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Abstract: This study examined whether interventions through barrier-free home environment
improvements could reduce family caregivers’ care stress, improve their family functions, and
increase their quality of life. This study recruited family caregivers of older people with disabilities
from a long-term care management center in central Taiwan. These older people required
improvements related to a barrier-free home environment. A pretest was conducted before and a
post-test was conducted 2 months after the improvements. The content of the pretest and the post-
test questionnaires included: demographic characteristics, Caregiver stress scale, Family functions
scale, World Health Organization Quality of Life-BREF (WHOQOL-BREF) Questionnaire. This
study recruited 72 family caregivers; the average age was 56.25 + 12.99 years. The results indicated
that interventions through barrier-free home environment improvements could significantly
reduce the family caregivers’ care stress, improve their family functions (e.g., reducing conflicts),
and enhance their quality of life. Additionally, after intervention, the family cohesion of family
caregivers caring for those with mild disability improved to a greater extent than did that of those
caring for people with other disease severities. This study revealed that interventions involving
barrier-free home environment improvements have positive effects on family caregivers.
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Introduction

Population aging is a major global concern, and the num-

ber of older adults with disabilities has increased substan-
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E-mail address: pinhsuan12@ms.szmc.edu.tw tially along with rapidly aging populations‘* ?). The number
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increase from 410,000 to 610,000 from 2017 to 2026. Fam-
ilies are the primary caregivers for 67% of older adults with
disabilities. The average number of years these family care-
givers perform care tasks is 11.2, and the average number
of hours of daily care is 14.2%, which implies great physical
or psychological burden on these family caregivers. Unfor-
tunately, approximately half (49.22%) of family caregivers
have no one to substitute them®. Performing care tasks for
long periods may negatively affect family caregivers’ care
stress (physiologically and mentally), family functions
(e.g., the relationships among family members), and quali-
ty of life* .

Family caregivers often bear considerable stress as a re-
sult of their caring duties. For example, older adults with
severe disabilities (or poor physical resilience) are mostly
unable to walk or move independently and require caregiv-
ers to move them around in a wheelchair® ?. The caregiver
must overcome environment-induced obstacles to mobili-
ty—for example, uneven paths, insufficient width of the
exit or entrance, or insufficient space for turning—by lift-
ing the wheelchair or moving the care receiver, which in-
creases the caregiver’s burden of care. In addition, per-
forming care tasks for extended periods results in heavy
care stress, further affecting the caregiver’s physical condi-
tion and causing symptoms such as muscular strain, chron-
ic pain'”, and melancholy and anxiety'”, thereby affecting
the care receiver’s health status'> '». Moreover, family
caregivers are more likely to have disputes with family
members because of onerous care tasks, further damaging
the relationships among family members, reducing family
cohesion, and increasing conflicts'”. Relevant research
suggested that being under immense stress and burden for
an extended period leads to enhanced fatigue and triggers
family problems such as conflict and even violence*'¥. Al-
though studies have explored the problems of stress from
the perspective of family caregivers (caring for older adults
with disabilities), studies exploring effective interventions
to reduce family caregivers’ stress or family conflict are
scarce'? 19,

Care tasks affect family caregivers’ quality of life. Be-
cause they must perform care tasks, many family caregiv-
ers cannot sleep for more than 4 hours at a time, which af-
fects their sleep quality as well as their physical and mental
health'>. Moreover, care tasks are typically time consum-
ing, meaning primary caregivers are often unable to engage
in activities they enjoy, such as going out and travelling.
More than half of family caregivers sacrifice private social
activities because of care tasks'®. This has a considerable
influence on the quality of family caregivers’ social life; for

S YANG et al.

example, they may be unable to join social gatherings and
interact with family and acquaintances or have insufficient
time for leisure and entertainment'”. Thus, it is essential to
provide effective coping strategies for family caregivers
and care receivers to improve the care receivers’ indepen-
dence as well as to reduce the burden and the number of
care hours of the family caregivers. Improvements and in-
terventions related to providing a barrier-free home envi-
ronment is one effective coping strategy'®.

