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An empowerment—based nurse—led transitional care program for patients with chronic obstructive

Research theme pulmonary disease—multimorbidity and their family caregivers

1. BAEBEE ()
1) B #9(Goal)

Chronic obstructive pulmonary disease (COPD) is the most common chronic respiratory disease in China, characterized by high
prevalence, high mortality, and a significant disease burden. The increasing severity of COPD prevention and control may be closely
related to an aging population, widespread exposure to smoking and secondhand smoke, and air pollution. In recent years, the
prevention and management of COPD and other chronic respiratory diseases have gained increasing national attention, leading to the
introduction of various supportive policies Despite multiple government interventions, the burden of COPD remains substantial. A

multi—center study conducted in China in 2007 reported that the prevalence of COPD among individuals aged 40 and above was 8.2%

. With the COPD patient population expanding year by year, strengthening long—term disease management and health interventions

has become an urgent priority for the public health and healthcare systems.The COPD population has been expanding continuously,
making disease management for patients particularly important. Pulmonary rehabilitation is recognized as the primary non—
pharmacological treatment method for COPD.However, the compliance of pulmonary rehabilitation is poor, especially for patients at
home. How to improve the pulmonay rehabilitation compliance is necessary.

Empowerment theory is to give people dreams and hopes, encouragethem, and bring out the wonderful power of life that they
originally have.There are three types of empowerments: self-empowerment, peer empowerment, and communityempowerment. This
theory would guide the transitional care model properly and suitably.Empowerment theory is suitable to guide the practice.

According to the empowerment theoty, this study aims to construct and evaluate the transitional model of COPD patient when they
dischage from hospital. The model will focus on patients and their primary caregivers as a dyad for disease intervention to improve
the compliance of pulmonary rehabilitation of COPD patients.

2) Bk B& (Approach)

A mixed research design will be conducted. Questionnaire survey was conducted in the quantitave phase. Individual and focus group
interview will be conducted in the qulitative phase.

3) # %} &5 % (Materials and methods)

Quantitative section

Participants: A convenience sampling method was used to select COPD patients admitted to the Department of Respiratory and
Critical Care Medicine of a tertiary hospital.

Inclusion Criteria: 1) Patients meeting the diagnostic criteria of the Guidelines for the Diagnosis and Treatment of Chronic
Obstructive Pulmonary Disease (2024 Revised Edition); 2 Patients in the stable phase of COPD.Patients able to cooperate in
completing relevant scale assessments;3)Patients who voluntarily participate in the study and sign the informed consent form.
Exclusion Criteria:(1) Individuals with visual, hearing, or cognitive impairments that prevent normal communication:@Patients with a
history of psychiatric disorders who are unable to cooperate;@Patients with end-stage comorbidities, such as severe organic heart
disease, malignant tumors, or hepatic and renal dysfunction.

Measurements: 1) A self-designed questionnaire was developed based on relevant literature and the study objectives. It includes
information on age, sex, primary caregiver, marital status, education level, employment status, health insurance type, monthly
household income per capita, health behavior factors (e.g., smoking and alcohol consumption), hospitalization frequency, COPD
disease duration, and comorbidities.

(@ Exercise Benefits/Barriers Scale This scale was developed by Sechmrist et al. and consists of 43 items, with 29 items measuring
exercise benefits and 14 items assessing exercise barriers. Each item is scored on a 4—point Likert scale ranging from 1 to 4, where 1
= strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly agree. A higher total score indicates greater perceived benefits and
better exercise—related behaviors. The Cronbach’ s a coefficient of this scale is 0.86, indicating good reliability.
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1. REME(2)

4) EERHER (Results)

MDA review titled Factors Influencing Exercise Adherence in Patients with Chronic Obstructive Pulmonary Disease (COPD): A
systematic review of qualitative studies has been finished.

@ Questionnaires survey collected data from 100 participants. The survey was still ongoing.

5) & %2 (Discussion)
Empowerment theory emphasizes patient autonomy, self-efficacy, and active participation in healthcare decision—-making, which

can significantly influence pulmonary rehabilitation compliance in COPD patients. By fostering a sense of control and self-
management, empowerment interventions — such as shared decision—making, personalized goal-setting, and health education —|
enhance patients’ motivation and adherence to PR programs. Studies suggest that COPD patients who feel empowered are more
likely to engage in sustained exercise routines, effectively manage symptoms, and overcome psychological barriers like anxiety or
depression, which often hinder PR adherence. Additionally, healthcare providers play a crucial role in facilitating empowerment by
offering tailored support, promoting collaborative care, and addressing individual concerns, thereby strengthening long—term
commitment to rehabilitation. Future research should explore tailored empowerment strategies to optimize PR compliance and
improve patient outcomes.

The qulitative review revealed that from the self-empowerment level disease knowledge,perception of safety,sense control of

rehabilitation, goal setting are factors related to the complicance of pulmonary rehabilitation. From the peer empowerment, lack of
knowledge, support and understanding from the caregiver,as well as the inspecton from the caregiver are important factors. From
the orgnization level, the fundamental instruction, human resources from the community, remote support from hospital,
mutidepartment cooperation, attitude of the professionals and the timely information convey from hospital are main factors.Based
on the review results. Furtre intervention should consider the related main facoters to constuct an effective
support model for COPD patients.

6) LHDWHEHE L., IREDEBIK RO B A (Self-assessment of the current progress compared to the initial research
plan.)
FHELLEIZEBH LTS (Progressing more than expected.)
HELHIESH (Mostly on track)
POENTULNS  (Slightly behind schedule)
@KMEIZEN TULNS (Significantly behind schedule)

DEHELYVEATHNIRNELENTLWIRE. RUZDER
(Contents that are ahead of schedule and those that are behind schedule, along with the reasons.)
Mostly on track.
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ABSTRACT

Objective: This study aimed to explore the direct and indirect effects of social frailty on functional state
trajectories mediated by subjective cognitive function in older adults.
Design: Longitudinal study.
Setting and Participants: Overall, 514 adults aged >65 years living in a suburban area of central Japan were
included in this study.
Methods: Five-item social frailty index (going out, visiting, feeling helpful, living alone, and talking to
others), subjective cognitive function from the Kihon Checklist, and instrumental activities of daily living
disability. Latent growth curve models were applied to examine the longitudinal relations among the
variables.
Results: During the 6-year follow-up in latent growth curve models, the initial level of social frailty in
older adults was negatively associated with that of functional status (f = —0.53, P <.001), and the rate of
change in social frailty was negatively associated with that in functional status (f = —0.78, P <.001). In
the mediation model, the indirect effect from the social frailty level to functional status level through
subjective cognitive function level was significant (f = —0.14, 95% CI —0.29, —0.09); the rates of change in
subjective cognitive function mediated the relationship between those in social frailty and functional
status (B = —0.35, 95% Cl —0.46, —0.25).
Conclusions and Implications: This study found that there is an association between social frailty and
functional status in Japanese older adults. Subjective cognitive function mediated this relationship.
Hence, additional research is required to investigate additional potential factors linking social frailty and
functional status in order to gain a better understanding of the underlying mechanisms.

© 2024 AMDA — The Society for Post-Acute and Long-Term Care Medicine.

