractures. It comprises three items that as-

sess activities that characterize a patient’s basic mobility on

a 3-point scale: 0 indicates “not possible even with human

assistance or verbal cues,” 1 indicates “possible with human

assistance or verbal cues,” and 2 indicates “safe to do with-

out human assistance or verbal cues” (Kristensen et al.,

2009). However, judgment on points 1 and 2 is qualitative

and is made by physical therapists (PTs). This judgment be-

tween points 1 and 2 for assessing patient mobility inde-

pendence may differ among nurses who do not specialize in

assessing ambulation in daily clinical practice because of the

lack of standardized diagnostic measurements and cutoff

values.

Nurses have been reported to not allow patients to move

independently because of fear of falling, forcing them to be

on bed rest for longer than necessary (Zegelin, 2008;

Doherty-King & Bowers, 2013). This study indicates that

assessing patient mobility independence can be challenging

for nurses. Much of the postoperative care, essential to the

success of the surgical procedure, is the responsibility of the

nurse and is directed toward the correct mobilization and

education of the patient (Wallis & Taylor, 2011). To address

these issues, clinical providers should quantitatively assess

ambulatory function.

This study aimed to develop more quantitative indices for

assessing improvements in ambulatory function among pa-

tients undergoing THA or TKA surgery. We specifically fo-

cused on quantifying walking time, time taken to sit from a

standing position, and time taken to lie down from sitting

position. This approach enhances our understanding of post-

operative patient recovery and mobility. As a first step in de-

veloping these new mobility function measures, we evalu-

ated their cutoff values and validated their use in patients

who underwent pilot THA or TKA surgery.

Materials and Methods

Study Design and Participants

This study had a prospective, observational design. Potential

participants included those admitted to the orthopedic ward

of the same hospital for unilateral THA or TKA surgery be-

tween June 19, 2019, and October 31, 2020. The selection

criteria were as follows: (1) aged �20 years, (2) undergoing

surgery on a Monday (to equalize rehabilitation), and (3)

ability to walk and transfer independently at the time of ad-

mission with locomotion-FIM (L-FIM) and transfers-FIM

(T-FIM) values of �6. The exclusion criteria included lim-

ited weight bearing on the lower limbs postoperatively, diag-

nosis of severe brain dysfunction, and cognitive decline. To

include various participants, this study did not limit the age

or detailed disease background (e.g., bilateral or unilateral

OA) other than a history of unilateral THA/TKA surgery.

Thirty-eight patients initially provided informed consent;

however, several patients were excluded postoperatively, in-

cluding one, one, and three patients with severe inactivity

delirium, a suspected peroneal nerve palsy, and intraopera-

tive fracture or bone fragility requiring substantial postop-

erative relief, respectively. As a result, 33 patients were in-

cluded in this study (Figure 1). The sample size was con-

firmed to be sufficient according to the sample size tables

reported by Hsieh (1989).

Ethical Considerations

This study was conducted in accordance with the ethical

standards for human experimentation established in the Dec-

laration of Helsinki (as revised in Fortaleza, Brazil, October

2013). The institutional research ethics board of our institu-

tion approved this prospective observational study (approval

number: 0-0512). All subjects were informed of the follow-

ing: (1) the purpose and methods of this study, (2) antici-

pated duration of participation in the study, (3) expected

clinical advantages and disadvantages, (4) that participation

in the study was at the subjects’ own will and that the sub-

jects could refuse or withdraw from the study at any time

without causing any adverse treatment, (5) data management

methods, (6) how the results would be handled both orally

and in writing, and (7) that the privacy of the subjects

would be protected even though the results were made pub-
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Figure 1. Flowchart of the included patients. 
Note: Abbreviations: THA = total hip arthroplasty; TKA = total knee arthroplasty.

Obtaining consent

n = 38

Obtaining consent

n = 38

Exclusion criteria (n = 9)

　limited weight-bearing on the lower limbs after surgery (n = 5)

　diagnoses of severe brain dysfunction or cognitive decline (n = 3)

　Non-consent to participate in research (n = 1)

Difficult to continue for the study (n = 5)

　suspected peroneal nerve palsy (n = 1)

　severe inactivity delirium (n = 1)

　intraoperative fracture or bone fragility (n = 3)

THA/TKA　between June 19, 2019, and October 31, 2020　N = 207THA/TKA　between June 19, 2019, and October 31, 2020　N = 207

Undergoing surgeryUndergoing surgery

Analysis target n = 33Analysis target n = 33

 Inclusion criteria (n = 47)

1. aged 20 years or older,

2. undergoing surgery on a Monday,

3. ability to walk and transfer independently at the time of admission

lic. Written informed consent was obtained from all partici-

pants. All measurements and evaluations were performed

with the utmost consideration of the subjects’ conditions and

intentions. Measurements were not performed if they were

determined to be inappropriate on the basis of the subjects’

conditions or if the subjects did not wish to continue with

the measurements.

Terminology

In this study, “independence with mobility” referred to a

condition in which the patient had sufficient motor function,

could independently perform ambulation, and could transfer

from the bed to the standing position. In contrast, “noninde-

pendence with mobility” referred to a condition in which the

patient had inadequate motor function and required the as-

sistance of medical staff when ambulating or transferring.

Measurement and Evaluation

The 5-m walker gait time is an application of gait speed and

has been validated as a highly reproducible measure of fall

risk among community residents (Kyrdalen et al., 2019).

The 5-m walker gait time was measured by determining a

patient’s walking time across a 5-m measurement area using

a walker. Additionally, two 3-m sections were measured and

indicated using tape at each end of the 5-m measurement

area (spare section, −3-m line; measurement section, 0- to 5-

m line; and spare section, 3-m line). With reference to previ-

ous studies (Afilalo et al., 2016), the test was standardized

according to the following instructions: the patient was posi-

tioned with their heels behind and the toes just touching,

and the 3-m start line. The patient was then instructed to

“walk at a comfortable pace” until a few steps past the 5-m

mark without starting to slow down until after the 5-m

mark. The trial began with the word “go,” and the timer was

started at the first footfall after the 0-m line. The timer was

then stopped at the first footfall after the 5-m line. (The start

and end points of the measurement were determined when

the subject first stepped into and out of the 5-m measure-

ment area.) An ARUCO-SK (Seiko Medical Instruments

Co., Ltd. Japan) walker was used, with a gas-spring adjust-

able height function to adjust the elbow to a 90° position

while standing.

The sitting-rising and supine-to-sitting and sitting-to-

supine times were evaluated on the basis of the time re-

quired to perform the transfer activities essential during am-

bulation, such as repositioning in bed, standing up, and ris-

ing from a chair or bed, based on the time required. The

sitting-rising time was measured as the time required to

move from a sitting position with the soles of the feet on

the floor while wearing shoes to a standing position and

then immediately return to the sitting position. The bed

height was adjusted to a height below the knees so that the

knees could bend to a 90°. Because this measurement was

designed to be user friendly for the accommodation of

ADLs, no restrictions were placed on the positions or move-

ments of the upper or lower limbs. The supine-to-sitting and

sitting-to-supine times were measured separately. The

supine-to-sitting time was measured as the time required to

sit up at the edge of the bed on the unoperated side and

place both feet on the floor. The sitting-to-supine time was
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Table 1. Specific assessment items of L-FIM and T-FIM.

FIM for locomotion (L-FIM) 

Level 7 (complete independence): The patient can walk safely without assistance and without assistive devices.

Level 6 (modified independence): The patient can walk independently but requires an assistive device.

Level 5 (supervision or setup): The patient requires supervision or setup help but no physical assistance.

Level 4 (minimal assistance): The patient requires minimal physical assistance (<25% help).

Level 3 (moderate assistance): The patient requires moderate physical assistance (25%–50% help).

Level 2 (maximal assistance): The patient requires maximal physical assistance (>50% help).

Level 1 (total assistance): The patient cannot walk and requires full physical assistance.

FIM for transferring (T-FIM) 

Level 7 (complete independence): The patient can independently transfer (e.g., bed to chair) without assistance or assistive devices.

Level 6 (modified independence): The patient can transfer independently but can use an assistive device.

Level 5 (supervision or setup): The patient requires supervision or setup help but no physical assistance.

Level 4 (minimal assistance): The patient requires minimal physical assistance (<25% help).

Level 3 (moderate assistance): The patient requires moderate physical assistance (25%–50% help).

Level 2 (maximal assistance): The patient requires maximal physical assistance (>50% help).

Level 1 (total assistance): The patient cannot transfer and requires full physical assistance.

Note: Abbreviations: FIM = functional independence measure; L-FIM = locomotion-FIM; T-FIM = transfers-FIM.

measured as the time required to move from sitting with

both feet on the floor to the supine position with the entire

body completely lying on the bed. The bed was always in a

flat position.

The 5-m walker gait, sitting-rising, and supine-to-sitting

and sitting-to-supine times were measured daily from post-

operative day 1 to day 5 by nurse co-researchers who were

not involved in the data analysis and who were familiar with

the measurement methods. Measurements were taken during

the day according to the patient’s condition and schedule

rather than at set times due to ethical considerations. All

subjects were instructed to relax before performing the

measurements at their usual and comfortable speeds. These

methods have been commonly used in previous studies to

assess walking speed in the elderly (Graham et al., 2008;

Muñoz-Mendoza et al., 2010); all measurements were per-

formed twice each time, with sufficient rest in between, and

the best values were used for analyses to capture the indi-

vidual’s best performance. Measurements were performed

using an electric medical examination bed (Takara Belmont

Corporation, Japan).

To identify the effectiveness of the new indices, we also

measured standard indices generally used to determine pa-

tient independent walking ability during the chronic postop-

erative period. The research collaborators measured the Frail

CS-10, FRT, and isometric knee extension muscle strength

test on the day of admission to the hospital ward and on

postoperative day 3, taking into consideration the patients’

conditions. The measurements were performed twice, and

the maximum values were obtained using previously de-

scribed measurement methods (Iwase et al., 2014; Morio et

al., 2007; Katoh & Kaneko, 2014). All procedures were per-

formed with the permission of the attending physician;

nurses accompanied the patients and carefully performed the

procedures.

The gold standard for determining independent mobility

using a walker is the FIM, a reliable and valid instrument

that evaluates 18 ADLs on a scale of 1-7, with 1 indicating

total assistance and 7 indicating complete independence (Ot-

tenbacher et al., 1996). In this study, we evaluated L-FIM

and T-FIM. If both the L-FIM and T-FIM values were �6,

the patient was considered to have independent mobility. In

contrast, if the L-FIM and/or T-FIM were <6, the patient

was considered to have limited mobility requiring nursing

supervision. Both L-FIM and T-FIM were rigorously evalu-

ated by the PT in charge before surgery and from postopera-

tive day 1 to day 5. The PTs in charge were limited to those

familiar with the measurement methods. The FIM evaluation

and measurement results for each index were blinded. The

specific assessment items of L-FIM and T-FIM are listed in

Table 1.

Statistical Analysis

Mobility measurement results are shown as median values

(interquartile range 25%-75%). Logistic regression analyses

were performed using the 5-m walker gait, sitting-rising, and

supine-to-sitting and sitting-to-supine times and previously

reported indices as explanatory variables and L-FIM and T-

FIM values of �6 as dependent variables. The likelihood ra-

tio and Hosmer-Lemeshow test were used to validate the ex-

planatory variables in the logistic regression analysis. To

consider multicollinearity, correlation matrices were created

for each variable to confirm a significant linear correlation.

Additionally, the generalized estimating equation was ana-

lyzed for repeated use of the data, and the results were con-

firmed to have no differences. In this analysis, data that



https://doi.org/10.53044/jinr.2023-0028 JINR 2024, 3(2), e2023-0028

5 of 10

Table 2. Characteristics of the participants (N = 33).

Characteristics

Age (years), median (IQR) 69.0 (62.0–76.0)

Sex, n (%) 

Male 16 (48.5)

Female 17 (51.5)

Surgery, n (%) 

THA 18 (54.5)

TKA 15 (45.5)

BMI (kg/cm2), median (IQR) 25.0 (23.5–27.1)

Operating time (min), median (IQR) 107.0 (96.0–121.0)

Prehospital falls, n (%) 

Yes 6 (18.2)

No 27 (81.8)

Hospitalized falls, n (%) 

Yes 0 (0.0)

No 33 (100.0)

Hospitalization (day), median (IQR) 16.0 (15.0–17.0)

Note: Abbreviations: IQR = interquartile range; THA = total knee 

arthroplasty; TKA = total hip arthroplasty; BMI = body mass in-

dex.

could not be obtained because of pain, fatigue, or periopera-

tive symptoms were excluded. The level of significance was

set at 5%, and statistical analyses were conducted using

JMP Pro 14.2.0 (SAS Institute Inc., Cary, NC, USA).

Results

Demographic and Baseline Characteristics

Of the 33 cases analyzed in this study, 18 (54.5%) and 15

(45.5%) underwent unilateral THA and TKA, respectively;

16 (48.5%) and 17 (51.5%) patients were men and women,

respectively. The median age was 69.0 (62.0-76.0) years,

and the median body mass index was 25.0 (23.5-27.1)

kg/m2. The median operative time was 107 (96.0-121.0)

min. The prehospital rate of falls was 18.2% among patients

who underwent THA or TKA; however, falls did not occur

during the study period. None of the subjects had a history

of other musculoskeletal or neurological conditions affecting

mobility. The median duration of hospitalization was 16.0

(15.0-17.0) days. Among the study participants, 39.4% and

60.6% were discharged home and transferred to other hospi-

tals, respectively. All subjects were mobilized starting on

postoperative day 1 or 2 (Table 2).

5-m Walker Gait, Sitting-rising, and Supine-to-sitting and
Sitting-to-supine Times

Preoperative evaluations showed the following median val-

ues for the new indices: 6.4 (5.3-7.2), 9.1 (7.5-13.8), 3.4

(3.0-4.7), and 3.3 (2.6-4.7) s for the 5-m walker gait, sitting-

rising, supine-to-sitting, and sitting-to-supine times, respec-

tively. The longest times for the indices were on postopera-

tive days 1 and 2 and gradually declined thereafter (Figure

2).

Frail CS-10, Isometric Knee Extension Muscle Strength, and
FRT Results

The median Frail CS-10 result was 5.0 (3.0-7.0) and 2.0

(0.0-4.0) times on the preoperative assessment and postop-

erative day 3, respectively, which was a significant reduction

(p < .05) from the preoperative value. The median isometric

knee extension muscle strength of 0.034 (0.025-0.048) N/kg

on postoperative day 3 was also significantly reduced (p <

.05) from the preoperative value of 2.3 (1.9-2.6) N/kg. There

were no significant differences between the median preop-

erative FRT value of 30.2 (25.0-35.1) cm and the median

postoperative day 3 value of 30.3 (21.5-34.1) cm.

FIM

Both the L-FIM and T-FIM were 3.0 (2.0-3.0) days postop-

eratively, with 72.7% being able to use walkers independ-

ently (L-FIM and T-FIM �6) within 3 days postoperatively.

Verifying the Validity and Efficacy of the Clinical Judgment
Value

There were no significant differences in the results of the

measurement indices between patients who underwent THA

or TKA, including in the FIM results. Thus, this study’s

method of combining THA and TKA data was considered

valid.

Correlation of Each Index with FIM and Clinical Judgment
Value

In the logistic regression analysis, all three newly developed

indices were significant (p < .05) for independently deter-

mining the mobility of walkers. Additionally, the previously

used measurement index, Frail CS-10, was confirmed to be

significant. However, the isometric knee extension muscle

strength test and FRT were not significant indices for deter-

mining transition to independence with mobility in the acute

period after THA or TKA.

When evaluating the clinical judgment value using re-

ceiver operating characteristic (ROC) curves and Youden’s

index (sensitivity + specificity − 1), a cutoff value of 8.60 s

for the 5-m walker gait time had sensitivity, specificity,

Youden’s index, and AUC of 90.5%, 86.7%, 0.772, and

0.90, respectively. This index was demonstrated to be the

most predictive index for determining the transition to inde-

pendence with mobility in the acute period after THA or

TKA. Furthermore, on the basis of a logistic regression

analysis that limited the explanatory variables to L-FIM and

T-FIM alone, this index showed the highest predictability for

ambulation, whereas T-FIM had the highest predictability for

transferring (Table 3). Moreover, a similar analysis was per-
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Figure 2. Daily changes in new indices. 