A barrier-free home environment refers to a space that
people of all ages, sexes, or physical conditions can use
freely and safely, enabling everyone to retain their dignity
and have the utmost autonomy'®. Improvements related to
a barrier-free home environment includes measures such as
adding handrails, using ramps or constructing sloped path-
ways to eliminate uneven ground on frequently-used paths,
using reflective tape to increase visual reminders, applying
antislip material on the ground, reducing or removing
thresholds, widening exits or entrances, and introducing le-
ver faucets or electronic sensor faucets. These measures
can reduce the caregiver’s burden in performing care tasks
and improve the security and autonomy of older adults with
disabilities who live autonomously'®. The health authori-
ties of various countries provide a social welfare pension to
people with disabilities to improve their living environ-
ment'”. However, most studies on interventions through
barrier-free home environment improvements have focused
only on the feelings of those with disabilities*”, whereas
the effects on the caregivers (e.g., the care stress, family
functions, and the quality of life) are typically overlooked.
Consequently, these studies have not provided sufficient
evidence to facilitate efficient and optimal usage of social
welfare pensions.

This study investigated whether interventions involving
barrier-free home environment improvements could reduce
family caregivers’ care stress, improve their family func-
tions, and enhance their quality of life. The results of this
study provide a crucial reference for family caregivers in-
volved in long-term care; the results may also guide related
social welfare institutions and government agencies in de-
termining how to reduce caregiver burden by implementing
interventions related to barrier-free home environments.

Methods

Study Design and Participants

This study explored outcomes regarding care stress, fam-
ily functions, and quality of life of family caregivers per-
forming care tasks before and after interventions through
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barrier-free home environment improvements. Family
caregivers provided feedback on a self-completed struc-
tured questionnaire. To explore the effect of implementing
barrier-free home environment improvements on family
caregivers, a pretest (baseline) was conducted before the
improvements, followed by a post-test questionnaire sur-
vey 2 months after the improvements. This study recruited
family caregivers of older people with disabilities from a
long-term care management center in central Taiwan; these
older people required improvements related to a barri-
er-free home environment.

People with disability served by long-term care manage-
ment centers who required improvements related to a barri-
er-free home environment first applied to the local long-
term care management center. After the center approved the
request, professionals qualified in assistive technology as-
sessment were dispatched to the houses of the older adults
to assess relevant improvements before commencing con-
struction according to the assessment results (the construc-
tion lasted 1-3 days). Once the construction was complet-
ed, the older adults and their primary caregivers were
instructed on the correct usage of the assistive technology.
The interventions in this study were performed by physical
therapists qualified in assistive technology assessment who
assessed the houses of the disabled older adults for improv-
ing the barrier-free home environment (the baseline ques-
tionnaires were completed simultaneously). Two months
after the construction was completed, the same physical
therapist conducted a post-test questionnaire at the home of
the older adults with disabilities. In this study, the interven-
tions included eight items: building handrails, constructing
slip-resistant flooring, eliminating ground unevenness,
widening the exit or entrance, improving the bathtub, im-
proving the toilet, changing door panels, and room reparti-
tioning. The aforementioned construction was implement-
ed according to the disability and needs of each study
participant. The experimental flow chart is shown in Fig. 1.

The recruitment conditions were as follows: (1) being a
family member playing the role of the main family caregiv-
er (who provides care for the longest period and for more
than 3 days per week); (2) having the ability to communi-
cate in Mandarin and understand the questionnaire; (3) be-
ing aged 20 years or more; (4) having the ability to com-
plete the questionnaire. In this study, the research assistant
first explained the research objectives to the potential par-
ticipants, obtained their written consent, and issued the
questionnaires. The data were collected between Septem-
ber 2019 and March 2020. Ethical approval for the study
was obtained from the Central Regional Research Ethics
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Committee China Medical University (No. 108-101).

Questionnaire

The structured questionnaire of this study was divided
into four parts: the demographic characteristics survey, the
caregiver stress test, the family functions scale, and Taiwan
version of the brief version of the World Health Organiza-
tion Quality of Life (WHOQOL-BREF) questionnaire. The
demographic characteristics included sex, age, marital sta-
tus, educational attainment, the disability level of those re-
ceiving care (mild, moderate, or severe), family income,
care tenure, and the average hours of care provided per day.

The caregiver stress test adopted the family caregiver
stress scale of the Taiwan Association of Family Caregiv-
ers; the scale is typically provided to family caregivers for
self-testing. The scale comprises 14 items and is rated us-
ing a 4-point Likert scale?V. The participants rated each

CEINNT3

item as “never”,

EEINNT3

seldom”, “sometimes”, or “often”. The
participants circled the rating according to their feeling
when performing care tasks. The total score was obtained
by adding the points of the 14 items, ranging from 0 (the
lowest) to 42 (the highest). A score of 0 indicated that the
primary caregiver could overcome the various problems
and stresses they encountered during care tasks, and their
quality of life was favorable. A score of 1-13 represented
mild care stress in the primary caregivers, a range that al-
lows for adaptation; 14-25 represented moderate care
stress, implying that some signs caused by stress may have
emerged; and 2642 represented high care stress, indicat-
ing that the primary caregiver bears a heavy burden of
care’). The scale had favorable reliability and validity?.
The Cronbach’s alpha of the pretest and post-test of the
family caregiver stress scale was 0.92 and 0.92, respective-
ly.