For older adults, functional disability represents a lack of physical
and mental skills in performing activities of daily living (ADL) inde-
pendently.! Generally, the instrumental ADL (IADL) is considered a
measure of functional status, as IADL requires more complex physical

Funding: This work was supported by JSPS KAKENHI (grant number
JP21K18449), and JST SPRING (grant number JPMJSP2124).
* Address correspondence to Tokie Anme, PhD, Medical Science Innovation Bldg.,
Room 205, 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8577, Japan.
E-mail address: tokieanme@gmail.com (T. Anme).

https://doi.org/10.1016/j.jamda.2024.02.009

1525-8610/© 2024 AMDA — The Society for Post-Acute and Long-Term Care Medicine.

and cognitive performance and occurs earlier than ADL disability and
dementia.>* According to the 2010 estimates by the World Health
Organization, more than 1 billion individuals worldwide (approxi-
mately 15% of the population) may have significant functional dis-
abilities. People with disabilities are at a higher risk of depression, and
stroke, among others, and have more difficulty using transportation
than fully functioning people. Additionally, people with disabilities
face stigma, discrimination, poverty, and unfair exclusion from edu-
cation and employment.® As the world’s population ages, the number
of people with disabilities increases.® Early identification of people
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potentially at risk of disability and intervention is important in
achieving healthy aging.

Studies have shown that early intervention can slow or reverse
the age-related functional decline.” Frailty in older people is a
generalized condition of vulnerability characterized by diminished
physiological reserves, poor tolerance to stress, and an increased risk
of negative health consequences, including disability, hospitalization,
and death.® Previous research on frailty focused on the physical field
and its effects on adverse health outcomes, particularly functional
disability.>'9 Although frailty stands acknowledged as a multidi-
mensional construct encompassing physical, psychological, and social
conditions and symptoms,''? an inadequate depth of exploration
has been evident within the realms of its social domain.”® This
insufficiency underscores a notable gap in comprehensive compre-
hension of frailty, particularly concerning aspects beyond its physical
manifestations. Social frailty delineates the gradual depletion of re-
sources, activities, or capacities necessary for engagement within
society, culminating in an incapacity to fulfill fundamental social
requirements.'* As aging continues, social frailty is becoming a
serious problem in older societies as older people become more
dependent on their social relationships and environment.'> Research
generally supports an association between social frailty and func-
tional disabilities. Social frailty is highly predictive of disability,
particularly the impairment of ADL.'® In addition, social frailty may
negatively impact the incidence of disability by affecting the loss of
muscle mass.”

However, the processes and ways in which social frailty affects
functional disability are complex, and their mechanisms have not
been fully explored. Potential mediating variables exist between social
frailty and functional disabilities, such as subjective cognitive func-
tion, is yet to be investigated.'®

Socially frail states, characterized by reduced social activity,
limited engagement in social roles, and suboptimal social re-
lationships, could potentially contribute to the onset of cognitive
decline.’®?° Simultaneously, a rapid decline in subjective cognitive
function leads to increased functional disability.?**> Research has
shown that older adults can maintain cognitive function by
engaging in social activities, particularly when combined with
higher levels of intelligence.”® In addition, improvements in sub-
jective cognitive functioning may lead to positive changes in daily
activities and behaviors,”* thus enabling older adults to engage in
more complex functional activities such as strength training and
balance training, which in turn may further improve cognitive
performance.”” Therefore, subjective cognitive function may be an
important link between social frailty and functional status.
Exploring the potential mediating role of subjective cognitive
function can help elucidate the mechanisms underlying the role of
social vulnerability in functional status.

Furthermore, most studies on social frailty have treated it as a
static condition,'>*®?” which has limited our understanding of
whether social frailty in older adults changes over time. However,
latent growth curve models (LGCMs) allow for a nuanced study of the
intrinsic dynamic trajectories of social frailty and functional status,
capturing the evolution of and deeper relationships between social
frailty and functional status over time through the measurement of
initial levels and rates of change. By employing potential growth curve
modeling, researchers can better elucidate the temporal dynamics of
social frailty, thereby providing a more comprehensive and accurate
representation than the static frameworks used in previous studies.
Therefore, we aimed to explore the direct and indirect effects of social
frailty trajectories on functional status trajectories mediated by sub-
jective cognitive function trajectories in 3 waves of data over a 6-year
follow-up period. These findings are crucial for developing effective
prevention and intervention strategies and health programs to
improve the functional status of older adults, as they provide insight

into potential turning points and mechanisms that can influence the
functional status of older adults.

The objective of this study was to address the research gap by
testing the following 4 research hypotheses: (1) the initial level of
social frailty (ie, intercept) will correlate with the initial level of sub-
jective cognitive function and functional status; (2) the rate of change
in social frailty (ie, slope) will correlate with the rates of change in
subjective cognitive function and functional status; (3) the initial level
of subjective cognitive function will mediate the relationship between
the initial level of social frailty and functional status; and (4) the rate of
change in subjective cognitive function will mediate the relationship
between the rates of change in social frailty and functional status.

Methods
Design

This longitudinal study, conducted from 2011 to 2017, was part of a
project that began in 1991 in a suburban area of central Japan. This
project aimed to identify factors contributing to the health, longevity,
and well-being of local residents. Data were gathered through the use
of a self-administered questionnaire. Initially, questionnaires were
distributed to all residents and collected after 2 weeks.

Participants

In this study, individuals aged >65 years were selected at the
baseline year. Using a longitudinal methodology, data were collected
in 3 waves as follows: 2011 (T1), 2014 (T2), and 2017 (T3). Initially, we
selected 1085 participants aged >65 years at the baseline year. After
eliminating 78 people who needed support and care, 4 participants
with complete missing data on social frailty, cognitive impairment,
and functional status, and 22 adults with Parkinson disease and de-
mentia, we included 981 participants and collected data regarding
their social frailty, cognitive impairment, and functional status in 2014
and 2017. Of these, 218 and 249 participants could not complete the
follow-up in 2014 and 2017, respectively, because of death, hospital-
ization, moving, or other reasons. Finally, 514 participants were
included in this study.

Measures

Social frailty

We used the following 5 questions to manipulate social frailty:
going out less often than last year (yes), visiting friends sometimes
(no), feeling helpful to others (no), living alone (yes), and talking to
others every day (no).'® The question “talking to others every day” was
a combination of “how many chances do you have to talk to families
every day” and “how many chances do you have to talk to people
except families every day.” Higher scores indicated more serious social
frailty.

Functional status

IADL were assessed with the IADL subscale of the Tokyo Metro-
politan Institute of Gerontology Index of Competence?® and includes
the following items: taking public transportation, grocery shopping,
preparing meals, paying bills, and accessing funds. Negative answers
to each item were given 0 points. Higher scores indicated better
functional status.

Subjective cognitive function

Subjective cognitive function was assessed from the Kihon
Checklist developed by the Japan Ministry of Health, Labor, and
Welfare.”® We employed the subjective cognitive function domain,
which includes 3 items. Its validity>>*! has been established and
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Fig. 1. Parallel-process latent growth curve model for social frailty and functional
status. FS, functional status; SF, social frailty.

includes the following items: your family or your friends point out
your memory loss (yes), you make a call by looking up phone numbers
(yes), and you find yourself not knowing today’s date (yes). A higher
score indicated more subjective cognitive concern.