Note: (A) The 5-m walker gait, (B) sitting-rising, (C) supine-to-sitting, and (D) sitting-to-supine 

times were measured on the preoperative day and daily from postoperative day 1 to day 5 according 

to the patient’s condition and schedule rather than at set times due to ethical considerations. Data 

are expressed as median values (IQR 25%–75%). The longest time (sec) was on postoperative day 1 

and gradually declined thereafter. Abbreviation: IQR =  interquartile range.
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formed by separating only THA and TKA. The results

showed that the new index also demonstrated higher predic-

tive ability than the previous index.

Discussion

In this study, as a first step to validate the new indices, the

cutoff values and validity of the following three indices

were tested: 5-m walker gait, sitting-rising, and supine-to-

sitting and sitting-to-supine times. The results of our multi-

ple logistic regression analysis using L-FIM and T-FIM re-

sults as dependent variables and ROC curves indicated that

these new indices have equivalent or even better model fit,

sensitivity, and specificity than previously reported indices,

indicating their high clinical effectiveness. The 5-m walker

gait time (with �8.82 s considered independent) had the

highest Youden’s index (sensitivity + specificity − 1) and

AUC, indicating that this is the most appropriate evaluation

for determining independence with mobility.

Mobility comprises multiple components, including mus-

cular strength, endurance, flexibility, balance, speed, reaction

time, and power. Therefore, the tools used for mobility as-

sessment should be carefully selected after considering the

purpose and utility of the assessment results (Nakamura &

Ogata, 2016). For the assessment of gait-related parameters,

gait speed (Abella et al., 2009; Peel et al., 2013) and maxi-
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Table 3. Regression analysis of new and old indices.

FIM: dependent variables
Indices: explanatory 

variables

Observed 

times
p-value

Youden’s 

index
Cutoff Sensitivity Specificity AUC

L-FIM and T-FIM ≥ 6 

Independence with mobility

L-FIM and/or T-FIM < 6

Nonindependence with mobility

5-m Walker gait time 110 <.0001*** 0.772 8.60 0.905 0.867 0.90†

Sitting-rising time 110 <.0001*** 0.688 3.78 0.821 0.867 0.85†

Supine-to-sitting time 110 <.0001*** 0.481 3.78 0.547 0.933 0.81†

Sitting-to-supine time 110 .0006** 0.639 4.52 0.705 0.933 0.80†

Frail CS-10 75 <.0001*** 0.738 1.00 0.738 1.000 0.87†

Operative-side leg press 33 .360 0.308 0.049 0.308 1.000 0.57

FRT 32 .325 0.423 33.40 0.423 1.000 0.66

L-FIM ≥ 6

Independence with mobility

L-FIM < 6

Nonindependence with mobility

5-m Walker gait time 110 <.0001*** 0.772 8.60 0.905 0.867 0.90†

Sitting-rising time 110 <.0001*** 0.688 3.78 0.821 0.867 0.85†

Supine-to-sitting time 110 <.0001*** 0.481 3.78 0.547 0.933 0.81†

Sitting-to-supine time 110 .0006** 0. 639 4.52 0.705 0.933 0.80†

T-FIM ≥ 6

Independence with mobility

T-FIM < 6

Nonindependence with mobility

5-m Walker gait time 110 <.0001*** 0.687 8.60 0.869 0.818 0.85†

Sitting-rising time 110 .0004** 0.707 3.78 0.768 0.909 0.83†

Supine-to-sitting time 110 .0002** 0.444 4.76 0.717 0.727 0.78†

Sitting-to-supine time 110 .0039* 0.586 4.52 0.677 0.909 0.76†

Note: p-values were obtained using the likelihood ratio and Hosmer-Lemeshow tests. *p <.05; **p <.001; ***p <.0001
‡AUC = 1.0–0.9, high accuracy; †AUC = 0.9–0.7, moderate accuracy. Abbreviations: FIM = functional independence measure; Frail CS-10 = 10-s 

chair stand test; FRT = functional reach test; L-FIM = locomotion-FIM; T-FIM = transfers-FIM.

mal step length, the ability to maximally step out and return

to the initial position (Abellan et al., 2009) is used. In this

study, a 5-m walking time was established to identify walk-

ing speeds that are less burdensome for acutely ill patients.

The 5-m walker gait time can be easily measured during

usual nursing practice, such as when patients go to the re-

stroom or for rehabilitation. Furthermore, it can be used re-

peatedly because of its minimal patient burden. A patient’s

mobility function can be monitored frequently, enabling

timely judgment of when it is appropriate for the patient to

transition to walking independently. Additionally, it is a ver-

satile tool, requiring only a portable watch to measure gait

time, without the need for a stopwatch or other special de-

vices.

To determine whether the 5-m walker gait time can be

used to estimate not only ambulation but also transferability,

the dependent variables of L-FIM (ambulation) and T-FIM

(transferring) were analyzed separately. These results indi-

cated that the 5-m walker gait time was strongly associated

with both L-FIM and T-FIM. The proposed 5-m walker gait

time in this study is presumably a parameter of various

physical functions, including balance ability and trunk func-

tion, and may have predictive ability not only for ambula-

tion but also for transfers.

Miyazaki et al. (2022) reported that the stand-up test is a

useful index for determining whether locomotive syndrome

improves after THA. Standing and rising movements require

a sufficient range of motion, flexibility, and balance of the

joints, in addition to muscle strength of the lower limbs,

trunk, and other parts of the body, and can be comprehen-

sively assessed in terms of locomotor functions. In this

study, sitting-rising and supine-to-sitting and sitting-to-

supine times were established to quantitatively measure

these functions. The results of this study demonstrate that

the sensitivity and specificity of sitting-rising and supine-to-

sitting and sitting-to-supine times for independent mobility

were comparable with those of the Frail CS-10. Because

transfer motion is a cause of pain in patients undergoing

THA or TKA, the Frail CS-10, which requires multiple sit-

ting and rising movements within 10 s, can be a burden-

some condition in the early postoperative period after THA

and TKA and can increase the risk of hip dislocation in pa-

tients undergoing THA. The fact that the sitting-rising and

supine-to-sitting and sitting-to-supine time indices proposed

in this study can be measured in a single movement demon-

strates their clinical value. In clinical practice, measurements

are expected to be performed while the patient is in bed.

Therefore, mattress firmness might influence the versatility

of these indices, and further consideration and verification

of this factor are necessary.

The limitations of this study include the following: (1) the

small sample size and the need for further data collection

while limiting the disease in detail for generalization; (2) the

single-center design of the study and the need for the find-

ings to be validated in a multicenter setting; (3) lack of vali-

dation of these measures for reproducibility by clinical

nurses; and (4) lack of validation of patient safety in per-

forming these measures. Regarding safety, the 5-m walker

gait time is associated with a significant burden in patients

with difficulty walking. After THA and TKA, the sitting-



JINR 2024, 3(2), e2023-0028 https://doi.org/10.53044/jinr.2023-0028

8 of 10

rising and supine-to-sitting and sitting-to-supine times may

place stress on the surgical site and should be performed

with caution. Furthermore, the indices evaluated in this

study did not directly assess falls but were rather quantita-

tive evaluations of a patient’s mobility function for walking

independently. Therefore, these indices do not directly guar-

antee falling safety. If these study limitations cannot be

overcome, it would not be possible to use the research find-

ings in clinical settings.

As a future direction based on our findings, we propose

that the reproducibility and safety of this measure be veri-

fied, the new cutoff values be combined with the CAS, and

their correlation with fall risk and safety be examined com-

prehensively. Such an approach can considerably improve

the ability of medical staff members, including nurses, to

objectively assess a patient’s mobility and manage fall risks

thereby promoting safer and more effective gait practices

during postoperative care.

###To conclude, the cutoff values of these new indicators,

the 5-m walker gait, sitting-rising, and supine-to-sitting and

sitting-to-supine times, have been shown to be clinically

valid and more effective than those of conventional indica-

tors. In particular, the 5-m walker gait time (independent

mobility <8.6 s) may be a clinically valid and effective in-

dex that enables postoperative patients who underwent THA

or TKA to optimally progress in their ADLs according to

their ambulatory function.
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Abstract

This study aimed (1) to clarify the actual operation of death conferences in Japanese visiting nursing stations and

(2) to clarify the relationship between death conferences and willingness and confidence for end-of-life care and

the practice of grief care. We randomly selected 1522 facilities from 9557 visiting nursing stations nationwide reg-

istered as “providing ‘end-of-life care’ services” using the Long-Term Care Services Information Disclosure System.

The number of selected facilities was determined according to the number of nursing stations visited in each pre-

fecture. Request letters and survey forms were sent to the concerned facilities, and one nurse manager was

asked to respond to these forms. Of the 1496 nursing stations that featured end-of-life care in Japan, we received

responses from 247 individuals, making 220 valid responses. Of these, 113 facilities (51.4%) responded that they

hold death conferences. Univariate analysis showed correlations between death conferences and willingness and

confidence in end-of-life grief care practices. These results suggest that holding death conferences may increase

nurses’ confidence and willingness for end-of-life care and the practice of grief care.
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Introduction

Death conferences in Japan are case studies of end-of-life

care for dying patients. However, unlike the morbidity and

mortality conferences in Europe and the United States, these

are highly developed in Japan. These conferences aim to

clarify care issues, educate staff ethically, and provide grief

care for the staff by allowing them to express their feelings

about the case. In Japan, the practice of death conferences

has been adopted by palliative care wards, general hospital

wards, and home healthcare settings. The Japan Visiting

Nursing Foundation (2021) states that holding death confer-

ences influences the high level of proactive end-of-life care

and recommends holding death conferences to improve the

quality of end-of-life care. However, its implementation rate

at visiting nursing stations is insufficient, at approximately

50%, and its actual status and effectiveness are unclear.

A patient’s bereavement is an experience of loss of the re-

lationship with the patient and a negative experience driven

by regret and remorse about whether one could fulfill one’s

role as a nurse (Guo & Zheng, 2019). In contrast, it has

been highlighted that bereavement experiences can increase
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self-confidence and self-affirmation in dealing with dying

patients (Gillman et al, 2015). One effective way to connect

these growths is through “debriefing,” in which painful ex-

periences are processed by talking to others about them

(Zheng et al., 2018). Debriefings are offered to those who

have experienced bereavement. Recently, it has been re-

ported to help nurses accept their bereavement experience

by expressing their grief and promoting motivation for fu-

ture end-of-life care. (Phillips et al., 2021; Rice et al.,

2014). In other countries, processing debriefing sessions and

support groups based on these factors have helped providers

grow (Yazdan et al., 2023). We hypothesized that death con-

ferences contribute to debriefing in Japan, increasing nurses’

willingness and confidence in their care. Therefore, we hy-

pothesized that holding death conferences would be related

to nurses’ willingness and confidence in end-of-life care and

the practice of grief care. We attempted to test this hypothe-

sis and believed that the results of this study would expand

the use of death conferences and find organizational psycho-

logical support for nurses involving end-of-life care in diffi-

cult situations.

This study aimed to clarify (1) the actual situation of

death conferences at visiting nursing stations and (2) the re-

lationship between death conferences and willingness, confi-

dence, and the practice of grief care.

Materials and Methods

1) Definition of Terms

End-of-life care: the care provided for dying persons, in-

cluding patients’ deathbed care, in this research.

2) Study Design

This study adopted a cross-sectional study design.

3) Study Subjects

In this study, the nurse managers of visiting nursing stations

registered as featuring end-of-life care services were in-

cluded. Nurse managers who participated only in managing

visiting nursing stations were excluded.

There were two reasons for selecting this study subject.

Because it was anticipated that awareness of death confer-

ences in visiting nursing stations would be low, nursing

managers with the highest level of knowledge and skills in

the facility and those who accurately recognize the facts

were targeted. Furthermore, to clarify the relationship be-

tween end-of-life care practice and death conferences, the

participants were nursing managers involved in care and ad-

ministrative duties.

4) Survey Method

From the 9557 visiting nursing stations (as of August 31,

2021) registered as providing “end-of-life care” services in

each prefecture’s long-term care service information disclo-

sure system, 1522 facilities were randomly selected accord-

ing to the ratio of the number of facilities in each prefec-

ture. Request letters and survey forms were sent to the fa-

cilities concerned, and one nurse manager was asked to re-

spond.

5) Survey Contents

It was hypothesized that holding death conferences would

be associated with visiting nurses’ willingness and confi-

dence for end-of-life care and the practice of grief care. We

included the following items in the survey:

(1) Subjects’ background: Sex, age, number of experi-

ences in providing deathbed care at home, professional

qualifications, and attitudes toward the care of dying pa-

tients. We selected the Japanese version of the Frommelt at-

titude toward care of the dying scale Form B (FATCOD)

(Nakai et al., 2006) for attitudes toward the care of dying

patients. FATCOD shortened version comprised six items by

two domains. This scale has two domains: “positive attitude

toward caring for the dying patient” and “perception of

patient- and family-centered care.” It is evaluated by a 5-

Lickert scale and calculates the total score by each domain.

(2) Facility background: The number of years since its es-

tablishment, number of deathbed cases per year, and man-

agement parent, etc.

(3) Willingness and confidence for end-of-life care: To

measure visiting nurses’ confidence and willingness for end-

of-life care, we used the attitude toward terminal homecare

scale (Shimizu, 2016). This scale comprised 12 items in

four domains. This scale has four domains: “confidence in

staff support,” “confidence in communication with physi-

cians,” “willingness to provide home palliative cancer care,”

and “confidence in home palliative cancer care.” It is evalu-

ated by a 5-Lickert scale and calculates the total score by

each domain.

(4) Grief care: Grief care after the patient’s death scale

(Ono, 2011) was used to measure the quality of care after

bereavement because grief care for family is one of the most

important care after the patient’s death. This scale comprised

21 items in three domains. This scale has three domains:

“sharing and support of the family’s experience of the pa-

tient’s death,” “psychosocial support for rebuilding life,” and

“grasping of state for resuming social activities.” It is evalu-

ated by a 5-Lickert scale and calculates the total score by

each domain.

(5) Whether or not a death conference is held.

(6) Methods of managing death conferences: whether or

not they are held, the frequency of holding death confer-

ences, the number of participants, the types of jobs that par-

ticipate, etc.
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Table 1. Personal and institutional background of the research subjects.

Total 

(N = 220) 

Death conference held 

(n = 113) 

No Death conference 

(n = 107) p d φ
n % M ± SD n % M ± SD n % M ± SD

Age (years) 

30–39 20 9.1 12 10.6 8 7.5

.64 .09
40–49 68 30.9 31 27.4 37 34.6

50–59 110 50.0 58 51.3 52 48.6

>60 22 10.0 12 10.6 10 9.3

Final Educational Background

Vocational school 2-year program 56 25.5 22 19.5 34 31.8

.15 .18

Vocational school 3-year program 115 52.3 66 58.4 49 45.8

College 24 10.9 12 10.6 12 11.2

University 12 5.5 5 4.4 7 6.5

Graduate school 10 4.5 7 6.2 3 2.8

NA 3 1.4 1 0.9 2 1.9

Years of nursing experience 26.5 ± 8.3 27.2 ± 8.4 25.6 ± 8.2 .17 .19

Years of visiting nurse experience 10.8 ± 7.1 11.4 ± 6.9 10.1 ± 7.3 .20 .18

Years of experience as a general ward manager 2.6 ± 5.6 3.1 ± 6.1 2.1 ± 5.0 .21 .18

Years of experience as a visiting nurse manager 5.6 ± 5.1 6.1 ± 5.2 5.2 ± 5.0 .19 .18

Number of experience that provided deathbed care at home

<10 27 12.3 12 10.6 15 14.0

.11 .17

10–20 40 18.2 15 13.3 25 23.4

20–30 37 16.8 17 15.0 20 18.7

>30 110 50.0 64 56.6 46 43.0

NA 6 2.7 5 4.4 1 0.9

Certified Nurse Specialist (Fields: Cancer Nursing, Infection Control Nursing, Gerontological Nursing) 

I have 6 2.7 4 3.5 2 1.9 .68 .05

Certified Nurse (Palliative Care, Dementia Nursing, Visiting Nursing, Dysphagia Nursing) /Certified Nurse Administrator

I have 20 9.1 16 14.2 4 3.7 .01 .19

Training history

Palliative care 164 74.5 89 78.8 75 70.1 .27 .09

End-of-life care 180 81.8 98 86.7 82 76.6 .08 .12

Death Conference 55 25.0 35 31.0 20 18.7 .04 .14

FATCOD-B-J

Positive attitude toward caring for the dying patient 12.4 ± 1.6 12.4 ± 1.7 12.4 ± 1.5 .99 <.01

Perception of patient- and family-centered care 10.7 ± 1.9 10.5 ± 2.0 10.9 ± 1.6 .16 .22

Facilities attached to the hospital

Yes 69 31.4 31 27.4 38 35.5 .24 .02

Affiliation of Certified Nurse Specialist/Certified Nurse

Yes 35 15.9 24 21.2 11 10.3 .04 .15

Management parent

Independent business 40 18.2 17 15.0 23 21.5

.27 .14

Medical corporation 70 31.8 33 29.2 37 34.6

Corporate management 32 14.5 15 13.3 17 15.9

Others 72 32.7 43 38.1 29 27.1

NA 6 2.7 5 4.4 1 0.9

Addition of visiting nursing system enhancement

Yes 13 5.9 9 8.0 4 3.7 .25 .09

Number of years of visiting nursing 13.1 ± 9.5 14.3 ± 9.7 11.8 ± 9.2 .05 .26

Number of deathbed case per year 15.0 ± 16.6 15.5 ± 11.3 14.4 ± 21.2 .67 .07

Number of full-time nurses 5.2 ± 3.3 5.7 ± 3.7 4.6 ± 2.8 .03 .33

Note: Statistical analysis was analyzed using the chi-square and t-test.