The family functions scale adopted the family functions
scale of Wang?, revised by Shieh?®. The scale is comprised
of eight subscales: the cohesion, conflict, emotional in-
volvement, emotional expression, communication, prob-
lem-solving, independence, and family roles and responsi-
bilities subscales. The scales adopted a 4-point Likert scale;
the participants rated each item as “strongly disagree”,

<

“disagree”, “agree”, or “strongly agree”; the respondents
circled the option that was the most representative of their
feelings when providing care. The higher the total score (of
the subscales), the more favorable the family functions.
This scale and its subscales all had favorable reliability and
validity®”. Only the cohesion subscale (five items) and the
conflict subscale (six items) were used in this study; higher

scores on the subscales represented greater cohesion and
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People with disability served by long-term care management centers who
required improvements related to a barrier-free home environment first

applied to the local long-term care management center.

After the center approved the request, professionals qualified in assistive
technology assessment were dispatched to the houses of the older adults to

assess relevant improvements.

A pretest (baseline) was conducted before the improvements.

A 4

Interventions through barrier-free

home environment improvements

Followed by a post-test questionnaire survey 2 months after the

improvements.

Fig. 1. Flowchart of the experiments.

fewer conflicts. The pretest and post-test Cronbach’s alpha
of the cohesion subscale were 0.91 and 0.83, respectively;
the relevant values of the conflict subscale were 0.80 and
0.80, respectively.

The questionnaire on quality of life adopted the WHO-
QOL-BREF, which comprised 28 items. The participants
answered the items on the questionnaires with reference to
the preceding 2 weeks?. The questionnaire content cov-
ered four domains: the physical (seven items), psychologi-
cal (six items), social (four items), and environmental (nine
items) domains. A 5-point Likert scale was employed; the
higher the score, the higher the quality of life of the respon-
dent. The WHOQOL-BREF Questionnaire has been widely
applied to measure the quality of life of employees in vari-
ous professions; it has favorable reliability and validity> "
2, Regarding the physical, psychological, social, and envi-

ronmental domains, the respective Cronbach’s alpha of the
pretest (post-test) were 0.80 (0.77), 0.86 (0.78), 0.98 (0.76),
and 0.96 (0.84).

Statistical analysis

SPSS 25.0 for Mac was used for the statistical analysis.
Descriptive statistics-based analysis was employed to pres-
ent the demographic characteristics of the family caregiv-
ers, family caregivers’ scores on the family caregivers
stress scale, and the score of the family functions scale; the
scores of the WHOQOL-BREF Questionnaire are present-
ed by averages and standard deviations. The Kruskal-Wal-
lis test was adopted to examine the presence of significant
changes (i.e., post-test score vs. pretest score) in the care
stress scores, family functions, and the quality of life of the
primary caregivers of those with mild, moderate, and se-
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Table 1. Demographic characteristics of the participants

Demographic characteristics n=72

Sex

Male 39

Female 33
Age (mean+ SD) 56.25 £12.99
Marital status

Single/Divorced/Widowed 19

Married/cohabiting 53
Years of education

<12 years 40

>12 years 32
Disability level (care receiver)

Mild 11

Moderate 44

Severe 17
Monthly family income (NTD)

<20 thousands 28

20-40 (<40) thousands 23

>40 thousands 21
Care tenure (years) 534 +6.11
Hours per day (hours) 13.04+7.21

SD: standard deviation, NTD: New Taiwanese Dollars.

vere disability before and after the interventions involving
barrier-free home environment improvements (each scale
score did not conform to the normal distribution). The
Mann—Whitney U test was used for post hoc testing to ver-
ify the differences between the two groups. Finally, by con-
trolling for demographic variables, linear mixed-effects
models were used to test for significant differences among
the score of the family caregiver stress scale, the score of
the family functions scale (the cohesion subscale and the
conflict subscale), and the scores of the WHOQOL-BREF
Questionnaire (including the four domains). The scores of
the family caregiver stress scale, the family functions scale,
and the WHOQOL-BREF Questionnaire served as the de-
pendent variables, whereas demographic variables (includ-
ing sex, age, marital status, educational attainment, the dis-
ability level of the person receiving care, family income,
care tenure, and the average hours of care provided per day)
and Intervention served as the independent variables. Based
on the caregivers and disabled people viewpoints, this
study attempts to look for endogenous variables. Therefore,
this study mainly explores the relationships between vari-
ables themselves by the linear mixed-effect model (LMM)
analysis. Using the LMM method in randomness (fixed ef-
fects, random effects) might better understand the primary
endogenous factor in the barrier-free home environment.