Covariates

Covariates were categorized into demographic factors (age:
continuous variable; sex: “men/women”), behavioral factors (smok-
ing: “smoker/nonsmoker”; alcohol consumption: “drinking every day
or sometimes/not”; exercise: “exercise regularly/not”), and medical
factors (chronic disease: “having any chronic disease/not”).

Statistical Analysis

In our quest to better grasp the intertwined evolution of social
frailty and functional status, and refine crucial theoretical frameworks,
we found it essential to adopt parallel-process models. This meth-
odologic approach allowed us to simultaneously examine the inter-
connected trajectories of these constructs, offering profound insights
into their mutual dynamics. By incorporating a mediating variable into
these models, we were able to model both its progression and the
trajectory of the outcome variable.*? This integrated approach enabled
us to explore correlations between changes in the mediating variable
and corresponding alterations in the outcome variable within the
structural model. Such methodologic integration offers an advanced
avenue for investigating the intricate mediation processes inherent in

3

longitudinal studies, leading to a more comprehensive understanding
of the dynamic relationships between variables over time. To enhance
precision and reliability in our analysis, particularly given our limited
sample size, we opted for a single mediating variable.

First, 3 LGCMs were fitted to assess changes in social frailty, sub-
jective cognitive function, and functional status over time. The initial
level (intercept), rate of change (slope), and the association between
the initial level and rate of change were tested. Second, parallel pro-
cess models, as illustrated in Figure 1, were run to examine the direct
relation between social frailty and functional status over time. Before
exploring the mediating role of changes in subjective cognitive func-
tion, we used parallel-process models to examine the relationship
between social frailty and subjective cognitive function, as well as the
relationship between subjective cognitive function and functional
status.

Finally, a latent growth curve mediation model was used to test the
potential mediating role of subjective cognitive function in the rela-
tionship between social frailty and functional status, as illustrated in
Figure 2.

The model fit was estimated using the comparative fit index (CFI),
Tucker-Lewis index (TLI), root mean square error of approximation
(RMSEA), and standardized root mean square residual (SRMR).>*>
Furthermore, acceptable model fit (CFI > 0.90, SRMR/RMSEA < 0.10)
and good model fit (CFI/TLI > 0.95, SRMR/RMSEA < 0.08) were defined
using standard benchmark values.>> All analyses were performed
using the Mplus version 8.6.3° To handle missing data in Mplus,
maximum likelihood estimation with robust SEs was employed.

Ethical Considerations

The affiliated university’s ethical committee approved this project
(approval number 1331-3).

Results
Descriptive Statistics

Table 1 presents the baseline descriptive statistics of the study
sample. Among the 514 participants, the mean age at the first
assessment (2011) was 73.05 years (SD, 6.45). Notably, most partici-
pants were female, had a habit of exercising, were nonsmokers/non-
—alcohol consumers, and had at least 1 chronic disease.

Fig. 2. Parallel-process latent growth curve mediation model for social frailty, subjective cognitive decline, and functional status. FS, functional status; SCF, subjective cognitive

function; SF, social frailty.
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Table 1
Baseline Characteristics of the Study Sample (n = 514)

Category Mean =+ SD or n (%)
Baseline age, y 73.05 + 6.45
Sex

Men 220 (42.0)

Women 294 (57.2)
Alcohol consumption

Have 95 (18.5)

None 419 (81.5)
Smoking

Smoker 83 (16.1)

Nonsmoker 431 (83.9)
Exercise

Yes 335 (65.2)

No 179 (34.8)
Chronic disease

Have 352 (68.5)

None 162 (31.5)
Social frailty

T1 0.62 + 0.84

T2 0.93 +0.94

T3 1.15 + 1.01
Subjective cognitive function

T1 0.19 £ 0.53

T2 0.57 + 0.78

T3 1.06 + 0.94
Functional status

T1 475 +0.78

T2 4.54 +1.12

T3 422 +1.50

The means for social frailty, subjective cognitive function, and functional status at 3
time points are presented.

Correlation matrix was expected between social frailty, subjective
cognitive function, and functional status. Statistically significant cor-
relations were observed between the variables for each measurement
wave (Supplementary Table 1).

Measurement invariance was investigated in longitudinal mea-
surement models of social frailty, subjective cognitive function and
functional status. Both constructs demonstrated acceptable model fit
and achieved metric invariance over time, indicating good structural
validity (Supplementary Table 2).

Univariate LGCMs

The univariate LGCMs provided a good fit for the trajectories of
social frailty, subjective cognitive function, and functional status. The
statistical significance of the means of the intercepts and slopes for all
variables suggests a notable linear change over time. Social frailty and
cognitive impairment accumulated over time, whereas functional
status showed a tendency to decrease (Supplementary Table 3).

Parallel-Process Models

Table 2 displays the results for the following 3 parallel-process
models, each of which demonstrates a good model fit.

Social frailty and subjective cognitive function

The association between social frailty and subjective cognitive
function was determined after controlling for all covariates. The base-
line levels of social frailty consistently exhibited a positive correlation
with initial cognitive impairment levels, whereas similarly, their
respective rates of change also demonstrated a positive association.

Subjective cognitive function and functional status
The association between subjective cognitive function and func-
tional status was determined by controlling for all covariates. High

Table 2
Direct Effect Coefficients for Respective Parallel-Process Latent Growth Models
Model Model Fit [—1 S—S
CFl RMSEA SRMR B (SE) B (SE)
SF — SCF 0.983 0.038 0.025 0.25 (0.05)* 0.37 (0.08)*
SCF — FS 0.971 0.065 0.031 —0.31 (0.06)* —0.52 (0.08)*
SF — FS 0.991 0.034 0.023 —0.53 (0.05)* —0.78 (0.07)*

FS, functional status; I, intercept; S, slope; SCF, subjective cognitive function; SF,
social frailty.
*P < .001.

initial levels of cognitive impairment in older adults were associated
with low initial functional status, whereas an increase in cognitive
impairment over time was linked to a subsequent decrease in func-
tional status.

Social frailty and functional status

The association between social frailty and functional status was
determined after controlling for all covariates. In older adults, high
initial levels of social frailty correlated with low initial levels of
functional status, and an increase in social frailty over time corre-
sponded to a subsequent decrease in subjective cognitive function.

Latent Growth Curve Mediation Model

Latent growth curve mediation models were used to examine
whether subjective cognitive function levels and changes mediated
the association between social frailty and functional status while
controlling for covariates. The results are presented in Table 3 with a
good model fit: 4*(41) = 103.64, P < .001, CFl = 0.971, TLI = 0.937, and
RMSEA = 0.055 (90% CI 0.042, 0.068). The results revealed that the
indirect effect from the social frailty level to the functional status level
through subjective cognitive function level was significant (f = —0.14,
95% CI —0.29, —0.09). Specifically, older adults with higher levels of
social frailty tended to have higher levels of subjective cognitive
function, which was associated with lower functional status. Addi-
tionally, the rate of change in subjective cognitive function mediated
the relationship between rates of change in social frailty and func-
tional status ( = —0.35, 95% CI —0.46, —0.25). Over time, our findings
suggest that as levels of social frailty increase, levels of subjective
cognitive function also increase, and these higher levels of subjective
cognitive function are associated with a decrease in functional status.