JINR 2024, 3(2), e2023-0022 https://doi.org10.53044/jinr.2023-0022

4 of 7

Table 2. Actual Status of death conferences.

n = 113

n % n %

Frequency 1–3 times/week 2 1.8 Time required 

(min) 

≤15 18 15.9

Once/2 weeks 2 1.8 16–30 55 48.7

Once/month 16 14.2 31–45 21 18.6

Irregular 89 78.8 46–60 14 12.4

NA 4 3.5 >60 2 1.8

Number of 

participants

≤5 49 43.4 NA 3 2.7

6–10 50 44.2 Case

 (multiple 

answers) 

All 22 19.5

11–15 6 5.3 Difficult case 24 22.1

16–20 1 .9 Difficult to respond to 23 20.4

>20 3 2.7 Sense of inadequacy remains 24 21.2

NA 4 3.5 Difficult to form relationships 15 13.3

Moderator

 (multiple 

answers) 

Nurse in charge of DC 30 26.6 Home-visit nursing was interrupted 1 .9

Leader nurse 15 13.3 People could not be taken care of at home 8 7.1

Nurse manager 51 45.1 Multidisciplinary collaboration was possible 12 10.6

Doctor 6 5.3 Meet the wishes of patients and their families 9 8

Other 10 8.8 High satisfaction 4 3.5

NA 5 4.4 Decision-making was difficult 13 11.5

Minute taker

 (multiple 

answers) 

Nurse in charge of DC 36 31.9 Others 5 4.4

Leader nurse 16 14.1 Timing Within one week of passing away 21 18.6

Nurse manager 18 15.9 Within one month of passing away 57 50.4

Doctor 0 0 Within 3 months of passing away 21 18.6

Other 38 33.6 Within six months of passing 6 5.3

NA 8 7.1 Within one year of passing away 2 1.8

Participants

 (multiple 

answers) 

Doctor 31 27.4 Others 2 1.8

Psychiatrist 1 .9 NA 4 3.5

Pharmacist 7 6.2 Expected effects

 (multiple 

answers) 

Care reflection 103 91.2

PCT member 11 9.7 Find the next challenge 100 88.5

Nutritionist 6 5.3 Bereavement family care 20 17.7

Physiotherapist 30 26.5 Staff education 75 66.4

Occupational therapist 20 17.7 Information sharing 50 44.2

Medical social worker 11 9.7 Reduction of psychological fatigue 69 61.1

Nursing assistant 5 4.4 Staff grief care 72 63.7

Ward nurse 10 8.8 Increased team cohesion 44 38.9

Cancer counselor 1 .9 Increased staff confidence 69 61.1

Hospital clerk 4 3.5 Understanding among multiple professions 35 31

Other 20 17.7 Deepening the bond with the deceased 10 8.8

Time slot of 

conference

Day shift 72 63.7 Sharing nursing views 56 49.6

After day shift 12 10.6 Fostering a view of life and death 50 44.2

Occasional/Tailored to Participants 26 23 Others 1 .9

NA 3 2.7

6) Analysis

Descriptive statistics were used to determine the actual

status of the subject background and how death conferences

were operated. To clarify the relationship between the pres-

ence or absence of death conferences and background fac-

tors, we analyzed the relationship between facility back-

ground and individual background and the presence or ab-

sence of death conferences using chi-square and t-tests. Fur-

thermore, t-tests were used to clarify the association be-

tween the presence or absence of death conferences and the

attitude toward terminal homecare scale, a grief care after

the patient’s death scale. Statistical analyses were performed

using the Statistical Package for the Social Sciences, version

23, and the significance level was set at p <.05.

7) Ethical Considerations

This study was approved by the Graduate Bioethics Review
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Table 3. Association between death conferences and grief care after the patient’s death scale and attitude toward terminal home care 

scale.

Items

Total 

(N = 220) 

DC held 

(n = 113) 

No DC

 (n = 107) p d

M SD M SD M SD

Grief care after the patient’s death scale

F1: sharing and support of the family’s experience of the patient’s death 37.20 6.17 38.14 5.34 36.22 6.83 .02 .32

F2: psychosocial support for rebuilding life 28.24 7.39 29.13 7.32 27.29 7.38 .03 .25

F3: grasping of state for resuming social activities 11.40 2.77 11.74 2.49 11.03 3.00 .03 .26

Attitude toward terminal home care scale

F1: confidence in home palliative cancer care 11.31 2.76 11.55 2.52 11.06 2.98 .19 .18

F2: confidence in staff support 10.93 2.70 11.23 2.42 10.61 2.94 .04 .24

F3: confidence in communication with physicians 10.85 2.53 10.89 2.33 10.81 2.73 .83 .03

F4: willingness to provide home palliative cancer care 12.73 2.39 13.04 2.16 12.39 2.58 .04 .27

Note: Statistical analysis was analyzed using the t-test.

Committee of Nagoya University. All study participants

were informed in writing about the confidentiality of their

anonymity, the voluntary nature of their participation in the

study, and the airtightness of data management, and their

consent was obtained.

Results

Of the 1522 facilities, the survey was mailed to 1496 facili-

ties, excluding 26 that could not be mailed due to unknown

addresses. Overall, 247 facilities responded (collection rate:

16.5%), and 220 facilities were considered to have valid re-

sponses (valid response rate: 89.1%).

Study Subjects and Facility Background

Table 1 shows the study subjects and facility background.

Regarding age, most respondents were in their 50s (50.0%),

and the second most common age group was 40s (30.9%).

Nurses with 26.5 ± 8.3 years of nursing experience, visiting

nurses with 10.8 ± 7.1 years of experience, and visiting

nurse managers with 5.6 ± 5.1 years of experience were

more likely to be certified nurses and have attended death

conference training than those in facilities that did not hold

death conferences (p <.05).

The number of full-time nurses was 5.2 ± 3.3, and the

number of deathbed cases per year was 15.0 ± 16.6.

Operational Status of Death Conferences

Of the 220 facilities, 113 (51.4%) responded that they hold

death conferences. The actual status of holding death confer-

ences is shown in Table 2.

Correlation between Holding a Death Conference and the
Attitude toward Terminal Homecare Scale, the Grief Care
after the Patient’s Death Scale

Table 3 shows the association between holding a death con-

ference and attitude toward terminal home and grief care.

There was an association between whether a death confer-

ence was held and the three factors of grief care after the

patient’s death scale and the “confidence in staff support”

and “willingness to provide home palliative cancer care” of

the attitude toward Terminal Home Care Scale (p <.05).

Discussion

1) Actual Conditions for Holding Death Conferences at Vis-
iting Nursing Stations

Death conferences were held at approximately half of the fa-

cilities. At the facilities surveyed in this study, death confer-

ences primarily aimed to clarify the steps for difficult cases

that left the staff feeling inadequate, including providing

grief care and reassuring the staff. This indicates that death

conferences function similarly to debriefing (see above). Al-

ternatively, compared with 96.7% of palliative care wards

and 72.7% of general wards where death conferences were

held (Nakashima, 2021; Hayashi, 2021), the prevalence of

death conferences at visiting nursing stations is still insuffi-

cient. The fact that many full-time nurses were affiliated

with facilities that hold death conferences in this survey sug-

gests that visiting nursing stations are currently engaged in

care with a smaller fixed staff than that of hospitals, making

it difficult to hold conferences with a limited number of

staff.

From the above, it can be said that death conferences at

visiting nursing stations are not widespread enough; how-

ever, it is desirable to establish a unique method for review-

ing end-of-life care at home, tailored to the characteristics of

each facility.

2) Effectiveness of Holding Death Conferences

There were correlations between death conferences and grief

care after the patient’s death scale, confidence in staff sup-
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port, and willingness to provide home palliative cancer care.

A typical death conference primarily comprises a case study

of a deceased patient and the staff’s grief care. We consid-

ered that the reason associated with grief care practice is the

deep understanding of patients through case studies and re-

affirming the need for care for the family and patient. Addi-

tionally, end-of-life care is an emotionally exhausting experi-

ence, causing nurses and others to feel helpless and hopeless

(Cross, 2019). We believe that those who have had painful

experiences and have emotionally opened up and validated

their experiences through storytelling are the reasons associ-

ated with high willingness for end-of-life care. Additionally,

we believe these results support our hypothesis that death

conferences are as effective as debriefings, which have been

shown to be effective in grief care for overseas staff. Lud-

wig et al. (2022) stated that sharing good and painful emo-

tions increases mutual closeness and collaboration. The

shared feelings of accomplishment and pain through the

above process increased the sense of closeness and collabo-

ration among staff members, leading to the association be-

tween high confidence in staff support and death confer-

ences found in this study. Additionally, this study’s results

might be influenced by the fact that the study population

comprised administrators from each facility. The high confi-

dence of the administrators might be influenced by their

ability to understand the feelings of their staff members

through death conferences. Hirose (2010) describes the sig-

nificance of death conferences as (1) deep understanding of

patients and their families through care evaluation, (2) plan-

ning care for the bereaved families, (3) sharing ideas and

thoughts among staff members, and (4) restoring confidence

and motivation as a professional. In this study, because

death conferences have been found to be associated with

high levels of grief care practice, confidence and willingness

suggest the effectiveness and support the significance of

death conferences as described by Hirose et al. With the re-

cent shift of the place of care to home in Japan, homecare

nurses are increasingly becoming involved in end-of-life

care. Conversely, visiting nurses reportedly have difficulties

and skill shortages related to end-of-life care (Heydari et al.,

2019; Lai et al., 2019). The findings in this study suggest

that death conferences are associated with grief care prac-

tices and nurses’ willingness and confidence, suggesting

death conferences as an effective strategy to support home-

care nurses involved in end-of-life care.

However, there are some limitations of this study. Be-

cause this study was a cross-sectional survey, fully examin-

ing the causal effects of holding death conferences on nurs-

es’ confidence, willingness, and grief care practice was im-

possible. Furthermore, we cannot rule out relationships

among explanatory variables, such as grief care, confidence,

and willingness. It is also possible that unknown variables

may have affected nurses’ confidence, willingness, and grief

care practice. This should be further verified in intervention

studies, and further analysis should include other variables.

In addition, differences in the impact of death conferences

depending on the operation system and their content must

be verified. In this study, self-confidence, willingness, and

grief care practice indicated growth from the bereavement

experience; however, the effects may become clear for other

psychological indicators, such as grief. Furthermore, since

the study was conducted during the coronavirus disease

2019 pandemic, it may not fully reflect the usual practice.

Conclusions

A self-administered questionnaire survey was administered

to visiting nursing stations nationwide, with the following

results: Of the 220 visiting nursing stations that responded,

113 (51.4%) held death conferences. Death conferences and

willingness and confidence for end-of-life care were corre-

lated, suggesting that holding death conferences may im-

prove the quality of end-of-life care by visiting nurses.
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Abstract

The purposes of this study were to clarify the life experiences of persons with schizophrenia living in the commu-

nity that form their sense of coherence (SOC) and to examine how support for community transition and settle-

ment should be provided, focusing on SOC. Semiconstructive interviews were conducted with six participants. In-

terview data were qualitatively analyzed for content using a deductive approach. The SOC constructs of compre-

hensibility, manageability, and meaningfulness were used as predefined categories for interpreting participants’ de-

scriptions. The meaning of the data was interpreted and coded into concise expressions, using the participants’

own words as much as possible. Multiple codes were collected, abstracted, and categorized. Comprehensibility

consisted of three categories: uncertain outlook, outlook on the course of illness and symptoms, and feeling of be-

ing able to make a living. Manageability consisted of four categories: restructuring of life based on the activities of

the facility, searching for ways to cope with illnesses and symptoms, relationships built through trial and error, and

regrets and problems related to schoolwork and employment. Meaningfulness consisted of two categories: life un-

encumbered by schizophrenia and longing for being an “ordinary person” and having an “ordinary life.” The partici-

pants’ narratives included factors that both increased and decreased their comprehensibility, manageability, and

meaningfulness, and meaningfulness was considered the most important. The participants told us what they gave

up and gained because of the onset of schizophrenia. Our findings indicate that support is necessary for people

with schizophrenia to find meaning in their current life.
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Introduction

Transitioning and settling persons with mental disorders into

the community is a major issue being addressed as a na-

tional policy. A factor that may hinder the transition of pa-

tients with schizophrenia into the community is their vulner-

ability to stress, which is a characteristic of the illness.

Therefore, it is desirable to provide support that focuses on

coping with stressors, especially a coping strategy that pro-

motes personal recovery.

We focused on the sense of coherence (SOC) proposed by

Antonovsky (1987/2001). SOC consists of the three subcon-

cepts of: “comprehensibility,” “manageability,” and “mean-

ingfulness.” These subconcepts are not only protection

against stressors and crises that are present in everyone’s life

but also a source of growth, development, and happiness

(Yamazaki et al., 2019) and are thought to promote personal

recovery for persons with schizophrenia. We focused on this

concept because the more a person can understand and inte-

grate (comprehensibility), handle (manageability), and make
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sense (meaningfulness) of an experience or disease, the

greater their potential to successfully cope with the situation

or disease (Hammond & Niederman, 2010).

A study on the SOC of people with schizophrenia re-

ported that health level, age, and life satisfaction affect SOC

scores (Nakamura et al., 2008). Additionally, a conceptual

analysis of recovery for people with schizophrenia living in

the community (Narita & Kobayashi., 2015) defined recov-

ery as follows: “the process in which such patients act sub-

jectively and build mutual relationships in the community

with hopes and goals, in order to improve the quality of life

while improving adherence.” Thus, the process of under-

standing and coping with one’s condition and symptoms to-

ward one’s hopes and goals reflects the three concepts of

SOC.

There are few qualitative studies on SOC. Previous stud-

ies have investigated oral health in healthy older adults

(Shmarina et al., 2022) and self-care in older adults living in

rural areas (Söderhamn et al., 2011). In Japan, studies on

family caregivers of persons with mental disabilities have

been conducted (Sakai & Mizuno, 2014), but no studies

have examined persons with schizophrenia themselves. Per-

sons with schizophrenia in the community who use psychi-

atric daycare have reported both positive and negative life

outlook experiences (Kasuga & Shimizu, 2018). These en-

counters could be interpreted as individuals having abundant

or insufficient coping resources. Antonovsky (1987/2001) re-

fers to these coping resources as generalized resistance re-

sources (GRRs). Evaluating the lives of the parties involved

from the perspective of GRRs and SOC will lead to the con-

sideration of new community life support. The purposes of

this study were to clarify the life experiences of individuals

with schizophrenia living in the community that form their

SOC and to examine how support for community transition

and settlement should be provided, focusing on SOC.