We also conducted sensitivity analysis that included mortality
data, and the results were similar to the main analyses, with subjective
cognitive function remaining a significant mediator of the relationship
between social frailty and functional status, whereas direct and indi-
rect effects became stronger. Furthermore, compared with the
excluded deceased individuals, participants in this analysis were
younger at baseline, with lower prevalence of chronic diseases, had
lower social frailty, lower cognitive impairment, and better functional
status (P < .001 for all comparisons).

Discussion
Social Frailty and Functional Status

Using an LGCM from a sample of Japanese older adults, we
demonstrated similar trajectories for social frailty and subjective
cognitive function, with initial low levels and gradual accumulation of
symptoms over time. Although the initial level of functional status was
high and became progressively worse over time. Our findings suggest
that respondents with higher levels of social frailty had lower func-
tional status later in life, whereas those with a faster accumulation of
social frailty had a faster decline in functional status. As previously
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Table 3
Mediation Effect Estimates for Latent Growth Curve Mediation Model

Predictors SCF FS Indirect Effects
Intercept Slope Intercept Slope
B (SE) B (SE) B (SE) B (SE) B (SE) 95% Cl
SF intercept 0.27 (0.09)* 0.13 (0.14) ~0.16 (0.08)* ~0.07 (0.06)
SF slope — 0.51 (0.15)' — —0.07 (0.08)
SCF intercept — — —0.48 (0.09)' —0.13 (0.09)
SCF slope — — — —0.69 (0.07)'
[—TI indirect pathway —0.14 (0.06)" —0.29, -0.09
S—S indirect pathway —0.35 (0.05) —0.46, —0.25

FS, functional status; I, intercept; S, slope; SCF, subjective cognitive function; SF, social frailty.

None of the CIs contained zero, indicating a statistically significant result.
*Standardized coefficients are shown: P < .01.
P < .001.

mentioned, greater levels of social participation have been linked to
improved health status in older adults, and increased social activity is
an effective means to prevent the onset of disability.>” In a longitu-
dinal study, it was shown that the group actively participating in
outdoor social activities had a significantly lower incidence of
disability, even after accounting for various health-related variables
associated with the outcomes.*® Older adults with elevated levels of
social frailty generally exhibit greater social inactivity, and the
reduction in daily activities is not conducive to maintaining functional
status, particularly when more elaborate instrumental activities are
required.>® Moreover, having stronger social connections yields direct
physiological benefits, including stress relief, enhanced resistance, and
a reduced risk of inflammation, all of which indirectly contribute to
the maintenance of functional status.*

The Mediating Role of Subjective Cognitive Function

The results of the latent growth curve mediation model indicated
that subjective cognitive function was a pathway linking social frailty
to subsequent functional status. Previous research has highlighted a
possible dual effect between social frailty and subjective cognitive
function in that the accumulation of social frailty may also be a
consequence, rather than a cause, of cognitive decline.*’ Although
social frailty may contribute to cognitive decline, the stigma associ-
ated with subjective cognitive function due to inadequate social
engagement can lead to social withdrawal, further accelerating func-
tional decline.*? Other studies have suggested that cognitive decline
occurs in conjunction with social frailty, which accelerates cognitive
and physical decline, leading to an increased risk of disability.'®** On
the other hand, the worse the cognitive function, the higher the risk of
future functional decline. Evidence from several longitudinal studies
indicated that better baseline cognitive performance significantly
reduced the incidence of future IADL disability.***> Additionally, a
study has confirmed that cognitive decline can affect people’s
manipulative skills and fine control through neurologic impairment,
leading to IADL disability and loss of independence and productivity.*®

Strengths and Limitations

Our study possesses various strengths. To begin with, this longi-
tudinal study established a dynamic relationship between social
frailty and functional status trajectories in older adults through the
use of parallel-process latent growth curve analysis. This approach can
assist in the development of preventive and intervention strategies,
allowing for early implementation to mitigate the progression of
functional decline. Second, although previous studies have primarily
concentrated on the direct effects of social frailty, our research bridges
this gap by elucidating the mediating effects of subjective cognitive

function. This enriches our comprehension of the intricate relation-
ship between social frailty and functional status. In practice, devel-
oping interventions to improve cognitive function while improving
the symptoms of social frailty in older adults can help prevent func-
tional disabilities more effectively.

Certain limitations should be acknowledged when interpreting the
findings of this study. First, it is important to recognize that the study’s
findings may exhibit cultural and geographical variation because the
participants were exclusively from Japan. Second, the study failed to
collect information on hospitalized individuals, which could have
potentially affected the results. Third, poor subjective cognitive
functioning may be due to negative mental health states such as
loneliness and depression, whereas objective cognitive functioning
may not have changed significantly over the same period of time,*’
which may have led to an overestimation of the results. Lastly, it is
worth noting that there may be other variables, including physical and
psychological factors, that could potentially mediate the relationship
between social frailty and functional status. Consequently, future
research should investigate additional potential mediators to
contribute to a more comprehensive understanding of the connection
between social frailty and functional status.

Conclusions and Implications

To conclude, our study furnishes evidence that increased levels of
social frailty are correlated with a deterioration in later-life functional
status, with subjective cognitive function playing a mediating role.
These results underscore the significance of promoting social
engagement and addressing social frailty to sustain the functional
capabilities of older adults. Additional research is warranted to further
enrich our comprehension of this intricate relationship and devise
effective interventions to enhance the well-being and functional
outcomes of older adults.
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Supplementary Table 1
Correlation Matrix for Mean Variables
Items 1 2 3 4 5 6 7 8 9
1. Social frailty T1 —
2. Social frailty T2 0.43* —
3. Social frailty T3 047" 0.68" —
4. Subjective cognitive function T1 0.21* 0.14* 0.17* —
5. Subjective cognitive function T2 0.16* 0.24* 0.24* 0.51" —
6. Subjective cognitive function T3 0.25* 0.31" 0.42* 031" 0.43* —
7. Functional status T1 —0.24"* -0.27* -0.23* —0.44* -0.31" -0.30" —
8. Functional status T2 -0.28" -0.46* -0.38* -0.37* -0.37* —0.46" 0.67* —
9. Functional status T3 -0.25" -0.45* —-0.50" -0.31" —0.38" —0.53" 0.56" 0.78* —
*P < .01.
Supplementary Table 2
Longitudinal Measurement Invariance
Model 12 df CF ACFI RMSEA ARMSEA
Social frailty
Configural invariance 236.590 72 0.941 — 0.062 —
Metric invariance 260481 80 0.937 -0.004 0.066 0.004
Scalar invariance 405.889 90 0912 -0.025 0.083 0.017
Subjective cognitive function
Configural invariance ~ 41.537 15 0.931 — 0.058 —
Metric invariance 50.835 19 0925 -0.006 0.062 0.004
Scalar invariance 183.630 25 0.897 -0.028 0.091 0.029
Functional status
Configural invariance 397.139 72 0.937 — 0.074 —
Metric invariance 464.628 80 0.928 -0.009 0.079 0.005
Scalar invariance 567.419 90 0907 -0.021 0.102 0.023

CFI, comparative fit index; df, degrees of freedom; RMSEA, root mean square error of
approximation; SRMR, standardized root mean square residual.