Methods

Participants

The participants were persons with schizophrenia who met

the following criteria: (1) lived in a prefecture in the Shi-

koku region of Japan and used facilities for persons with

mental disabilities; (2) had never been hospitalized in a psy-

chiatric institution, or if they had been hospitalized, it had

been >1 year since their discharge; (3) understood that their

illness was schizophrenia; and (4) were adults. The adminis-

trators of the facility were briefed on the outline of the

study, and those who were confirmed by the facility admin-

istrators as having no obstacles to participation were asked

to enroll in the study. Community activity support centers

(hereinafter, Facility A) and type B continuous employment

support facilities (hereinafter, Facility B) cooperated in this

study. Facility A incorporates light work into its activities,

whereas Facility B conducts indoor and outdoor work and is

adjacent to a community activity support center that is dif-

ferent from Facility A.

Data Collection

We conducted semiconstructive interviews once with each

participant using an interview guide that we developed. We

asked about their basic attributes, life experiences (such as

past and memorable events, decisions, and their evaluation

of those events), living conditions in the community (such

as living pattern and rhythm, support situation, and satisfac-

tion with living conditions), and future life and life plans.

The focus of the interviews was how the participants viewed

their own lives and life plans. Before the interviews, we vis-

ited each facility once every 1 to 2 weeks for approximately

6 months to form relationships with the users of each facil-

ity. Interviews were conducted in an environment where pri-

vacy was maintained, at a location of the participant’s

choice, and were recorded with a digital voice recorder with

the participant’s consent. The data collection period was

from February to March 2020.

Data Analyses

The data were qualitatively analyzed for content using a de-

ductive approach. We used the SOC components (compre-

hensibility, manageability, and meaningfulness) as prede-

fined categories for the interpretation of the participants’ ac-

counts. We first transcribed all the recorded interview data

into a verbatim transcript, which was repeatedly read to ob-

tain an overview of the narratives. Subsequently, the parts of

the transcripts that were considered to represent comprehen-

sibility, manageability, and meaningfulness were extracted

from the transcripts in meaningful chunks by comparing

their content with the question items. The data were repeat-

edly read, and their meanings were interpreted and coded

into a concise expression using the participant’s own words

as much as possible. Multiple codes were collected, ab-

stracted, and categorized. The results were discussed among

the authors until agreement was reached and then subjected

to member checking by the participants to ensure their rigor

and truthfulness.

Ethical Considerations

The Research Ethics Committee of Kagawa University Fac-

ulty of Medicine approved all study procedures (approval

no.2019-225).

Results

Summary of the Participants

Participants were five males and one female, with a mean

age of 53.5 years. They had been diagnosed with schizo-

phrenia for approximately 20-35 years. The number of hos-
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Table 1. Summary of participants.

Partic-
ipants

Sex Age
Facility 

used

Medical history  
(approximate, 

years) 

Number of 
psychiatric 

hospitalizations

Number of years living 
in the community  

(approximate, years) 

Living with 
someone

Interview 
time  

(minutes)

A Male 60s Facility A 35 3 30 No 37

B Male 50s Facility A 25 1 25 Yes  (Parents) 36

C Male 40s Facility B 20 3  6 Yes  (Parents) 43

D Female 50s Facility B 25 0 50 No 34

E Male 40s Facility B 20 1 20 No 59

F Male 50s Facility B 30 0 50 Yes  (Parents) 38

pitalizations ranged from 0 to 3, and the number of years

they had been living in the community ranged from approxi-

mately 6 to >30 years. Three participants lived with their

parents, and three were living alone. The average interview

time was 41.2 min (minimum of 34 min and maximum of

59 min; Table 1).

Life Experiences Constituting the SOC

Categories and subcategories are in square brackets and dou-

ble quotation marks, respectively, and typical narratives are

italicized. We supplemented the narratives in parentheses.

Comprehensibility consists of three categories and eight

subcategories. The [uncertain outlook] category consisted of

“anxiety about the future after the death of parents (If my
father or mother were to die, become ill, or do something
else, I do not know how I could help them or how I should
live my life.),” “anxiety about one’s own old age,” and “eco-

nomic uncertainty.” The [outlook on the course of illness

and symptoms] category included “understanding of the ups

and downs of symptoms (But it becomes better or worse. If
I had a funeral or a memorial service for a family member,
it would become worse.)” and “predictions based on the

course of family members’ illnesses.” The [feeling of being

able to make a living] was defined by “support for meals

(My mother buys me food. She also cooks lunch and dinner
for me. I feel blessed.),” “financial stability,” and “optimism

about the future” (Table 2). Participants were anxious about

their own and their parents’ aging and the waves of symp-

toms, but they also felt that they could live with schizophre-

nia.

Manageability consists of 4 categories and 13 subcatego-

ries. The [restructuring of life based on the activities of the

facility] category consisted of “finding a place of one’s own

through the encounter with the facility ([The existence of the
facility is] big, big, big. I am very happy that I could come
here.),” “a fixed schedule to some extent,” “changing life-

style due to financial burden,” and “caring for and seeing off

parents.” The [searching for ways to cope with illnesses and

symptoms] category consisted of “complicated procedures

for applying for services,” “devising ways to manage medi-

cations ([For medication management] I use a notebook, buy

a calendar, and check my medications. I do not forget to
take them.),” “coping with auditory hallucinations,” and “my

own approach to health.” The [relationships built through

trial and error] category consisted of “dependable surround-

ings (There is support. There is quite a lot, including the
people in the community. I feel blessed. It is pretty good.),”
“ways to get along with others,” and “review of previous re-

lationships.” The [regrets and problems related to school-

work and employment] category consisted of “high hurdles

in study and employment (I was unemployed until I was
over 40 years old. I did not even know that this kind of fa-
cility existed, and I just could not aim for employment be-
cause finding a job was very difficult.)” and “regrets from

my school days” (Table 3). Through their past life experi-

ences, the participants could find their way to deal with

schizophrenia and make a living.

Meaningfulness consists of two categories and seven sub-

categories. The [Life unencumbered by schizophrenia] cate-

gory consisted of “broadening of perspective gained through

the illness (I have made more friends since I became ill. I
am starting to think that it is a matter of how I think),”

“positive acceptance of the current situation,” and “hopes for

future work and hobbies.” [Longing for being an “ordinary

person” and having an “ordinary life”] category consisted of

“comparison with others,” “experience of setbacks associated

with the illness,” “giving up on marriage and child-rearing,”

and “realization that parents have given up on them ([My
parents] gave up on me as far as finding a job. As for other
things, in the past, playing games, watching TV, and things
like that were not allowed in the middle of the day, but they
have been more accepting recently, or rather … they
stopped telling me not to do so)” (Table 4). The participants

embraced a life that was not limited by schizophrenia, but

they also felt unable to live lives similar to those of ordinary

people.

Discussion

The narratives in this study included factors that both in-

creased and decreased “comprehensibility,” “manageability,”

and “meaningfulness.” We found that the parties involved
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Table 2. Comprehensibility category.

Category Subcategory Participants’ narratives (supplement in parentheses)

Uncertain 

outlook

Anxiety about the 

future after the 

death of parents

Both my mother and father are around 80 years old, so if my father gets sick or my mother gets sick, it would 

be difficult, but I think it will happen because both my parents are around 80 years old. I can’t think of what to 

do if that happens. What should I do? If my father or mother were to die, become ill, or something else, I don’t 

know how I could help them or how I should live my life. I still don’t have a clear picture of what it will be 

like to be in my 50s. I still feel like I am 30 or 40 years old. I’m still in a kind of a daze, not thinking about my 

own future. But I have no idea what I should do if my mother or father dies, or if they get sick, or what I 

should do. (B)

 (About his mother’s aging) Yes, I do. I think there are people who have a place they can go where they will 

live alone after their mother dies. There is a nursing home in XX (name of the place), but there is a home for 

the elderly in XX. But I don’t have money. I don’t have 130,000 yen a month. (F)

Anxiety about 

one’s own old age

 (On a scale of 1 to 100,) I would rate my current life as about 60. I am satisfied with my life itself, but I am a 

little worried about the future. I wonder how much longer I can come here (Facility B) and not become bedrid-

den. (D)

Economic 

uncertainty

I’m living off my savings right now. So, I don’t know how long it will last and how long I will be able to live. 

I am worried about my financial situation. I’m thinking of getting welfare in the end. I’m still fine. (Even to 

my cousin, who is my key person) I don’t talk to her about financial matters. (D)

My brother sends me 20,000 yen every month, and it helps me a lot. The maintenance fee is about 20,000 yen, 

which is very expensive, and the parking fee was 6,000 yen, so I quit driving because I couldn’t afford it. I 

wish I didn’t have any illnesses. I must pay about 5,000 yen a month for medicine. (F)

Outlook 

on the 

course of 

illness and 

symptoms

Understanding 

the ups and 

downs of 

symptoms

 (The period before rekindling) is 12 years? That’s a lot of time. But it gets better or worse. If I had a funeral or 

a memorial service for a family member, it would get bad. It is inevitable. Yes. There were waves. It was quite 

a lot. (C)

I have managed to stay in the hospital even though I have had my ups and downs. Well, there have been some 

things that have happened. Fortunately, I have been doing well for about a year so far. On the contrary, I don’t 

think I would have been in this kind of state of mind if I had not become ill. I think I would have been very 

strong, or rather, I would have been proud and bullish. I think I was a proud, headstrong person until I got sick. 

I don’t know if it is going in the right direction. I think it is going in the right direction, but I don’t know. Well, 

you know. It’s not so easy. It’s complicated, isn’t it? Yes, it is complicated. I don’t know if the disease can be 

cured as it is, well, there is probably no cure for this disease. Well, I think the disease is in remission, well, 

maybe. I think my current state is probably the best. I think it’s the best state. (E)

Predictions based 

on the course of a 

family member’s 

illness

My mother had schizophrenia, and it happened before I was born. (My mother’s onset was) when she got mar-

ried at 24, and I have an older sister, and she was stillborn. And from that time, from the time of the stillbirth, 

my mother was in bad shape. So, when I was born, she was in and out of the hospital a lot. By the time she 

died, she had been in the hospital for more than 30 years. I only lived with her for about one-third of my life. I 

tried to avoid getting sick as much as possible. I lived my life trying not to stand out. I was shocked when I 

found out I had the same disease as my mother, although my condition is different from hers. (D)

Feeling of 

being able 

to make a 

living

Support for meals

I have a disability pension. I haven’t had to put it down again for a long time. I have a level 2 disability certifi-

cate. My mother buys me things to eat. She also cooks lunch and dinner for me. I feel blessed. That’s why I 

don’t have a hungry spirit. That’s the way it is, isn’t it? I can’t help it. I’m thinking that I must do something 

about it in the future. Yes, I am spoiled by my parents. (C)

Financial stability I am not in trouble financially. I have my father’s support. (B)

Optimism about 

the future

My father and mother are probably the same age, in their 70s. The house we live in now is about 34 or so years 

old, so we have had to replace the roof and spend 1,000,000 to 2,000,000 yen to repair the walls many times. 

The house itself will be destroyed after 50 years or so. If you think about it simply, it will be another 15 to 16 

years from now. In 15 years, my father and mother would be in their mid-80s if they were still alive. At that 

time, my father and mother would tell me to put some money in a savings account. I also must consult with my 

older brother, and I was asked the same question the other day about what I should do. I was asked the same 

question by a member (of the same facility). But it will be 15 years from now, so we can take our time and 

think about it slowly. You never know how things will change. Even if you decide now, it may change in 15 

years or 6 years from now. I’m thinking a little hard about what I want to think about, and what I don’t know, I 

don’t know. I can’t make a firm decision. It may change. I think I must go about it in a haphazard way. (C)

Note: The letter at the end of each narrative indicates each participant. The same applies to Tables 3 and 4.

were living with the support of the institution and the sur-

rounding community, even though they felt that the future

was difficult to predict.

Regarding comprehensibility, the participants mainly

talked about their own and their parents’ old age and their

financial concerns. Half of the participants lived with their
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Table　3. Manageability category.

Category Subcategory Participants’ narratives (supplement in parentheses)

Restructuring 

of life based 

on the 

activities of 

the facility

Finding a 

place of 

one’s own 

through 

encounters 

with the 

facility

 (The existence of the facility is) big, big, big. I am very happy that I was able to come here. (A)

The fact that such a facility existed was a bit of a surprise to me after I turned 20. I had not made many friends until then, but there 

were a lot of people like me there, and I wondered what they would say about that. It is not a place where people work, but a place 

where you can be at ease and have someone to talk to. That’s the kind of place I like. I am glad I came here. (B)

 (Reason for coming to the facility) My father passed away, and I was alone and lonely. (Reason for choosing the facility) Because it 

was the closest to my house. I called my cousin and asked if I could go there. (D)

Two years and eight months before I came to Facility B, I spent a year at the adjacent community activity support center. Well, I 

thought it would be impossible for me to do it, but after I had been there for a while, I decided to give it a try. When I was thinking 

about going to a type B continuous employment support facility, there was one near my house, but Facility B was next to it, and I 

knew some people there.

I thought I’d try it out, and after visiting and experiencing it, I took the plunge and came. (C)

A fixed 

schedule to 

some extent

Facility usage is usually from Monday to Friday. So, I get to the facility a little after 8:00. It takes me 35 minutes from my house, so I 

leave before 8:00 a.m. Then, at 8:20 or 8:25 a.m., I enter the facility, rest with a cup of tea, and light exercise from 9:00 a.m. After 

that, I start working. From morning until about 12:00 noon, I finish and go home. After that, I go shopping for lunch, buy udon noo-

dles, or go to the drugstore. After that, sometimes I go to the library. I can’t read the newspaper these days, but I go to the library. Or 

I go for a little walk, just a short one. I also listen to the radio and watch TV at home, and sometimes read books. That’s about all I 

do. (C)

I hardly have any hobbies now. I work until about 3:00 p.m., come home at 4:00 p.m., eat dinner, take a bath, and go to bed around 

9:00 p.m. Other than that, I watch TV. (On days when I don’t come to the facility,) I go shopping. (D)

Every day, I come to Facility B, work, go home, wash dishes, do laundry, and buy things. My parents do the cleaning. A helper and a 

rehabilitation worker for my mother’s legs also come to help us. The helper cooks for us, and... (after thinking for a while) I have a 

smartphone, so I look at it. Also, I come here every day except for the days I go to get my medicine. I get picked up around 9:00 a.

m., so I arrive at 9:30 a.m. and work until around 3:30 p.m. On weekends, I go out to eat with my parents and hang around the neigh-

borhood. I would go to the park and play. I used to go fishing, but I can’t anymore. It’s too dangerous. I can kill time by looking at 

my smartphone, watching TV, and cleaning, so I’m fine with that. (F)

Changing 

lifestyle due 

to financial 

burden

I used to drive a car, and I was rear-ended four times. Each time, I had to call the police for an on-the-spot inspection. I was told not 

to drive anymore, because it would cost me a lot of money and maintenance. If I filled up my car with gas and drove it every day, it 

would cost me about 300,000 yen a year. I sold my car and gave up my driver’s license because I thought it was a waste of money. 

With a bicycle, I can roam around town just fine. There is everything around for shopping. There is a supermarket and three or four 

convenience stores. I don’t buy big things. I haven’t bought a car since I lost my car. ...I don’t. In the end, I must pay about 18,000 

yen a month for the management fee of the apartment. Water and other expenses are not included. I must pay for my smartphone, 

landline phone, insurance, newspapers, and food, and I must spend 90,000 to 100,000 yen every month. It’s hard to raise the money. 

(F)

Caring for 

and seeing 

off parents

I also take care of my parents. I change diapers and pants. A helper used to come twice a week, but now she comes once a day. It was 

hard to pay for it. A rehabilitation worker comes twice a week. I have been taking care of my mother for a long time now. She injured 

her leg. She was hit by a car while pushing her motorcycle and had to have surgery. She was swaying, and she was getting old. I must 

help her when she walks. I went to see the day service, but she said she didn’t like it as it was dirty, and she didn’t like strangers 

coming in. She said that she did not need to pay a lot of money every month to go there and that she would be better off going to a 

coffee shop or other inexpensive places. (F)

Even when I had a fever, my mother would leave me alone and encourage me to sleep it off. When I was menstruating and had ab-

dominal cramps, she would say, “Don’t worry.” When she passed away, I remembered good things about her. (D)

Cancer. Both of my parents died of cancer. I don’t have many pictures left. When I look at them, I feel pain. On the contrary, some-

times I think it would be better if I didn’t have them. On the other hand, I am busy here (at Facility B), so I guess it’s okay. (E)

I wasn’t aware of it at the time, but I decided on whether to give my mother life-prolonging treatment. Even before she died, she al-

ways said that she did not want to have life-prolonging treatment like that. So, I said, “No. I won’t. I won’t do it.”Looking back on it 

now, I think she probably said she didn’t want to do it because her mother said she didn’t want to. Well, I think that was a big deci-

sion. We didn’t have many relatives, so there was no influence from them, so there was nothing to worry about. But I think it was a 

good thing for my mother. Just one examination is painful. It was painful for me to watch. When my father passed away, I was lucky 

that my mother was still alive. When my mother got ill, it was as if I was all she had left. I had to go to the hospital every day. (E)

parents; thus, their parents’ health problems may negatively

affect their lives, and it is necessary to prepare in advance.