A means the difference between 2 models.
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Supplementary Table 3
Model Statistics for Univariate Latent Growth Curve Models
Model Statistics SF SCF FS
Model fit
RMSEA 0.044 0.065 0.071
CFI 0.998 0.992 0.997
SRMR 0.014 0.019 0.014
Mean
Intercept 0.64 (0.04)" 0.19 (0.02)* 0.76 (0.03)*
Slope 0.28 (0.02) 0.42 (0.02)* ~0.26 (0.03)"
Variances
Intercept 0.28 (0.05)" 0.26 (0.04) 0.51 (0.05)
Slope 0.09 (0.03)* 0.10 (0.02)* 0.30 (0.04)*
Covariance 0.06' —~0.05' 0.07'

CFI, comparative fit index; FS, functional status; RMSEA, root mean square error of
approximation; SCF, subjective cognitive function; SF, social frailty; SRMR, stan-
dardized root mean square residual.
SEs are in parentheses. Values are unstandardized coefficients for linear models.
*P < .001.
P < .05.
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Abstract

Objectives This study aimed to explore the bidirectional association between frailty and social relationships in older
adults while distinguishing between interpersonal and intrapersonal effects.

Methods A prospective cohort study of community-dwelling older adults was conducted in Japan in three waves
spanning six years with follow-ups in every three years. Random intercept cross-lagged panel model was used to
explore temporal associations between frailty and social relationships.

Results Data for 520 participants (mean age 73.02 [SD 6.38] years, 56.7% women) were analyzed. Across individuals,
frailty was associated with social relationships (3 =-0.514, p <0.001). At the interpersonal level, frailty was cross-
sectionally associated with social relationships separately at T1( =-0.389, p<0.01), T2 (3 =-0.343, p<0.001) and T3
(B=-0.273, p<0.05). Moreover, social relationships were associated with subsequent increases in symptoms of frailty
in all measurement waves (3 =-0.332, p<0.001; 3 =-0.169, p<0.01) and vice versa (3 =-0.149, p < 0.05; 3 = -0.292,
p<0.001).

Conclusions The results suggest that frailty was associated with lower levels of social relationships. Frailty
improvement programs can be combined with interventions to enhance social relationships, which will be
beneficial in preventing frailty. The results emphasize the importance of combining clinical treatments of frailty with
interventions to improve social relationships.

Keywords Older people, Random intercept cross-lagged panel model, Frailty, Social relationships, Longitudinal study
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Introduction

Global aging is increasing, and frailty is putting more
pressure on health care systems. Frailty in older adults
is a common condition that has been gaining attention
in recent years, affecting more than 25% of people over
the age of 85 [1]. Frailty is an evolving concept, normally
describes an altered health status following a stressful
event, that leaves one vulnerable to the effects of poorly
balanced resolutions in the body [2, 3], and frequently
leads to negative health consequences such as decreased
functional status, hospitalization, disability, and death [2,
4, 5]. Research have shown that frailty is reversible and
can be improved by interventions [2, 6]. Therefore, pre-
vention of frailty in older people is an important issue in
healthy aging.

Previous studies have established an association
between frailty and a number of factors, including older
age [7], poor economic status [8], low educational attain-
ment [9], depression [10] and schizophrenia [11].

In addition to these, social factors, e.g., relationships,
are also important determinants of frailty. Social rela-
tionships are the associations between individuals and
their social environment [12] and have a direct impact
on health outcomes regardless of the individual’s state
of stress [13]. In recent years, a growing number of stud-
ies have begun to explore the connection between social
relationships and frailty using population-based sam-
ples, however, the direction and mechanism of this con-
nection is not fully understood [14]. For example, poor
social relationships may be a risk factor for frailty; con-
versely, deterioration in social relationships may also
lead to deterioration in health status, thereby exacerbat-
ing symptoms of frailty. It is perhaps even more likely
that there is a vicious cycle in which deteriorating frailty
weakens social relationships and health, which in turn
exacerbates symptoms of frailty. Regardless of the cause-
and-effect relationship, clarifying this relationship is crit-
ical to the clinical management of frailty patients as well
as to interventions.

Previous studies revealed that social relationships pre-
dicted subsequent frailty. In a study of older Korean,
frailty is more likely to occur among people who have
less contact with others, as the frequency of contact with
friends is most associated with frailty [15]. Similarly, in
a one-year follow-up of community-dwelling older adults
in China, the enrichment of social relationships positively
influenced frailty by affecting the incidence of depres-
sion and physical activity [16]. However, few studies have
focused on associations in the opposite direction, i.e.,
impact of frailty on social relationships. A small num-
ber of relevant studies exist but produce varied results.
A longitudinal study in Japan showed that in the sub-
field of frailty, lower stepping speed and body strength
were essential risk factors for subsequent declines in
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social relationships [17]. Whereas, a study in Amster-
dam showed that the small social network of frail older
adults existed at baseline and did not show an improve-
ment across time; it was the increase of loneliness which
changed the status of frailty [18]. Thus, we assumed the
existence of a possible bidirectional association between
social relationships and frailty which required further
examination. Exploration of this relationship could
help future research determine whether social relation-
ship deficits and frailty precede each other or fall into a
vicious cycle. This could help establish effective interven-
tions for frail or socially unconnected older adults.

Cross-lagged model was used to explore the bidi-
rectional association. Further, our study distinguished
between within-person and between-person differences.
The traditional cross-lagged panel model (CLPM) studies
the longitudinal interrelationships between variables, and
it assumes that the variables have no stable internal dif-
ferences and only result in interpersonal effects, which is
often unrealistic. Frailty and social relations are trait-like
variables and show stable interpersonal variability over
time [19, 20]. Studies have shown that conflating inter-
personal and intrapersonal effects may lead to overesti-
mation, underestimation, or even reversal of cross-lagged
effects [21], and the conclusions drawn from CLPM at
the interpersonal level cannot be inferred to the intra-
personal level [22]. For example, older adults with poor
social relationships reporting frailty symptoms does not
necessarily mean that improvement of social relation-
ship will make them less frail [23]. The random inter-
cept cross-lagged panel model (RI-CLPM) decomposes
within-person and between-person effects in longitudi-
nal associations between variables by including a random
intercept to explain time-invariant individual differences,
with less error than the traditional CLPM for within-per-
son effects [21].

Against this background, we aimed to elucidate the lon-
gitudinal bidirectional relationship between frailty and
social relationships in older adults using the RI-CLPM,
taking into account the between-person effects.

Materials and methods

Design

This longitudinal study, conducted from 2011 to 2017, is
a part of a project which started in 1991 in a suburban
area of central Japan. This project aimed to identify the
factors contributing to health, longevity, and well-being
of the local residents. Data were collected using a self-
administrated questionnaire. Initially, questionnaires
were distributed to all residents and collected after 2
weeks. The survey was conducted every three years.
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Participants

In the present study, older people aged 65 years and
above were selected for the baseline year. Applying a lon-
gitudinal methodology, data from three waves were col-
lected in 2011 (T1), 2014 (T2), and 2017 (T3). Initially,
we selected 1085 participants aged =265 years at the base-
line year; after eliminating 78 people needed support
and care, 70 participants with complete missing data on
frailty and social relationships and 22 adults with Parkin-
son’s disease and dementia, we included 915 participants
and collected data regarding their social relationships
and frailty in 2014 and 2017. Of this number, 166 partici-
pants were unable to complete follow-up in 2014 and 229
participants in 2017 due to death, hospitalization, mov-
ing, etc. Finally, 520 participants were included in this
study (Fig. 1).