There are still few studies on bereavement among persons

with schizophrenia; therefore, further research is needed.

Regarding manageability, it was obvious that the facility

activities play a crucial role in the lives of the participants.

The facility served as a “place to stay” and a place to man-

age their medications and health to continue using the facil-

ity. The age of onset of schizophrenia is from around pu-

berty to early adulthood, which is an important period in the

participants’ academic and professional lives. It is also a pe-

riod when people gradually move away from their parents

and form their relationships with the people around them as

they move from high school to college and into the work-

force. Because the content related to mental illnesses will be

included in the high school curriculum guidelines starting in

2022 (Ministry of Education, Culture, Sports, Science and

Technology, 2018), it is expected that awareness will gradu-

ally expand in the future.

Of the three constructs of SOC, “meaningfulness” is the
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Category Subcategory Participants’ narratives (supplement in parentheses)

Searching for 

ways to cope 

with illness 

and symptoms

Complicated 

procedures 

for applying 

for services

Sometimes I am busy because I must do the procedures myself such as paying 10% of the disability beneficiary card. If I am hospi-

talized, the hospital will take care of it, but the clinic where I go for treatment does not have an in-patient facility. I must go to the 

city hall and do all these things by myself. First, I had to go to the clinic, fill out this year’s beneficiary certificate, the doctor’s certif-

icate, and other documents, then go to the Disability Welfare Division of the City Hall, go through the procedures, and come back 

home. That is a little bit difficult. (B)

Devising 

ways to 

manage 

medications

As for what I take care of... well, I just take my medicine regularly if I can and try not to do anything weird that would make me quit 

this place. If I do anything too weird here, I’ll get fired. Haha. (B)

I can take care of my medications by myself. They are packaged in one container. I take out the one labeled “after breakfast” from 

the bag. I take it after breakfast and dinner and before bed. It is packaged in one container. It is very convenient these days. (C)

I can use my old cell phone to set off an alarm to tell me when it’s time to take my medicine. (E)

 (For medication management) I use a notebook, buy a calendar, and check my medications. I don’t forget to take them. (F)

Coping with 

auditory 

hallucina-

tions

Sometimes the auditory hallucination tells me to “play the game” or “don’t play the game,” and other times it tells me to do various 

things that make me move to the left and right. When I was at home, the auditory hallucination would come in and say, “Have high 

aspirations!” I thought to myself, “There’s nothing I can do about it.” I am the type of person who cares, and when I start to care, I 

can’t stop. Sometimes I get sick because of that, so I consulted with the director (of Facility B). The director told me, “Your high as-

piration is to come to Facility B, work, do your best, and continue to do so.” When I heard that, I couldn’t hear the hallucination any-

more. (E)

The auditory hallucinations are a bit (audible). It’s not as bad as before. Even the director (of Facility B) says, “Mr. F, you hear them, 

don’t you?” So, I went in. (The content of the auditory hallucination is) what I was told at my former company: that I was a moron. (F)

My own 

approach to 

health

It takes about 35 minutes one way (to the facility). I’m already coming by bicycle for training as well. For exercise. It’s tough when 

I’m tired, and lately, it’s been tough a lot, but when I come here, I feel like I can rest and then work. I have been coming to Facility B 

for about 2 years and 8 months now, so I am getting used to it. (C)

In my daily life, what I value most is my diet. I believe that the food I eat is important. I have high natural fat, so I am told not to 

drink sugary juices. Sugar is not good. They tell me to eat vegetables. Black coffee is fine. (F)

When I go to Facility B the next day, I usually take my medicine between 9:00 p.m. and 10:00 p.m. and go to bed. If I can’t sleep, I 

get up a little bit and go to my room to make a mess, and when I feel sleepy again, I go back to my bed and get into it again. (E)

It’s not so much stress, but rather the loss of a family member and the need to do my best when it comes to funerals and memorial 

services. When there are events like that, I don’t get enough sleep. I get a little sick. I try to do my best. I try to avoid stress. If I don’t 

do that, my daily life becomes difficult. I must do something. (C)

Relationships 

built through 

trial and error

Dependable 

surroundings

Right now, most (the people I rely on) are Facility A staff. Then, there are the members who come to Facility A. I respect them all. 

Everyone is a good person. I was the only one who was bad. I am the only one who doesn’t know anything about the world. I think of 

them as real, born-again adults. (A)

The people I rely on are my father, mother, brother, brother’s wife, and their children. Then, there are my relatives, my father’s sib-

lings, and my mother’s siblings. There is also support from the members and staff of Facility B, as well as from the community activ-

ity support center. There are quite a lot of activities. I also go on Saturdays (to the community support center). The staff also helped 

me with monitoring. Even the table tennis players (people who share my hobby) send New Year’s cards to each other. There is much 

support, including the people in the community. I feel that I am blessed. It’s pretty good. Yes, it is. (C)

I am blessed with the staff and members of Facility B and the adjoining community activity support center, and, well, I am also 

blessed with private friends. I don’t think I can consult with all of them, though. I think I can do so when I feel like going home. But, 

you know, they listen to everything I say. I am grateful for that. There was a book or something in the past that said that people gain 

something positive when they lose something, even if they lose their parents. I feel that if I don’t live my life with a sense of thank-

fulness, I will be punished for it. (E)

Ways to get 

along with 

others

As the staff said, people should not speak ill of each other. Of course, it is not good to say it out loud, but even if I think about it in 

my heart, it will turn into a fight, and the whole country, the whole world, will be in a mess. That is all I remember. I feel like I’m 

saying a lot of bad things (in my heart), but I’m not going to say it (to the outside world). (A)

I wonder if the people who play table tennis know about my illness. Some of them might know that I used to go to Facility B. I don’t 

know how they know. But I don’t think ordinary people know about it. Well, I’m trying to cover it up somehow. I don’t want to say 

too much. It’s not that we hide it too much, but we don’t tell each other too much about our private lives, so if it’s just table tennis, 

we don’t tell each other. So, it’s like that. (C)

Review of 

previous 

relationships

When I went to work, I felt like I had closed the door to my mind because of the revelation of my illness, so I thought it would have 

been better if I had been more open. Now, everyone around me is like that, so I can do whatever I want without any declarations at 

all, but I didn’t have that, which was a little disappointing. (D)

There was a time when I worked part-time after the onset of the illness. I had a variety of part-time jobs, some of which I quit after 

about three months. The longest one I had was for two years. The last part-time job I had was at a convenience store, which also hap-

pened to be owned by the parent of a high school classmate. She tried to understand my illness, even though she didn’t understand it. 

She encouraged me, and I was able to work in a good environment, but even so, two years was my limit because of human relations 

and the worsening of my illness. (E)

Right after graduating from high school at 18, I got a job in sales, which I quit after less than a year and a half. After that, I became a 

factory worker, and I had the onset of the illness at the factory there. Looking back on it now, I never talked to people at all, and it 

was like a 3-shift system. There was the night shift, and then there was the day shift. I was not sure if I would be able to get along 

with the other workers. When I went home, I was so depressed that I didn’t even talk to my parents. I don’t know if it was because of 

that or not, but I felt the onset of the illness. Even in high school, there were many times when I felt that I was at fault for the dark 

side of my personality, including work relationships. But at that time, I couldn’t get myself into that kind of frame of mind. (E)

Table　3. Manageability category (continued).
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Category Subcategory Participants’ narratives (supplement in parentheses)

Regrets and 

problems 

related to 

schoolwork 

and 

employment

High hurdles 

in study and 

employment

 (After returning from a leave of absence from college,) I met with friends and said, “Ah, it’s been a long time,” but they looked away 

from me because I kept looking at one point. I didn’t have any friends to begin with. That may not have been the cause of my illness. 

So, well, it wasn’t something that bothered me that much. I had just gotten sick. So, as expected, I had to get used to it. I had to get 

used to life and all that. (C)

 (Regarding auditory hallucinations) My previous doctor diagnosed my illness, and when I read more about it in my own way, I 

thought about it and talked to the doctor about it. But he just said, “Yeah, that’s right.” And that was the end of it. I asked my friends 

about it, and they said, “Well, it’s a good thing you found out it was just a hallucination.” I may have heard something like that in 

high school. I think it was because my school life wasn’t going so well. (E)

I thought I was a good student until junior high school. But in the middle of high school, I started to fail. I used to be able to do it in 

the past, but I became like that. I quit due to an autonomic imbalance between high school and university. In high school, I was criti-

cized and bullied, and I could not handle my studies at that time. So, if I had not been bullied back then, and if I had studied properly 

in high school, I would have been accepted to a better university, and I would have found a better job. That was in high school. I was 

able to get through junior high school without any problems. My regret is that I could not study in high school. Looking back on the 

past, I guess that was the turning point. After I became ill, my life did not have such ups and downs. Until high school, my parents 

told me to study. Do this, do that, study, study, study. But nothing happened. When I was in my 20s, I dropped out of university and 

was just hanging around, my parents told me to get a job. I didn’t want to find a job. I wanted to take the entrance exam again and 

enter another university. I was spoiled, wanting to have fun. My parents told me to get a job, and it was my fault, but things became 

noisy and tense in the house. (B)

It took me 6 years to graduate from college. I couldn’t do well on exams because I was taking medication that suppressed my brain 

function, but I had to earn attendance points. I couldn’t do well on exams, so I just managed to write as much as I could. I wouldn’t 

even be able to find a job if I was suppressed like this. My parents told me to just aim for graduation. I managed to graduate in six 

years. From then on, I was unemployed until I was over 40 years old. I didn’t even know that this kind of facility existed, and I just 

couldn’t aim for employment because the hurdles to finding a job were so high. Getting a job, you know, that kind of thing is hard, 

isn’t it? Even now it is hard, and even in the past, going to a facility itself was hard. In my case, I had trouble sleeping because I was 

sick. I thought I would just have to get used to it. I had to take medicine for that. So, to say it was difficult would be an understate-

ment. (C)

My previous company paid well, but they were always ragging on me because I made mistakes. I was sorted by number and sent all 

over the country. I was beaten up and punched with a board. My salary was about 200,000 yen, but the branch manager told me to 

stop because I kept making mistakes, and I was “restructured” … There were about 100 people in the company, but most of them 

were already “restructured.” After the “restructuring,” I received unemployment benefits for a year, but I went to Hello Work, and 

they introduced me to Facility B, and I had contacts. I’ve been here for about seven years now. (F)

Regrets from 

my school 

days

When I was in junior high school, I ran for the captain of the table tennis club, but I should not have done so. It’s a trivial story. I was 

pretty much stuck. I ran for the captaincy, but I was a nuisance to everyone around me. I was a nuisance to my fellow club members, 

juniors, seniors, teachers, and advisors. I regretted it a little, and a guy who seemed to be a more suitable captain than me became 

vice-captain. Junior high school students have interpersonal relationships unique to junior high school students, and they are often 

lightly bullied or excluded from the group. It is difficult to sum it up like this. If he had been the captain instead of me, he would have 

done better because he was smart, could study well, and had good interpersonal relationships. I think he would have done better in 

human relations. He had more experience. Even though he was in junior high school, he had a good future in high school and univer-

sity. So, I just left it to him. But I also felt that I could have played in the table tennis club for three years because I did not want to 

lose to him. So, it’s complicated. Those three years in junior high school were a big part of my life. I have some regrets, but I think it 

was a good experience. I have regrets, I have remorse, and I think it was something I shouldn’t have done. I caused a lot of trouble. It 

was a big deal for me. For me. For my life. It’s an exaggeration, but a little bit. But in return, I think it was something I had to do 

with a sense of responsibility. (C)

Table　3. Manageability category (continued).

most important, and a high or low meaningfulness is re-

ported to affect comprehensibility and manageability (An-

tonovsky, 1987/2001). In meaningfulness, the participants

considered themselves different from “ordinary people/life,”

as indicated by their [longing for “ordinary people” and an

“ordinary life”]. In recent years, marriage and child-rearing

have become choices that the individual makes; however, the

participants in this study were in their 40s-60s and may not

have a clear image of what a typical family is like. Further-

more, some said that they gave up because of economic rea-

sons. The average monthly wage at a type B facility for

continuous employment support centers was 16,507 yen in

FY2021 (Ministry of Health, Labour and Welfare, 2022);

thus, marriage and child-rearing would be financially diffi-

cult.

Many narratives also described the involvement of sup-

porters. Supporters can be GRRs whose role is to find posi-

tive aspects of the life of a person with schizophrenia and

provide feedback to them. We found evidence of benefit

finding (BF) that describes gains from developing an illness

and is reported to be related to recovery (Chiba et al.,

2021). Those classified as “other” in a previous study on BF

of persons with mental disabilities (Chiba et al., 2010) gave

responses such as “I realized that life is difficult” and “I re-

alized how hard it is to live.” In a study on SOC among

drug-induced human immunodeficiency virus survivors, sev-

eral participants answered that they had “come to realize

that life is full of hard things,” and their SOC was reported

to be very high (Yamazaki & Togari, 2017). SOC and BF

are similar and are thought to change depending on how the

individual makes sense of the experience. Finding meaning

from experience requires intervention from others. Support-

ers are expected to help the person take charge of his/her

life.
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Table 4. Meaningfulness category.

Category Subcategory Participants’ narratives (Supplement in parentheses)

Life unen-

cumbered by 

schizophre-

nia

Broadening 

of 

perspective 

gained 

through the 

illness

I don’t feel like I should have had schizophrenia. It was another experience that broadened my understanding and perspective. Even 

when I was in college, I didn’t have a part-time job at all, and I couldn’t do anything about it because of my naivete about the world 

and my resume. I was blessed with money to send home. I didn’t have much of a “hungry spirit.” I didn’t think I would be able to do 

it. I wanted to try it, but I don’t know if I can do it now. There’s nothing I can’t do, even now. (C)

I have made more friends since I became ill. I’m starting to think that it’s a matter of how I think. I only thought about it recently. I 

think I became better after I got sick. I think things haven’t been so good since I was in high school. In fact, in a strange way, I am 

thankful for my illness. From the time when I was a child to the time when I was 20 years old, things were not so good. I think it’s the 

reverse of what happened to me. Of course, there are inconveniences. Since I became ill. Still, I can live a life of gratitude. I think I am 

better off after I got sick. (E)

Positive 

acceptance 

of the 

current 

situation

I think I’d score a perfect 100 points with or without my illness. In my case, if I didn’t have the illness, I would have other different 

problems. Even healthy people have problems. That’s what I think, and that may be a reason. I have no choice but to live with it. I 

watch TV and read books or newspapers. I have been gathering information and thinking in my own way; gaining experience, includ-

ing in table tennis; and listening to other people’s lives, and I have come to this way of thinking. Well, in my own way, that’s what I 

think. Well, whether it is correct or not, I guess I came up with it. (C)

Basically, I believe that there is no life without regrets. So, I don’t think I am conscious of that (regrets of what I should have done). (E)

 (As for his future) I’m thinking of coming to Facility B and doing some work. I want to lead an ordinary life. (F)

What I value: sleeping and eating. Heh. Other than that, I don’t have anything else. If there was something, I think it would be nice. (D)

I still play table tennis in the club. I think table tennis is a big part of my life. It’s a hobby. About twice a week, at night, in the gymna-

sium of the elementary school near my house. From 7:30 to 9:00 p.m. on Wednesdays and Saturdays. I’m the only young person there. 