Measures

Frailty

Frailty indicators were extracted from the Kihon Check-
list (KCL), a popular frailty assessment tool [23]. The
scale has been widely used in studies of frailty in the Japa-
nese older adults and has shown sufficient reliability and
validity [24, 25]. The lifestyle domain with 20 items was
utilized which included activities of daily life, physical
strength, nutritional status, oral function, the condition
of being housebound, and cognitive function to predict
frailty. Items were scored as either 0 for “good” or 1 for
“poor”. The total score ranged from 0 to 20. A higher
score indicated more symptoms of frailty.

Fig. 1 Flow chart of the participants in the present study
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Social relationships

The Index of Social Interaction (ISI) was used to evalu-
ate social relationships, which measures various aspects
of social relationships in daily settings [26]. There are
18 items in this scale, classified into five domains. The
independence domain explores the motivation to live
and maintain a healthy and active life. The social curios-
ity domain includes habits of reading, using new equip-
ment, having hobbies, and a feeling of importance in
society. The interaction domain assesses how well fam-
ily and non-family people communicate. The domain of
participation in society assesses involvement in social
and neighborhood groups, as well as assuming an active
social role. Finally, the feeling of safety domain explores
if participants have someone offering counselling and
providing support during emergencies. For the items,
positive answers (always, often, sometimes) and negative
answers (rare) were given 1 and O points, respectively.
The total score ranged from 0 to 18. The higher score the
participants got, the higher level of social relationships
they had.

Frailty and social relationships showed appropriate
internal consistency at three time points (frailty: a=0.83,
a=0.88, a=0.90; social relationships: a=0.78, a=0.83,
a=0.84).

Covariates

Based on previous studies, age, gender, exercise, alcohol
consumption/smoking and chronic diseases were con-
sidered as covariates at baseline [27, 28]. Age and gender
were considered as continuous and categorical variables,
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respectively. Regarding exercise, the respondents were
asked “Do you exercise?” Responses of “always’, “fre-
quently’; and “sometimes” were coded as “performing
exercise” whereas responses of “no” were coded as “not
exercising” Regarding alcohol consumption, respon-
dents were asked “Do you drink alcohol?” Responses of
“always’, “everyday’; and “sometimes” were coded as “con-
sumes alcohol” whereas responses of “hardly ever” and
“do not consume alcohol” were coded as “non-consum-
ers of alcohol” For smoking, the respondents were asked
“are you an active smoker?” Responses of “everyday” and
“sometimes” were coded as “actively smoking’, responses
of “I previously smoked but have now stopped” was
coded as “former smoker”, whereas “I do not smoke” was
coded as “non-smoking behavior” Chronic diseases was
treated as a categorical variable. Participants were classi-
fied as having at least one chronic disease or none based
on the presence of the following diseases: hypertension,
stroke, heart disease, diabetes, hyperlipidemia, lung dis-
ease, stomach/liver/gallbladder disorders, kidney disor-
ders, musculoskeletal disorders, cancer, immune disease,
depression, and eye and ear disorders.

Statistical analysis

Descriptive statistics and bivariate correlations among
all variables were reported using SPSS. RI-CLPM was
used to explore the bidirectional relation between
frailty and social relationships [20]. First, we evaluated
intraclass correlation coefficients (ICC) using SPSS for
frailty and social relationships to understand how much

Table 1 Baseline characteristics of the study sample (n=520)

Variables Category n (%) or Mean+SD
Baseline age 73.02+6.38
Gender Men 225 (43.3)
Women 295 (56.7)
Exercise Yes 298 (57.3)
No 172(33.1)
Missing 50 (9.6)
Alcohol consumption Have 100 (19.2)
None 393 (75.6)
Missing 27 (5.2)
Smoking Smoker 53(10.2)
Former smoker 117 (22.5)
Non-smoker 307 (59.0)
Missing 43(83)
Chronic disease Have 368 (70.8)
None 152 (29.2)
Frailty T1 237+2.67
Frailty T2 3.69+3.33
Frailty T3 528+3.88
Social relationships T1 1642+1.51
Social relationships T2 16.02+2.05
Social relationships T3 16.26+1.83
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of variance was explained by the differences of par-
ticipants. Second, measurement invariance was used to
check the equivalence of these constructs across time
to ensure that effects were attributed to real changes in
variables. A three-step procedure was used for measure-
ment invariance, including configural, metric, and scalar
invariances [29]. Finally, the RI-CLPM was fit to iden-
tify bidirectional and time-ordered relations between
frailty and social relationships. The covariates were con-
trolled at the level of the random intercept. The com-
parative fit indices (CFI), Tucker-Lewis index (TLI),
root mean square error of approximation (RMSEA), and
standardized root mean square residual (SRMR) were
used to estimate model fit [30, 31]. Acceptable model
fit (CFI1>0.90, SRMR/RMSEA<0.10) and good model
fit (CFI/TLI>0.95, SRMR/RMSEA <0.08) were defined
using standard benchmark values [32]. The results were
presented as standardized coefficients. All analyses were
performed using SPSS version 27 (Armonk, NY, USA)
and Mplus version 8.6 (Muthén and Muthén, Los Ange-
les, CA, USA). The dataset had missing values due to the
longitudinal nature. Full information maximum likeli-
hood (FIML) was used to process missing data. FIML is
a maximum likelihood method for handling missing data
in a single step and is extensively used in structural equa-
tion models [33].

Results

Descriptive statistics

Table 1 shows the descriptive statistics for the demo-
graphic characteristics of participants, age at baseline,
and frailty and social relationships scores. The mean and
standard deviations of age at baseline were 73.02+6.38
years. Over half of the participants were women, not
living alone, had high economic status, and at least one
chronic disease. The mean frailty scores were 2.37+2.67
in 2011, 3.69+3.33 in 2014, and 5.28+3.88 in 2017. The
average scores of social relationships were 16.42+1.51,
16.02£2.05, and 16.26+1.83 in 2011, 2014, and 2017,
respectively. Table 2 shows the correlation matrix for
frailty and ISI. The bivariate correlations among frailty
and ISI were in the expected direction. At each measure-
ment wave, frailty was negatively correlated with ISI. The
ICC for frailty was 0.64, indicating that 64% of the vari-
ance was due to between-person differences and 36% due
to within-person fluctuations. For social relationships,
the ICC was 0.55, indicating that 55% of the variation was
due to the differences among older adults, and 45% due
to intrapersonal fluctuations.