Most of them are past retirement age. The younger ones work a lot of overtime. Most of the others are in their 60s and 70s. We seem to 

be having a good time. That’s what made me happy to come to Facility B. I couldn’t do it with a regular job. And I can’t do that if I 

don’t have this kind of illness, especially when I am in my 40s. Table tennis is impossible. So, in that respect, I feel blessed despite my 

illness. Yes, I really think so. (C)

Of course, I was in my 20s when I developed the illness, and I felt that I could no longer live unless I went to a place where no one 

knew me. I thought about what I would do if people started to hate me or something like that, but it wasn’t true. Then, at the age of 25 

or 6, I could play soccer (my hobby), and I gradually made some friends. I started to appreciate the joy of being able to play with 

friends. I don’t know for sure, but it was a gradual process. (E)

If I compare my score after I got illness to my score before I got illness, it would be 10 or 20 out of 100. But recently, my score is, 

well, 70 or 80 (out of 100). Compared to before I became ill, my score dropped dramatically, but now that I have this place (Facility 

A), and with this life, my score is 70 or 80. (B)

Hopes for 

future work 

and hobbies

As for my future job hopes, I would like to do something like cleaning apartments. I’ve never had much of a part-time job. To be 

frank, I’d like to do something like dishwashing, although it’s busy. I’d be interested in working in a restaurant like that, but my father 

and mother are busy at that time of the day, and I’m not sure I’d like it. There are many udon noodle shops around here, and I know 

it’s hard to keep an udon shop busy, but I do have ambitions to try it. (C)

I am on welfare now. For the time being, I can manage to make a living. If I exceed a certain amount of wages here, the city office will 

collect the money. I hope to be able to do so as much as possible because it is a sign of a person’s energy to be able to work or receive 

wages more than a certain amount every month. I will continue to come to the facility with the hope that I can do so. (E)

I value my feelings the most. Anyway, I want to work along with other people like everyone else here and get along with everyone. I 

want to get along with the ladies as well. That’s the bottom line. (A)

I heard that the retirement age for Type B continuous employment support facilities is 65, but I heard that it is no longer the case, so I 

want to work hard and stay here until I am strong enough. I heard that I will receive a disability pension or something at age 62. So, I 

am thinking about what I will do when that comes in. (D)

 (On resuming soccer, which is currently on hiatus) Yes, even if I can move. No, I think it’s hard to be like a manager. You mean the 

management. That’s not easy. It’s amazing, isn’t it? Even though I am getting older, there are leagues where people around me are of-

ten in their 40s or older who play late at night. When there are people over 40 who are still playing soccer, it’s like they are all mon-

sters, ha ha ha. I could go to the league, even if it was just for a little while, and it wasn’t a face-to-face meeting. It would be nice if 

they would let me go, even if it’s just for a little while. Maybe when the weather gets a little warmer. (E)

The two participants who were unique in this study were

C and E, both of whom had been living with schizophrenia

for approximately 20 years and were younger than the other

participants. Because both participants belonged to multiple

organizations, the number of people with whom they associ-

ated without being defined by their illness increased. When

working with them, the supporters at each facility interacted

with them with their schizophrenia in mind; thus, they be-

came aware of their “selves with schizophrenia.” Although

there are times when such awareness is necessary, the find-

ings of this study indicate the importance of treating people

as “one person” without interacting with them solely based

on their schizophrenia.

Limitations

In discussing the history associated with their schizophrenia,

we investigated the progress of people with schizophrenia

and their current lives. However, the period we studied in-

cluded the outbreak of the new coronavirus infection at the

end of 2019; thus, the facilities used by the parties with

mental disabilities were forced to suspend or reduce their

activities and make changes. Originally, we planned to in-
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Category Subcategory Participants’ narratives (Supplement in parentheses)

Longing for 

being an 

“ordinary 

person” and 

having an 

“ordinary 

life”

Comparison 

with others

Life has not been as I expected. From now on, I will not speak ill of anyone, and all the members of Facility A, I will think of them as 

my teachers. My goal now is not to speak ill of them anymore, not even in my heart. I want to be an ordinary person, or rather, I want 

to be an ordinary person like everyone else. Do you know what an ordinary person is? I think that cleaning (the work of Facility A) is 

my calling. (A)

Experience 

of setbacks 

associated 

with the 

illness

My own decision... I don’t have any. I don’t think so. I tried various things, such as getting an electrical license and working in the 

electrical field, learning bookkeeping to improve myself, and learning a little about the world economy and its mechanisms, but all of 

them were unsuccessful. If I had gone further, I think it would have been very difficult to get a job. But now that I live like this every 

day, it has never been so difficult. (B)

I never (wish I had not returned my driver’s license). No more. I’ve been rear-ended all the time. I have been rear-ended myself... I 

can’t do it anymore because I’m too lazy to get into accidents. The other party must deal with it, too. Losses and so on. (F)

If I hadn’t gotten ill, I don’t know if I would have continued as a full-time employee. I think I would probably have gone part-time. So, 

I can still work for about 10 years. I have been working for about 10 years, net. Since I graduated from high school. So, I wish I had 

worked a little longer. (D)

Giving up 

on marriage 

and 

child-rear-

ing

I don’t know if it was love or an arranged marriage, but I got married, and I didn’t have any illnesses at first. I won’t say so clearly, but 

even if I do say so clearly, there were no painful illnesses. I got married normally, had a child normally, built a small house normally, 

and until the child grew up, we rented an apartment together at first and worked together. In the past, there was no such thing as work-

ing together, but I think it is necessary to work together. Salaries were small at first, so it was difficult to make a living. Then, after the 

baby was born, raising a child required money, so the two of us needed to make more money together. So, I wanted to build a slightly 

larger house with a nursery or something like that. I wanted to live there happily. I wanted to be able to take care of my grandchildren 

when I was old enough, to take care of them together, to take them to and from school, and so on. I have given up on that now. (A)

I wanted to get married, and there were many things I wanted to do, but I couldn’t afford it financially. I had to buy food for daily life, 

clothes, and maintenance fees for my apartment, which I couldn’t afford. When I get married and have children, it will be very diffi-

cult, won’t it? When I went to XXX (the name of a children’s goods store) and looked at baby strollers, they cost 70,000 to 80,000 

yen. I wonder if I must buy one like that. I thought, “I can’t afford to buy three cardboard boxes of diapers for 5,000 yen. When I send 

my child to elementary school, I read in the newspaper that I would have to spend 25,000 to 30,000 yen every month for crafts and 

field trips. I also have to provide for my family.” (F)

Realization 

that parents 

have given 

up on them

 (My parents) gave up on me as far as finding a job. As for other things, in the past, playing games, watching TV, and things like that 

were not allowed in the middle of the day, but recently they have been more accepting, or rather...they stopped telling me not to do so. 

(B)

Table 4. Meaningfulness category (continued).

clude approximately 15 participants; however, it was diffi-

cult to conduct online interviews, and we had to suspend

data collection. Because of the changes in lifestyle that oc-

curred before and after the pandemic, data from six partici-

pants obtained before the pandemic were used in the analy-

sis. Furthermore, interviews were conducted after forming

relationships with users of each facility; however, many can-

didates did not want to talk about their backgrounds. Conse-

quently, the results were skewed toward participants aged

40-60 years, and only one female participant was included.

Therefore, it is difficult to generalize the results. Further

studies with more participants are needed to investigate the

universal elements that constitute SOC.
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Abstract

This study was conducted to evaluate the following factors: (a) whether baby massage has a stress-reducing ef-

fect on mothers, (b) whether baby massage positively affects babies’ body mechanisms, and (c) whether mothers

can form friendships after massage sessions when given the opportunity to communicate with other mothers. This

one-month intervention study enrolled 24 mothers and babies (14 face-to-face sessions and 10 Zoom sessions).

We conducted weekly sessions regularly for one-month in each group. Data were collected using the coping

scale, maternal consciousness scale, and parenting stress scale. The maternal negative consciousness score was

significantly lower at two and three weeks from baseline (p=.042) whereas the maternal positive consciousness

score was significantly higher at three weeks from baseline (p=.026) in the “Zoom” group. The number of daily

bowel movements among infants had significantly changed by the end of the one-month session in both the “face-

to-face” group (p=.01) and the “Zoom” group (p=.039). We suggest the use of remote video as a new method for

supporting mothers and babies. We found that baby massage improved maternal understanding and ameliorated

maternal stress. This also constitutes a way to support mothers and babies under restricted conditions.

Keywords

baby massage, companionship, remote video tool, stress reduction, under a restricted situation
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Introduction

The number of child abuse cases has been increasing annu-

ally in inverse proportion to the number of births. According

to the number of child abuse-related consultations with child

consultation centers in Japan, 205,029 cases were reported

in 2020 (MHLW, 2021), constituting a 5.8% increase over

the previous year. Mothers were the perpetrators in more

than half of the child abuse cases, followed by fathers.

There are several reasons for the occurrence of child

abuse, such as feelings of insecurity, depression, and isola-

tion (Mochizuki et al., 2014; Tambelli et al., 2019), and par-

ents of children aged three months to three years (Watanabe,

2015; Shimizu, 2017). Maternal depression or stress itself

also has a negative effect on newborn growth and potentially

leads to larger problems later in life (Hernandez-Reif et al.,

2006; Yoshida et al., 2012).

Okumura and Matsuo (2011) reported that baby massage

reduced parental stress and maternal depression. Porreca et

al. (2017) reported that mothers could better understand

their babies through baby massages. Baby massage also elic-

ited positive reactions from babies toward their mothers, in-

cluding relaxation (Okumura & Matsuo, 2011) and smiling

(Porreca et al., 2017). Furthermore, Mindell et al. (2018) re-

ported that baby massage made it easier for babies to sleep

and that they tended to sleep well after a baby massage.
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Figure 1. Study framework.

One-month session (participants implemented baby massage at home for one month)

(Used scales in questionnaire at Session 1)
Coping behavior
Maternal positive/negative consciousness

(Used scales in questionnaire at Session 2-4)
Maternal positive/negative consciousness
Parenting stress of mothers

(Session 1st: 1 hour)
Explanation of the aims of this 

study
Doing Baby massage
Gathering (sharing worries etc.)

(Session 2nd: 1 hour)
Introduction & doing Baby 

massage
Gathering (sharing worries etc.)

(Session 3rd: 1 hour)
Introduction & doing Baby 

massage
Gathering (sharing worries etc.)

(Session 4th: 1 hour)
Introduction & doing Baby 

massage
Gathering (sharing worries etc.)

Baby massage also improves parasympathetic nerve activity

(Diego et al., 2009; Guan et al., 2014). This in turn allowed

mothers to sleep better, and their ability to control their ba-

bies’ sleep and vagal activity improved their confidence in

child-rearing.

As noted above, one of the solutions to the problems of

Japanese children and mothers can be baby massage.

In addition, the novel coronavirus disease (COVID-19)

became a pandemic after its initial report in China in late

December 2019. This disease caused lockdowns and ren-

dered outings dangerous, leaving mothers feeling even more

isolated than in previous years. We also focused on prevent-

ing the isolation of mothers.

Given the above, the present study evaluated the effects of

baby massage on mothers’ stress reduction and the body

mechanisms of babies. In addition, we examined whether

mothers could form friendships with other participating

mothers after massage sessions when the opportunity was

given.

Material and Methods

The study participants were babies who were four months or

more but less than six months old and their mothers as we

wanted to have the baby hold up their own head to avoid

any risks.

・Participants 1 (face-to-face session): In 2018, a total of 14

mothers and their babies were recruited for the study. The

number of mothers in each group (the one-month course

was completed within the same group) ranged from two

to four, and all participants completed the one-month

course.

・Participants 2 (Zoom session): In 2021, a total of 11

mothers and their babies were recruited for the study. One

participant dropped out in the third of the four sessions.

Therefore, data from 10 participants were used for analy-

ses. Each group was arranged as in the face-to-face ses-

sion.

Informed consent was obtained from all subjects before

the initial investigation in accordance with the Declaration

of Helsinki. This study was approved by the ethics review

boards of the authors’ institutions (#0010-0146 for 2018 and

#20-05 for 2021).

This was a one-month intervention study. Baby massage

sessions were held once a week for four weeks (a total of

four sessions) (Figure 1). The participants were asked to

continue the baby massage (even a short version of the mas-

sage) at home.

・For participants 1 (face-to-face session): At the initial ses-

sion of the baby massage course, the protocol was ex-

plained to each participant in detail to confirm that she

had given her informed consent. The patch test was con-

ducted at every session before the baby massage. A gath-

ering was held after the massage session to allow the

mothers to talk regarding any problems that they had with

their babies or other issues that they wanted to share with

the researchers or other participants in the group. Re-

searchers only answered questions when the participants

asked for the specialist’s advice. Participants who partici-

pated in baby massage sessions and face-to-face gather-

ings after the sessions were considered the “face-to-face”

group in this study.
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・For participants 2 (Zoom session): Before the initial ses-

sion of the baby massage course, the protocol was ex-

plained to each participant in detail to confirm that she

had given her informed consent. The patch test was con-

ducted at every session before the baby massage and

gatherings. Participants who participated in baby massage

sessions and gatherings after the session over Zoom were

considered the “Zoom” group in this study.

・(Q-1) Questionnaire administered in the first session.

The questionnaire asked regarding the following points:

mother’s date of birth, employment status, number of chil-

dren, family structure, smoking status, drinking habits, exis-

tence of advisors, baby’s status at birth, and birth date. The

questionnaire included the coping scale and maternal con-

sciousness scale.

・(Q-2) Questionnaire administered during the second to

fourth sessions.

The questionnaire asked the following questions: whether

participants had formed any friendships with others in the

group, whether their baby had started sleeping better at

night, and whether their baby’s bowel movements (BMs)

had improved. The questionnaire comprised the maternal

consciousness scale and parenting stress scale.

・Coping scale (Hori & Matsui, 2001): This scale was cre-

ated by Ozeki on the basis of the scale developed by

Sakata Sakata (1989) and a shorter version of the scale. It

comprises three subscales: “problem focus type,” “emo-

tion focus type,” and “evasion/escape type.” In these

subscales, “problem focus type” and “emotion focus type”

indicate that the person has a positive coping style. The

Cronbach’s alpha value was 0.83. The other subscale’s

“evasion/escape type” indicates that the person has a

negative coping style. The Cronbach’s alpha value was

0.80. Construct validity was also measured and proven.

・Maternal consciousness scale (Ohinata, 1988): This scale

was created by Ohinata on the basis of her previous re-

search. It comprises two aspects: a six-point mother’s

positive feelings and a six-point mother’s negative feel-

ings toward being a mother. Each aspect was calculated

separately on the basis of the answers. The Cronbach’s al-

pha value for positive feelings was 0.86, whereas that for

negative feelings was 0.75. Construct validity was also

measured and proven.

・Parenting stress scale (Sato et al., 1994): This scale was

developed by Sato et al. (1994) on the basis of the de-

pressive severity scale (Zung, 1965) and the psychological

stress model (Lazarus & Folkman, 1987). It comprises 12

items concerning parenting stress experienced by mothers

in relation to their children and 10 items concerning par-

enting stress experienced by mothers in relation to them-

selves. These two aspects can be calculated separately,

and the sum of all scores is calculated. A high score indi-

cates that the mother has high-stress levels. The Cron-

bach’s alpha value of the mother’s stress related to the

child was 0.86, and that of the mother’s stress related to

herself was 0.90. Construct validity was also measured

and proven.

Statistical Analyses

The Mann-Whitney U test was used to compare the results

between the “face-to-face” group and the “Zoom” group.

Wilcoxon’s signed rank test was used to determine how “the

maternal consciousness scale” and “parenting stress scale”

changed with time. Wilcoxon’s signed rank test was used to

determine how the number of daily BMs of the babies

changed over time. Fisher’s exact test was used to determine

how the sleep duration of the infants changed and how

many mothers could cultivate friendships during the session.

p<.05.

Statistical analyses were performed using the IBM SPSS

23.0 software (version 23.0 for Windows; IBM Corp., Ar-

monk, NY, USA).

Results

Subjects’ Characteristics

There were no significant differences in the subjects’ charac-

teristics between the “face-to-face” group and the “Zoom”

group (Table 1). There were no significant differences be-

tween the “face-to-face” group and the “Zoom” group at the

beginning of the one-month course, but significant differ-

ences between the groups were noted at the end of the

course according to the Mann-Whitney U test (Table 2). The

significantly different factors were the parenting stress expe-

rienced by mothers in relation to themselves (“face-to-face”

group, 16.1±3.80; “Zoom” group:12.7±3.55; p=.038) and

mothers’ total parenting stress (“face-to-face” group, 39.3±

7.04; “Zoom” group, 31.9±6.39; p=.031).

The changes in maternal consciousness score over time

using Wilcoxon’s signed rank test are shown in Table 3. In

the “face-to-face” group, the maternal positive conscious-

ness/maternal negative consciousness scores were relatively

unchanged, although the maternal negative consciousness

scores changed slightly at three weeks from baseline. There

were no significant differences over time in the “face-to-

face” group for any factor. By contrast, in the “Zoom”

group, the maternal positive consciousness scores increased

with time whereas the maternal negative consciousness

scores gradually decreased. Indeed, the average maternal

positive consciousness score at three weeks from baseline

was 3.5 (baseline score: 3.3), showing a significant differ-

ence (p=.026), and the average maternal negative conscious-

ness scores at two and three weeks from baseline were 1.7

(the baseline score: 2.0), showing a significant difference (p
=.042).

In both groups, the parenting stress scores were slightly
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Table 1. Characteristics of the subjects (N = 24).

Factors
Subjects

p
Face-to-face*1 (n = 14) Zoom*2 (n = 10) 

Age of mothers (years)  32.5±3.76   35.3±4.83 n.s.

Age of infants (months)   5.9±0.59    5.7±0.58 n.s.

Neonatal height (cm)  49.4±1.88   49.3±1.48 n.s.

Neonatal weight (g) 3,113.7±375.98  3,068.3±206.16 n.s.

Duration of gestation (day)  267.8±25.05 280.0±8.84 n.s.

Multipara/primipara 3/11 2/8 -

Smoker/nonsmoker 0/14 0/10 -

Habitual drinker/nondrinker 0/14 2/8 -

Nuclear family/expanding family 14/0 10/0 -

Note: Means ± SD (range); p value indicates the result of the t test between the face-to-face 

and Zoom groups.

*1 Subjects had baby massage sessions and gatherings after the sessions in person in the 

face-to-face group.

*2 Subjects had baby massage sessions and gatherings after the sessions on Zoom in the 

Zoom group.

Table 2. Differences in measurement data by several scales between subjects in the two groups (face-to-face and Zoom) 

by the Mann-Whitney U test.

Factors

Subjects

pFace-to-face*1 

(n = 14) 

Zoom*2 

(n = 10) 

Coping behavior (problem-focused coping type) 9.0±2.83 9.1±2.67 1.000

Coping behavior (emotion-focused coping type) 4.9±1.61 4.3±1.60 .488

Coping behavior (avoidance coping type) 9.6±2.50 10.7±4.03 .322

Maternal positive consciousness (baseline) 3.2±0.58 3.3±0.41 .856

Maternal positive consciousness (1 week later) 3.2±0.62 3.3±0.43 .856

Maternal positive consciousness (2 weeks later) 3.2±0.61 3.4±0.43 .636

Maternal positive consciousness (3 weeks later) 3.2±0.64 3.5±0.36 .197

Maternal negative consciousness (baseline) 1.9±0.39 2.0±0.45 .913

Maternal negative consciousness (1 week later) 1.9±0.48 1.9±0.59 1.000

Maternal negative consciousness (2 weeks later) 1.9±0.51 1.7±0.48 .287

Maternal negative consciousness (3 weeks later) 1.8±0.44 1.7±0.65 .636

Parenting stress of mothers in relation to themselves (baseline at the 2nd session) 16.9±3.77 13.6±4.61 .067

Parenting stress of mothers in relation to themselves (1 week later at the 3rd session) 16.0±3.01 13.1±2.91 .067

Parenting stress of mothers in relation to themselves (2 weeks later at the last session) 16.1±3.80 12.7±3.55 .038
Parenting stress of mothers in relation to their children (baseline at the 2nd session) 23.4±4.81 20.1±4.63 .128

Parenting stress of mothers in relation to their children (1 week later at the 3rd session) 22.8±6.00 18.6±3.69 .11

Parenting stress of mothers in relation to their children  (2 weeks later at the last session) 23.2±4.54 19.2±4.02 .079

Total parenting stress of mothers (baseline at the 2nd session) 40.3±6.39 33.7±7.06 .067

Total parenting stress of mothers (1 week later at the 3rd session) 38.8±7.83 31.7±5.86 .067

Total parenting stress of mothers (2 weeks later at the last session) 39.3±7.04 31.9±6.39 .031

Note: *1 Subjects had baby massage sessions and gatherings after the sessions in person in the face-to-face group.

*2 Subjects had baby massage sessions and gatherings after the sessions on Zoom in the Zoom group.

lower at the end of the one-month course compared to the

scores at baseline. However, no significant differences were

observed between groups (Table 3).

Improvements among Babies

The mean daily number of BMs in both groups improved

significantly (“face-to-face” group: baseline, 0.79; at the end

of the one-month course, 1.17; p=.01; “Zoom” group: base-

line, 1.50; at the end of the one-month course, 2.03; p=.039)

(Table 3).

The changes in the sleep duration of the infants after a

one-month course are shown in Table 4. In both the “face-
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Table 3. Differences in the data by maternal positive/negative consciousness scales, parenting stress scale, and changes in the 

number of BMs among infants per day over time in two groups by Wilcoxon’s signed rank test.

Baseline 1 week later 2 weeks later 3 weeks later

M SD M SD p M SD p M SD p

Face-to-face 

group*1, n = 14

Maternal positive 

consciousness

3.2 0.58 3.2 0.62 .973 3.2 0.61 .7 3.2 0.64 .975

Maternal negative 

consciousness

1.9 0.39 1.9 0.48 .779 1.9 0.51 .777 1.8 0.44 .196

Zoom group*2, 

n = 10

Maternal positive 

consciousness

3.3 0.41 3.3 0.43 .317 3.4 0.43 .109 3.5 0.36 .026

Maternal negative 

consciousness

2.0 0.45 1.9 0.59 .23 1.7 0.48 .042 1.7 0.65 .042

Face-to-face 

group*1, n = 14

Parenting stress of 

mothers in relation to 

themselves

- - 16.9 3.77 - 16.0 3.01 .072 16.1 3.80 .178

Parenting stress of 

mothers in relation to 

their children

- - 23.4 4.81 - 22.8 6.00 .726 23.2 4.54 .798

Total of parenting 

stress of mothers

- - 40.3 6.39 - 38.8 7.83 .531 39.3 7.04 .575

Zoom group*2, 

n = 10

Parenting stress of 

mothers in relation to 

themselves

- - 13.6 4.61 - 13.1 2.91 .598 12.7 3.55 .288

Parenting stress of 

mothers in relation to 

their children

- - 20.1 4.63 - 18.6 3.69 .458 19.2 4.02 .61

Total of parenting 

stress of mothers

- - 33.7 7.06 - 31.7 5.86 .207 31.9 6.39 .348

Face-to-face 

group*1, n = 14

Mean number of BMs 

among infants per day

0.79 0.496 - - - - - - 1.17 0.430 .01

Zoom group*2, 

n = 10

Mean number of BMs 

among infants per day

1.5 1.029 - - - - - - 2.03 1.243 .039

Note: SD, standard deviation

-: means that we did not start using the scale in the questionnaire or did not ask the question on that timing.

*1 Subjects had baby massage sessions and gatherings after the sessions in person in the face-to-face group.

*2 Subjects had baby massage sessions and gatherings after the sessions on Zoom in the Zoom group.

Table 4. Changes in the sleep duration of infants between the beginning and end of the sessions in the two groups by 

Fisher’s exact test.

1 week later 2 weeks later 3 weeks later p

Face-to-face group*1, n = 14 Improved sleep duration 2 (14.3%) 4 (28.6%) 7 (50.0%) 
.033

Unimproved sleep duration 12 (85.7%) 10 (71.4%) 7 (50.0%) 

Zoom group*2, n = 10 Improved sleep duration 3 (30.0%) 4 (40.0%) 6 (60.0%) 
.033

Unimproved sleep duration 7 (70.0%) 6 (60.0%) 4 (40.0%) 

Face-to-face group*1, n = 14 Number of mothers who made friends 

through the sessions

Number of mothers who did not make 

friends through the sessions

6 (42.9%) 8 (57.1%) 10 (71.4%) 

.018 (57.1%) 6 (42.9%) 4 (28.6%) 

Zoom group*2, n = 10 Number of mothers who made friends 

through the sessions

Number of mothers who did not make 

friends through the sessions

8 (80.0%) 9 (90.0%) 10 (100%) 

-
2 (20.0%) 1 (10.0%) 0 (0%) 

Note: -: means that we could not show the statistical changes as all participants said that they had friends through the session.

*1 Subjects had baby massage sessions and gatherings after the sessions in person in the face-to-face group.

*2 Subjects had baby massage sessions and gatherings after the sessions on Zoom in the Zoom group.
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to-face” group and “Zoom” group, the sleep duration signifi-

cantly improved at the end of the one-month course (p
=.033).

Cultivation of Companionship

Only in the “face-to-face” group did mothers significantly

cultivate friendships at the end of the one-month course (p
=.01). All mothers felt that they had made friends during the

session in the “Zoom” group at the end of the one-month

course. Therefore, we could not show statistical changes in

the “Zoom” group (Table 4).

Discussion

In this study, we used two scales related to maternal stress.

We then examined how the scores on these two scales

changed over time in both groups. Wilcoxon’s signed rank

test revealed significant differences in maternal positive/

negative consciousness between the baseline and subsequent

sessions in the “Zoom” group. Okumura and Matsuo (2011)

reported that baby massage has positive effects on stress and

depression in mothers and babies. The present study showed

that continuing baby massage helped in further reducing ma-

ternal negative consciousness and increasing maternal posi-

tive consciousness in the “Zoom” group. Differences in the

results were observed between the groups. Forming friend-

ships might instill confidence in mothers in child-rearing by

allowing them to share their problems with childcare in a

similar situation. This might be responsible for the changes

in the maternal positive/negative consciousness scores be-

cause all participants in the “Zoom” group felt like they had

made companions at the end of the one-month course.

The differences between the two groups may be attributed

to the fact that babies were calmer in their own place in the

“Zoom” group, so it was easier for mothers to talk and

share problems with other mothers.

In addition, the tool used in the “Zoom” group might

have influenced the changes in maternal positive/negative

consciousness. We used the software “Zoom” in the research

conducted in 2021 because of the COVID-19 pandemic,

which necessitated the avoidance of crowded spaces. Al-

though the participants in the “face-to-face” group needed to

physically come to the place where the weekly session was

held, those in the “Zoom” group simply joined from home.

This means that the participants in the “face-to-face” group

needed to leave home to participate in each session, which

might have caused fatigue, especially for mothers who were

the primary caretakers of their babies.

All participants in the “Zoom” group continued the baby

massage for at least one-month in their home environment,

where baby massage was expected to be more comfortable

to perform. Babies and mothers appeared more at ease in

the “Zoom” group as it was held in their own familiar envi-

ronment, potentially increasing maternal positive awareness.

We found no previous studies using remote video tools,

such as Zoom, to instruct and perform baby massage. There-

fore, the present findings may promote a new way of help-

ing mothers avoid feeling isolated.

We found that these massage sessions helped in reducing

the parenting stress of mothers, although there were no sig-

nificant differences between the groups. Porter et al. (2015)

also reported that baby massage reduced parenting stress

and maternal depression. Hernandez-Reif et al. (2006) and

Yoshida et al. (2012) reported that maternal depression had

a negative effect on the attachment of mothers to their new-

borns and mothers without depression were more likely to

deepen their bond with their newborn babies. Continuing to

perform baby massage after the session likely helped in fur-

ther reducing the parenting stress of mothers in this study. It

must have been stressful for mothers to be at home with

their babies alone because of the COVID-19 pandemic, so

they might have felt less stress when they could connect to

other mothers even online in the “Zoom” group.

In the present study, mothers were asked regarding any

improvements in their babies’ sleep habits or BMs since the

start of the baby massage program. Some babies did not

have any problems sleeping or performing BMs, but these

changed significantly in both groups. These results were

also reported in previous studies on the effects of baby mas-

sage (Diego & Field, 2009; Guan et al., 2014). Such im-

provements will help in reducing maternal stress, especially

in relation to babies. Lack of sleep is also a cause of stress

in many mothers. Mindell et al. (2018) reported that baby

massage reduced night-waking in babies, with mothers re-

porting improved confidence in managing their baby’s sleep.

In the present study, the sleep time of babies improved

likely because of reduced negative consciousness or stress

among the mothers.

The above improvements, especially in sleep duration,

were observed in both groups. It has been proven that learn-

ing a technique for baby massage is sufficient online.

It succeeded in cultivating friendships after massage ses-

sions when given the opportunity to communicate with other

mothers in both groups. All mothers in the “Zoom” group

felt that they made friends through the sessions, but this did

not happen in the “face-to-face” group. Holding a tea break

at a table or a similar mini-event at the end of each session

may help mothers form friendships. Again, babies were

calmer in their own places, which made mothers talk with

other mothers easily. This small-scale study will require fur-

ther research to confirm its findings in the future.
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Abstract

This study aimed to translate the shortened Information Technology Attitude Scale for Health (ITASH) into Japa-

nese and to evaluate its validity and reliability. The shortened ITASH was translated into Japanese, and a cross-

sectional survey was conducted to assess its content validity and a confirmatory factor analysis was conducted to

assess its construct validity. Internal consistency was estimated by determining Cronbach’s alpha reliability coeffi-

cient. The study period was from July to September 2021. A total of 85 first-year nursing students responded to

our survey based on the translated version of the shortened ITASH. Item-level content validity was confirmed by

undergoing clarity evaluation. Multiple fit indices showed an acceptable fitting model. Cronbach’s alpha reliability

coefficient was 0.871, indicating acceptable internal consistency. The results suggest that the Japanese version of

the shortened ITASH could be of excellent validity and reliability.
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Introduction

Information and communication technology (ICT) has

greatly impacted and contributed to the healthcare sector

around the world. Its use reduces healthcare costs and im-

proves the quality of patient care (Ibrahim et al., 2019;

McGonigle & Mastrian, 2009; Parente & McCullough,

2009; Sligo et al., 2017; Warshawski, 2019). Nurses work-

ing in clinical settings are expected to use ICT effectively

(Lee & Clarke, 2015; Ward et al., 2006). To use new tech-

nologies in clinical practice, it is important to explore nurs-

es’ attitudes toward these technologies (Huryk, 2010; Pis-

cotty et al., 2015; Rahimi et al., 2018) since the attitudes to-

ward the use of ICT play a crucial role during the acquisi-

tion process of technology necessary in clinical settings

(Kaya, 2011; Salameh et al., 2019). In addition, the attitudes

toward ICT are important not only to nurses but also to

those who provide nursing care alongside nurses in clinical

practice (Lee & Clarke, 2015). A negative attitude toward

ICT among nursing students may adversely affect their fu-

ture use of ICT in clinical practice, in information gathering

and further in their professional learning activities.

In other countries, several scales have been developed to

measure factors that influence ICT-related attitudes and

competencies of nurses and nursing students (Chang et al.,

2011; Günbatar, 2014; Kaminski, 2007). In the UK, in

2007, the Information Technology Attitude Scales for Health

(ITASH), which consists of 48 items grouped into four fac-

tors, namely, efficiency of care, education, training and de-

velopment, and control, was developed as a scale to evaluate
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the attitudes of nurses and other healthcare professionals to-

ward ICTs and tested for reliability and validity (Ward et

al., 2007). However, since there were a lot of questions (48

items) and issues not targeting students, a shortened version

of the ITASH was developed for students in 2014 (Lee &

Clarke, 2015). The short version of the ITASH consists of

19 items with four factors: care value of ICT, training of

ICT skills, ICT confidence, and workload value of ICT.

English, Korean, and Portuguese versions are currently be-

ing developed and tested for reliability and validity (Lee &

Clarke, 2015; Oliveira et al., 2019). It has been shown that

the use of a shortened version of the ITASH can lead to re-

flection on students’ attitudes toward ICT and to identify ap-

propriate issues based on the results of the scale (Oliveira et

al., 2019). However, at present in Japan, a few research has

been conducted to assess nursing students’ attitudes toward

ICT, and no reliable and validated scale has been developed.

Moreover, in Japan, there is a need for a validated and reli-

able scale that can assess nursing students’ attitudes toward

ICT.

This study aimed to examine the reliability and validity of

the shortened Japanese version of the Information Technol-

ogy Attitude Scale for Health (shortened ITASH-J), which

was developed by Lee and Clarke to measure attitudes to-

ward information communication technology.