Measurement invariance

To compare factors longitudinally, we investigated
measurement invariance in longitudinal measurement
models of frailty and social relationships, for which the
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Table 2 Bivariate correlations (n=520)

Measures Frailty T1 Frailty T2 Frailty T3 ISIT1 ISIT2 ISIT3
Frailty T1 -

Frailty T2 0.74% -

Frailty T3 0.67** 0.73**

ISIT1 —049* —0.44** —041%* -

ISIT2 —0.56** —0.57** —0.54** 0.71%* -

ISIT3 —049** —0.53** —0.58** 0.58** 0.74** -

P* <0.05, P** < 0.01; ISI, index of social interaction

Table 3 Longitudinal Measurement Invariance

Model X2 Ax2 df Adf CFI ACFI RMSEA ARMSEA SRMR ASRMR
Frailty

M1: Configural invariance  404.794 - 14 - 0.957 - 0.055 - 0.035 -

M2: Metric invariance 420.636 15.942 24 10 0.947 -0.010 0.059 0.004 0.044 0.009
M3: Scalar invariance 481.773 61.137* 41 17 0.809 -0.138 0.105 0.046 0.145 0.101
1SI

M1: Configural invariance  320.309 - 72 - 0.970 - 0.061 - 0.058 -

M2: Metric invariance 329913 9.604 80 8 0.961 -0.009 0.069 0.008 0.079 0.021
M3: Scalar invariance 357.391 27.478* 94 14 0.891 -0.070 0.106 0.037 0.161 0.082

M=model; CFl=comparative fitindex; df=degrees of freedom; RMSEA=root mean square error of approximation; SRMR=standardized root mean square residual.

A means the difference between two models. P* < 0.05

Fig. 2 Random-intercept cross-lagged panel model results. *P<0.05; **P<0.01; ***P<0.001. Rl means random intercepts. Completely standardized
parameter estimates with standard errors are reported in this model and controlled for all covariates. CFI=0.962, TLI=0.922, RMSEA=0.078 (95% C|,

0.064-0.095), SRMR=0.066, x’ = 106.991, df=25

factor loadings must be time-invariant, at least with
metric invariance across time [34, 35]. According to pre-
vious studies [36, 37], metric invariance can be estab-
lished when compared with the configuration model,
ACFI<0.010, ARMSEA <0.015, and ASRMR<0.030, and
scalar invariance, when, ACFI<0.010, ARMSEA <0.015,
and ASRMR<0.010. As shown in Table 3, both con-
structs demonstrated acceptable model fit and achieved
metric invariance. Additionally, x"2 difference tests did
not yield significant result over time, indicating that
frailty and social relationships can be compared across
three time points.

RI-CLPM

The RI-CLPM model incorporating all covariates
is depicted in Fig. 2 which indicates an acceptable
model fit, x2=106.991, df=25, CFI=0.962, TLI=0.922,
RMSEA=0.078, SRMR=0.066. The association between
frailty and social relationships was divided into interper-
sonal and intrapersonal effects. At the interpersonal level,
there was a strong negative association between frailty
and social relationships (p = -0.514). This indicated that
participants having more symptoms of frailty across the
measurement waves showed lower level of social rela-
tionships and vice versa. At the individual level, social
relationships and frailty had a negative cross-sectional
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association separately at T1 (B = -0.389, p<0.01), T2 (B
= -0.343, p<0.001) and T3 (B = -0.273, p<0.05). This
meant that the intrapersonal changes of frailty and social
relationships were correlated. The autoregressive path of
frailty and social relationships were significant, indicat-
ing the severity of frailty and social relationships were
carried over within-individuals to the next measurement
wave. Intrapersonal cross-lagged paths from social rela-
tionships to frailty were significant at T1-T2 (f = -0.149,
p<0.05) and T2-T3 ( =-0.292, p<0.001). In the opposite
direction, the paths from frailty to social relationships
were also significant at T1-T2 (B = -0.332, p<0.001) and
T2-T3 (B =-0.169, p<0.01).

Discussion

We explored the bidirectional association between
frailty and social relationships in older people through
RI-CLPM, while distinguishing interpersonal and intra-
personal effects. Our results showed a significant nega-
tive correlation at within- and between-person levels.
Additionally, each measurement wave revealed consis-
tent cross-sectional correlations. To our knowledge, this
is one of the first studies to examine the within-person
temporal dynamics of the relation between frailty and
social relationships in older adults while controlling for
between-person effects. Therefore, this study will provide
the basis for future intervention research.

Regarding autoregressive influences, past social rela-
tionships always have a positive impact on future social
relationships. Past research has shown that active social
relationships can create positive feedback, making older
adults more willing to participate in social activities and
having a positive effect on the development of future
social relationships [38]. Likewise, the effect of frailty
symptoms on their own autoregression was consistent.
As previous studies have shown, frailty accumulated with
the increase of chronic diseases and the deterioration
of body functions, and the accumulation rate acceler-
ated with age [39]. The ability of older people who were
already in a frail state to resist external disturbances fur-
ther deteriorated, which in turn would aggravate the frail
symptoms [40]. This result emphasizes the importance of
early intervention.

In the present study, between-person relationship
revealed a robust trait effect indicating a negative asso-
ciation between social relationships and frailty across all
three datasets. Individuals characterized by diminished
social relationships exhibited a higher propensity for
experiencing frailty symptoms compared to their coun-
terparts. Consequently, these between-person findings
delineate populations warranting targeted interventions.
Our results offer additional elucidation on the interplay
between social relationships and frailty symptoms among
older adults, highlighting the heightened vulnerability of
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individuals with attenuated social networks to increased
frailty manifestations.

After controlling for these trait effects, the within-per-
son autoregressive path showed a vicious cycle of frailty
and social relationships. Social relationships always pre-
dicted the subsequent variations of frailty. Although
there were methodological differences in the assessment,
similar results could be found in previous studies. A lon-
gitudinal study in the United Kingdom suggests that an
increased risk of frailty is associated with reduced social
relationships. Individuals with poor social relationships
may experience prevalence of cardiovascular disease and
exhibit worse health behaviors [3]. Because of infrequent
contact with others, people with lower social relation-
ships have reduced need for health, which may contribute
to the risk of frailty. Longitudinal studies linking social
relationships with walking speed, activities of daily living
[41], and mobility and upper extremity strength [42] sug-
gested that weakened social relationships might increase
the risk of sarcopenia, a major factor in frailty [43], and
some measures of frailty, including upper extremity
strength and walking ability, were direct measures of sar-
copenia. Moreover, one of the etiologies of sarcopenia is
lack of physical activity [44], which could be one possible
link between lack of social relationships and development
of frailty. People with poor social relationships tend to be
less physically active [45] which leads to an increased risk
of frailty [46]. Therefore, it is advisable to include promo-
tion of social relationships in the intervention kit for pre-
venting or decreasing frailty.

In the opposite direction, the predictive effect of frailty
on social relationships was also reflected in all measured
waves, which was consistent with a few previous stud-
ies. A longitudinal study in Singapore showed associa-
tion between increased social engagement and decreased
frailty [47]. Symptoms of frailty increase loneliness in
older people and make them inactive to participate
in social activities, thus affecting social relationships.
Another longitudinal study of older adults demonstrated
that frailty led to reduced social activity and contact with
neighbors [17]. The lack of adequate physical activity in
physically-limited older adults restricts mobility in the
living space, which in turn limits social relationships.
Although there is not enough research on the effects of
frailty on social relationships, there are many studies that
report the predictive effects of subdomains of frailty on
social relationships. For example, functional decline [48],
poorer cognitive function [49], poor oral health [50], and
cognitive decline [51] were shown to be predictors of
worse social relationships. As levels of these subdomains
decrease, older adults become frailer [52, 53].