Materials and Methods

Study Design

The shortened ITASH was translated into Japanese and

evaluated for content validity, construct validity, and internal

consistency. A cross-sectional questionnaire survey was ad-

ministered to Japanese nursing students whose native lan-

guage is Japanese.

Translation Process of Shortened ITASH-J

Written consent was obtained from Lee and Clarke, the

authors of the original version. To ensure linguistic and cul-

tural equivalence, the translation followed a back-translation

method based on guidelines (Wild et al., 2005). The transla-

tion team consisted of four researchers in the field of nurs-

ing education and two bilinguals whose native language was

Japanese and who were familiar with nursing education.

Three of the researchers on nursing education had experi-

enced incorporating ICT into nursing education research.

The translation process consisted of four steps, such as an

assessment of content validity.

Step 1: Sequential Translation

The translation of ITASH from English to Japanese was

conducted independently by two nursing-education research-

ers. The two translated contents were integrated into one

preliminary version through in-depth discussion between the

two translators. The translation team assessed the semantic

compatibility between the original and translated versions

and critically evaluated the understandability of each transla-

tion for Japanese nursing students.

Step 2: Back Translation

One native translator with experience in translation in the

medical field, including nursing education, and research in

nursing education, who had not reviewed the original

ITASH, back-translated the ITASH from Japanese to Eng-

lish. The other native translator compared the original ver-

sion with the translated one and evaluated the accuracy of

terminology, clarity of expression, and consistency in mean-

ing.

Step 3: Review of the Back Translation

To evaluate the quality of the forward translation, Lee &

Clarke, the authors of the original version, were asked to

compare the back-translated version with the original one

and review the two for equivalence. Lee & Clarke reported

in writing that the back-translated and original versions were

equivalent.

Step 4: Evaluation of Clarity

A cognitive debriefing was conducted with the current nurs-

ing students to evaluate the understandability and cognitive

equivalence of the items in the Japanese version. The survey

targeted ten fourth-year nursing students (nine female, one

male) whose native language is Japanese. They were asked

to rate each item by selecting “clear” or “unclear” in a web-

based questionnaire. As a result, it was confirmed that there

were no “unclear” items. Following the above steps, short-

ened ITASH-J was developed.

Participants

A total of 115 first-year students enrolled in the Department

of Nursing at University A were included in this study. All

participants had taken a course in “daily living assistance

skills” and experienced on-site practical training. In “daily

living assistance skills,” ICT was employed to promote

learning activities, such as creating and submitting study as-

signments, discussing among students, viewing video mate-

rials, taking the final exam, and exchanging messages with

the instructor. The researcher explained the purpose of the

study both orally and in writing to the participating students

at the time of orientation. Those who were willing to par-

ticipate were given access to an electronic, unsigned, self-

administered questionnaire and asked to respond.

The sample size required for this study was established

by referring to the structural validity in the COSMIN Risk

of Bias checklist (Mokkink et al., 2018). When using factor

analysis, the adequate sample size is five times the number

of items in the scale and at least 100 subjects. The scale de-

veloped in this study has 19 items, and the target number of

subjects is 100. The study period was from July to Septem-

ber 2021; the study was conducted at the Department of

Nursing, University A.
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Data Collection

Data collection was conducted using the translated shortened

ITASH-J items and by inquiring about study participant

characteristics. Shortened ITASH-J is a four-factor scale

consisting of the value of care with ICT (four items), of the

training in ICT skills (six items), of confidence in ICT (four

items), and of the value of workload with ICT (five items),

a 4-point rating scale ranging from “strongly agree” to

“strongly disagree.” Higher scores indicate a more accepting

attitude toward ICT. Gender was asked as one characteristic

of the study participants.

Ethical Consideration

The Ethics Committee of REDACTED approved the study.

To protect the rights of the research participants, we assured

them that their participation in the study was voluntary, that

they could withdraw from the study anytime during the re-

search period, and that they would not suffer any academic

disadvantages in such cases. In addition, the survey was

anonymous, because non-anonymity was inappropriate from

the standpoint of protecting the privacy of the participants

and unnecessary for analytical purposes. Concurrently, we

explained the significance of submitting the findings of this

study to an academic journal and obtained their consent.

Data Analysis

The distribution state of the responses to the shortened

ITASH-related items was presented to identify characteristics

of attitudes toward ICT and possible response bias to the

items. The scores for each item in the shortened ITASH

were as follows: 4 for “strongly agree,” 3 for “agree,” 2 for

“disagree,” and 1 for “strongly disagree.” After confirming

normality by Shapiro-Wilk test (p=.802), the responses for

each item in the shortened ITASH were reported as mean

score and SD.

If there should be even one missing response, the related

item was excluded from the data set. For inverted items,

scores were inverted before analysis.

Cronbach’s alpha reliability coefficients were obtained to

check for internal consistency. The validity of shortened

ITASH-J was evaluated by examining whether the factor

structure of shortened ITASH-J was comparable to that of

the original version of the scale and also from the aspect of

factor modeling. The original version of ITASH was devel-

oped using an orthogonal model; therefore, an orthogonal

model was first constructed after which the confirmatory

factor analysis (CFA) was performed for goodness-of-fit in-

dex calculations. Comparative fit index (CFI) and root mean

square error of approximation (RMSEA) were used to deter-

mine the fit of the data to the model, with CFI > 0.95 and

RMSEA < 0.08 as goodness-of-fit criterion (Hu & Bentler,

1999; Hair et al., 2010). The significance level was set at

5%. Participant characteristics are presented in percentages

(rates).

The above data were analyzed by factor analysis using the

statistical package SPSS version 27 (SPSS Inc., Chicago, IL,

USA) and Amos version 26 (SPSS Inc., Chicago, IL, USA)

for CFA.

Results

Subjects and Attributes

The target population consisted of 115 first-year nursing stu-

dents enrolled at University A in Tokyo, Japan, 85 of whom

responded (response rate 75.9%). No responses with missing

items in the questionnaire were accepted, and 85 responses

were included in the analysis (valid response rate, 75.9%).

Of 85 participants, 83 (97.6%) were women.

Characteristics of Shortened ITASH-J Responses

Table 1 shows the distribution of responses, with an overall

mean of 2.82 (SD 0.50) for shortened ITASH-J question-

naire items, which was greater than the mid-grading-range

value; however, no items showed a ceiling effect.

Eighty percent of the respondents answered “strongly

agree” or “strongly disagree” in one of the items; mean-

while, there was certain bias in the responses for “Care

value of ICT” and “Training of ICT skills,” with “strongly

agree” and “agree” responses exceeding 80% of the respon-

dents. Regarding their confidence in ICT, to the item “I can

easily learn new ICT skills.” (item 13), more than 20% of

the respondents indicated “strongly disagree” and about 50%

“disagree”; however, to the item “When using ICT devices, I

often feel at a loss what to do.” (item 14, invert scale), more

than 20% of the respondents answered “strongly disagree”

and more than 40% “disagree.”

Examination of Reliability and Validity in Shortened ITASH-
J

Table 2 shows Cronbach’s alpha for all factors; Cronbach’s

alpha for the entire shortened ITASH-J and for all factors

was 0.871 and above 0.80, respectively, indicating accept-

able internal consistency.

Figure 1 shows the results of the diagonal model con-

structed and examined. The model fit was CFI=0.97

RMSEA=0.05, a value within acceptable guideline range.

The path coefficient values for “Care value of ICT” and

“Training of ICT skills,” “Training of ICT skills” and

“Workload value of ICT,” and “Care value of ICT” and

“Workload value of ICT” were 0.53, 0.45, and 0.44, respec-

tively, all of which indicating moderate correlation.

Discussion

In this study, shortened ITASH-J was developed by translat-
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Table 1. Distribution of shortened ITASH-J responses.

Contents
n = 85

Mean (SD)
Strongly disagree Disagree Agree Strongly agree

Care value of ICT

Item 1 Use of ICT devices is helping to improve patient care. 0 0 42 (49.4) 43 (50.6) 3.51 (0.50)

Item 2 Information obtainable from ICT devices is helping to 

provide better care to patients.

0 0 32 (37.6) 53 (62.4) 3.62 (0.49)

Item 3 Use of ICT devices speeds up communication with other 

healthcare professionals.

0 6 (7.1) 35 (41.2) 44 (51.8) 3.45 (0.62)

Item 4 I believe ICT devices can help provide individualized care. 1 (1.2) 5 (5.9) 33 (38.8) 46 (54.1) 3.46 (0.66)

Contents
n = 85

Mean (SD)
Strongly disagree Disagree Agree Strongly agree

Training of ICT skills

Item 5 I feel that more training should be needed for proper use of 

ICT devices.

0 3 (3.5) 24 (28.2) 58 (68.2) 3.65 (0.55)

Item 6 I hope to have ongoing training to improve my ICT skills. 0 3 (3.5) 37 (43.5) 45 (52.9) 3.50 (0.57)

Item 7 ICT skills are increasingly needed for healthcare profes-

sionals.

0 2 (2.4) 24 (28.2) 59 (69.4) 3.67 (0.52)

Item 8 To achieve a successful career, the ability to use ICT devic-

es for work is necessary.

0 3 (3.5) 35 (41.2) 47 (55.3) 3.52 (0.57)

Item 9 The use of ICT devices helps to raise the professional 

knowledge base.

0 8 (9.4) 34 (40.0) 43 (50.6) 3.41 (0.66)

Item 10 I want to know more about ICT devices in general. 2 (2.4) 5 (5.9) 42 (49.4) 36 (42.4) 3.32 (0.69)

Contents
n = 85

Mean (SD)
Strongly disagree Disagree Agree Strongly agree

Confidence in ICT

Item 11 I have little confidence in my general ICT skills. R 4 (4.7) 13 (15.3) 30 (35.3) 38 (44.7) 3.20 (0.87)

Item 12 I generally have enough confidence in the operation of ICT 

devices.

25 (29.4) 35 (41.2) 19 (22.4) 6 (7.1) 2.07 (0.89)

Item 13 I can easily learn new ICT skills. 19 (22.4) 42 (49.4) 16 (18.8) 8 (9.4) 2.15 (0.88)

Item 14 When using ICT devices, I often feel at a loss what to do. R 24 (28.2) 39 (45.9) 17 (20.0) 5 (5.9) 2.04 (0.85)

Contents
n = 85

Mean (SD)
Strongly disagree Disagree Agree Strongly agree

Workload value of ICT

Item 15 Usage of ICT devices is more trouble than it is worth. R 21 (24.7) 51 (60.0)  9 (10.6) 4 (4.7) 1.95 (0.73)

Item 16 In my workplace, ICT devices reduce staff productivity. R 29 (34.1) 46 (54.1) 7 (8.2) 3 (3.5) 1.81 (0.73)

Item 17 Currently, I feel that there are too many ICT devices 

around. R

18 (21.2) 41 (48.2) 19 (22.4) 7 (8.2) 2.18 (0.86)

Item 18 I’m afraid we are at risk of being taken over by ICT 

devices. R

22 (25.9) 31 (36.5) 26 (30.6) 6 (7.1) 2.19 (0.90)

Item 19 Time and benefits spent on ICT devices are poorly bal-

anced. R

16 (18.8) 64 (75.3) 4 (4.7) 1 (1.2) 1.88 (0.52)

ing the original scale using back-translation method, receiv-

ing expert evaluation of its content clarity and validity, and

conducting cognitive debriefing on the nursing students. To

the best of our knowledge, this study is the first to formally

translate the ITASH into Japanese and to evaluate its reli-

ability and validity. The cross-cultural adaptation procedure

followed the rigorous process described in the “Methods”

section. Previous studies that have translated the ITASH into

Portuguese used expert ratings to assess the comprehension

and clarity of each item on the scale. However, cognitive de-

briefing requires examining the understandability and cogni-

tive equivalence of each item expression in the target popu-

lation who are expected to use the scale. Therefore, in this

study, cognitive debriefing was conducted with nursing stu-

dents whose native language is Japanese. Since we were

able to hold cognitive debriefing sessions with the intended
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Table 2. Cronbach’s alpha in each dimension.

Shortened ITASH-J factors Cronbach’s alpha 95% CI

Care value of ICT 0.912 0.895–0.941

Training of ICT skills 0.845 0.794–0.925

Confidence in ICT 0.830 0.813–0.854

Workload value of ICT 0.861 0.836–0.912

Figure 1. Factor structure of the Japanese version of Information Technology Attitude 

Scale for Health with correlations among four factors, standardized factor loadings, and 

error terms.

Note: a = correlation among the scales; b = standardized factor loadings; c = error terms; *p<.01.
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users of the scale, we believe that shortened ITASH-J en-

sures a translation process that maintained equivalence with

the original version of the ITASH better than the previous

studies.

Second, shortened ITASH-J was confirmed to have a four-

factor structure, while the path values were found to be

somewhat lower than those among factors in the original

version. While the original version showed moderate path

values among all items, this study indicated such moderate
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path values only between the items as “Care value of ICT”

and “Training of ICT skills,” “Training of ICT skills” and

“Workload value of ICT,” “Care value of ICT” and “Work-

load value of ICT.” What is different from the original ver-

sion is the involvement of “Confidence in ICT” in the low

path values among all other interrelated factors. This may be

explained by the fact that the study participants in this study

were first-year university students. Compared to other

OECD countries, such as South Korea, Japan tends to have

more opportunities to use ICT for hobbies and entertain-

ment, while less experiences of ICT use in education (Or-

ganization For Economic Co-Operation and Development,

2018) - the duration of using ICT has a significant impact

on attitudes toward ICT (Salameh et al., 2019). Fewer op-

portunities of incorporating ICT in academic learning may

have led to the lower paths to other items. However, the re-

sults of this study showed that the CFI and RMSEA of

shortened ITASH-J were 0.97 and 0.05, respectively, indicat-

ing that shortened ITASH-J constitutes the same four-factor

structure as the original version and each subscale is highly

compatible with the structure of the original version. These

results indicate that the original version of shortened ITASH

has a rigorous structure and shortened ITASH-J maintains

validity. Particularly, we consider the structural validity of

shortened ITASH-J to be acceptable based on the goodness

of fit of the RMSEA, the most robust measure in CFA. The

internal consistency of the ITASH is considered acceptable

with Cronbach’s alpha minimum of 0.810 in the 95% CI

(Cronbach, 1951). These results indicate that shortened

ITASH-J developed in this study meets certain standards of

validity and reliability. Shortened ITASH-J can be used to

evaluate nursing students’ attitudes toward ICT in Japan.

This study has some limitations. First, the original version

of the ITASH short version translated in this study is a scale

to measure attitudes toward ICT among healthcare profes-

sionals; the short version developed by Lee et al. has con-

firmed reliability and validity with nursing students, but re-

tains most of the questions from the original ITASH version.

Since nursing students were the subjects in this study, the

question wording may have affected the face and content va-

lidity. Second, although efforts were made to follow the

guidelines of the ISPOR Task Force, the reproducibility of

shortened ITASH-J could not be verified because the study

participants were students. Essentially, when examining the

reliability of a scale, it is recommended to demonstrate re-

producibility and aspects of internal consistency (Wild et al.,

2005). These limitations may have affected the reliability of

shortened ITASH-J. Third, since the study participants were

from a single site, there is an inherent risk of over-fitting the

data. Furthermore, the results of this study may not be gen-

eralizable to all nursing students, since the study did not tar-

get the upper secondary graders among nursing students.

However, since the original, abbreviated version of the

ITASH is valid for older nursing students, shortened ITASH-

J may also prove useful. Finally, no domestic studies have

been done of scale development focused on nursing stu-

dents’ attitudes toward ICT, making it difficult to compare

the findings obtained in this study with domestic studies.

Future studies are needed to examine the criterion-relevant

validity of shortened ITASH-J when relevant scales are re-

ported in the Japanese context.

Despite these limitations, we are confident that the scale

developed in this study will contribute to the assessment of

attitudes toward ICT among Japanese nursing students. We

are currently conducting research on the benefits of improv-

ing nursing students’ shortened ITASH-J on their ability to

practice nursing. We also plan to expand the scope of appli-

cation of shortened ITASH-J to include students of medical

and health-related majors other than nursing while testing its

reliability and validity, including reproducibility in the fu-

ture. As ICT continues to evolve, we anticipate that short-

ened ITASH-J will become a more accurate measure for the

evaluations of nursing students’ attitudes toward ICT by ex-

amining the structure of the scale when necessary to ensure

that the questions are appropriate for the times.
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