In each measurement wave, frailty and social relation-
ships had a significant cross-sectional association. Thus,
better social relationships may be associated with milder
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frailty symptoms and vice versa. This is consistent with
the findings of Lestari et al,, showing that frail older
adults preferred less-active types of social relationships
[4], and Tsutsumimoto et al., showing that frailty and
social relationships in community-dwelling older adults
were negatively correlated [54]. In a short-term Aus-
trian study, the prevalence of frailty significantly reduced
within 12 weeks after a social support intervention [6],
suggesting the relatively stronger association between
frailty and social relationships in the short term than
in the long term. It is worth mentioning that our study
also found that the lagging effect of frailty on social rela-
tionships became progressively weaker, probably due to
the fact that long periods of frailty allowed older adults
to adapt to physical changes and thus had the ability to
maintain certain social relationships [55]. This may be
related to the positive attitude of older adults towards
life. In contrast, the lagged effect of social relationships
on frailty became stronger. Previous studies suggested
that there may be some potential mediating variables
between social relationships and frailty, for example,
higher levels of social relationships may be effective in
reducing the risk of loneliness and depression, and thus
further reducing the risk of frailty [56]. These findings
may provide directions for future research.

Due to the reversible state of frailty in the older adults,
the results of our study have practical implications. The
importance of improving social relationships should
be considered at the same time when providing care
and interventions for frail older adults. Helping them
to establish positive social connections such as family
and friends, social networks, and some volunteer activi-
ties can be effective in improving frailty [57]. Moreover,
intervention programs should be gradual, from weak to
strong, because frail older adults tend to have less social
participation. Some social activities, such as volunteering
or physical exercise in salons often requires a higher level
of functioning [58].

This study’s key strength is the utilization of RI-
CLPM to examine the longitudinal bidirectional relation
between frailty and social relationships and detection of
within-person relations while controlling the between-
person effect. Another advantage is that this study
confirmed the vicious circle between frailty and social
relationships, so it may be more effective to consider
the importance of social relationships when developing
intervention programs for frail older adults.

This study has some limitations. First, the relatively
small size of the study may affect the stability of the
results. Second, the study’s coverage was less extensive as
it did not include a psychological dimension to measure
frailty. Third, this study can only generalize the associa-
tion between overall scores of frailty and social relation-
ships, and cannot derive the specific effects between the
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sub-domains. Therefore, it is recommended that future
studies subdivide frailty or social relationships to explore
more in-depth mechanisms. Finally, the long span
between time points and the small total number of waves
in this study did not detect a more stable lag effect, which
could lead to serendipity, and therefore future studies
are recommended to perform more number of measure-
ments to enhance the stability of this type of study.

Conclusion

Our findings suggest that frailty and social relations in
Japanese older adults are strongly correlated between
people. Within people, changes in frailty and social rela-
tionships are consistently correlated. It further suggests
that there is a vicious cycle between frailty and social
relationships, which means the deterioration of social
relationships in older adults also increases the risk of
becoming more frail and vice versa. Our results empha-
sized that providing the earliest possible intervention for
frail older populations while maintaining certain social
relationships was necessary both to improve the frailty
itself and to avoid a vicious cycle of further frailty in the
future.
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Study on the cultured follicular epithelial cells derived from different portions of hair follicle and their

Research theme effects on wound healing

1. BREMBE (1)
1) B89 (Goal)

Human hair follicle is consistent of epithelial stem cells, progenitor cells and various lineages of keratinocytes. Follicular epithelial
cells (FECs) belong to epithelial cells, as the same as epidermal epithelial cells (EECs). And it was presented that the different
portions of human hair follicle showed different patterns of biomarker expressions.

2) B RB& (Approach)

Firstly, we are trying to develope a method to isolate FECs from different parts of hair follicle;

Secondly, the in vitro experiments is applied to investigate different types cells’ functions and characterizations;

Thirdly, the potential effects of FECs derived from different portions of hair follicle on wound healing and epithelization, compared
with human epidermal progenitor cells (hnEPCs) is investigated;

Then, the regeneration of excised part of hair follicle is explored.

3) # ¥l & 7% (Materials and methods)

A novel and mature isolation method of FECs from different parts, which include cells from Bulb part (BECs), lower part of outer
root sheath (LECs), and upper part of outer root sheath (UECs), was established. The proliferative abilities and biomarker expressions
of these cells were investigated with comparison to EECs. The effects of different portions’ FECs, when compared to EECs and
control group, on wound healing and epithelization were investigated with mice wound healing models. Histological examinations were
applied to healed mice wound skin. The regeneration of excised part of hair follicle was explored via rat’ s experiments.

4) EERHER (Results)

The Bulb—FECs showed best proliferous ability in vitro, then the LORS-FECs, when compared with EPCs. Cultured Bulbo—FSCs
showed positive expression of CK10 and CK14, and the Bulb—FECs showed lowest positive ratio of CK10 and highest positive ratio of
CK14 when compared with other types of cells. During mice wound healing experiments, FECs and EPCs all have positive effects on
wound healing compared to control group of culture medium; and when compared with EPCs, the Bulb—FECs and LORS-FECs
showed better enhancement on wound healing, especially the Bulb—FECs. And the harvested healed wound skin of the Bulbo—FECs
group showed higher percentage of TGOLN2+ and CK14+ cells. At rat’ s experiment, all excised Bulb part of hair follicle can
regenerate after removing, while the regenerated hair shafts were thin, curve and short then original ones.

5) & %2 (Discussion)

In this research, the functions and effects on wound healing of 3 types of FECs (BECs, LECs and UECs) and EECs were
investigated and compared: The BECs and LECs showed better proliferous abilities in vitro, when compared with EECs. And the
cultured BECs contained lowest ratio of differentiated mature cells and highest ratio of proliferating progenitor cells than others. In
mice wound healing models, all four types of epithelial cells had positive effects on wound healing and epithelization compared to
control group. Compared with EECs, BECs and LECs showed more enhanced healing, especially the BECs which led to the best
outcomes. Histological analysis of healed skin samples indicated that BECs—treated group had thinner and smaller scar tissue,
suggesting better tissue regeneration after wounding. After superior therapeutic effects of BECs were suggested, we evaluated the
adverse effects of sacrificing the bulb part from hair follicles using rat whiskers: the excised bulb part can regenerate itself from the
left part. The FECs, especially the Bulb—FECs, could be promising tools in tissue regeneration and wound healing with lowest damage
to donor sites.

6) BHDMETE L, WAEDEB IR RO B CEL I (Self-assessment of the current progress compared to the initial research
plan.)

MF AL, EIZHERF L TLVS (Progressing more than expected.)

@ SEL13EER (Mostly on track)

QPPENTLVS (Slightly behind schedule)

@KMEIZEMN TULVA (Significantly behind schedule)

DEELYEATOEIRREENTVDAE. RUZDERA

(Contents that are ahead of schedule and those that are behind schedule, along with the reasons.)
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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), €2022-0038

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-
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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-
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.

institutionalization,

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.

JINR 2024, 3(2), e2022-0038

Inclusion criteria

Exclusion criteria

- Chinese older people aged 60 years or above

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

- Peer-reviewed primary qualitative research
- Published in English and Chinese after January 2000

- Chinese older people who were living overseas or with cognitive im-
pairment

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

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

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

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-

4 of 19

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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