Results

Demographic characteristics of the participants

This study recruited a total of 72 family caregivers; their
demographic characteristics are presented in Table 1. The
caregivers comprised 39 men and 33 women; their average
age was 56.3 years. Among the older adults being cared for
by family caregivers, 11, 44, and 17 had mild, moderate,
and severe disabilities, respectively. The average number
of years of care of these family caregivers was 5.3 years;
the average number of hours of care provided per day was
13.0. In addition, the details of the intervention are present-
ed in Appendix1. The mean and standard deviation for the
three outcomes (including subscales) before and after home
modification intervention were as follows: caregiver stress
scale (27.13 £9.12; 17.08 + 8.44), family cohesion (16.07
+2.55; 16.46 = 2.29), family conflict (17.79 + 2.93; 18.83
+ 2.88)), physical domain (21.33 + 3.87; 23.42 + 3.28),
psychological domain (17.14 + 3.42; 18.65 £ 2.85), social
domain (12.96 + 1.60; 13.71 + 1.60), environmental do-
main (27.28 £ 4.65; 29.56 £ 4.39).

Comparison of post-intervention changes in caregiver
stress scale, family function, and WHOQOL-BREF among
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Table 2. Comparison of post-intervention changes in caregiver stress scale, family cohesion subscale and the family conflict
subscale, and WHOQOL-BREF among caregivers who take care of cases with three different levels of disability

Mild (n=11) Moderate (n=44) Severe (n=17) Kruskal-Wallis test
Mean (SD) Mean (SD) Mean (SD) p-value post hoc
Caregiver stress scale =791+ 5.34 -10.52+7.16 —10.18 £5.88 0.63
Family function -
Family cohesion 1.00 +0.63 0.34 + 1.08 0.12+0.86 0.01* Mild>Moderate”;
Mild>Severe”
Family conflict 17.79+2.93 18.83 £2.88 18.83 £2.88 0.88
WHOQOL-BREF
Physical domain 1.82+1.72 1.93 +£2.65 2.65+3.52 0.93
Psychological domain 0.64 +2.20 1.70 £ 2.06 1.59 + 1.37 0.24
Social domain 0.64 +0.67 0.77+1.24 0.76 + 1.03 0.89
Environmental domain 1.36 +£2.29 2.34+2.82 2.71 +£2.80 0.40

Note: WHOQOL-BREF: World Health Organization Quality of Life-BREF; SD: standard deviation
*: p<0.05; post hoc analysis using Mann-Whitney U test (the p-value was corrected by Bonferroni correction , dividing 0.05 by 2 ; *:

p<0.025)

caregivers who take care of cases with three different levels
of disability

Regarding family caregivers taking care of people with
mild, moderate, and severe disabilities, Table 2 reveals the
pre-to-post-intervention changes in the scores of the stress
scale, the family functions scale (the cohesion subscale and
the conflict subscale), and the four domains of the WHO-
QOL-BREF Questionnaire. Regarding the cohesion sub-
scale under the family functions scale, the three groups
differed significantly (p<0.05). A post hoc test revealed that
the scores of the family caregivers caring for those with
mild disability increased more significantly than did those
of caregivers caring for people with moderate (or severe)
disability (p<0.01; p=0.01). That is, after the interventions
involving barrier-free home environment improvements,
the family cohesion of the family caregivers caring for old-
er people with mild disability was significantly improved
(compared with that of those caring for older people with
moderate or severe disability).

The effectiveness of the caregiver stress scale, family func-
tion, and WHOQOL-BREF among family-caregivers after
two months of intervention

Table 3 lists the results of the linear mixed-effects mod-
els. When the demographic variables were adjusted, the
results indicated that the time or times variable was signifi-
cantly correlated with six items, namely the family caregiv-
er stress scale, the conflict subscale, and the four domains
of the WHOQOL-BREF Questionnaire. The interventions
significantly reduced the stress on the family caregivers
(»<0.01) as well as the family conflicts (p<0.05). More-

over, family caregivers’ quality of life in the physical
(»<0.01), psychological (p<0.01), social (p<0.01), and en-
vironmental (p<0.01) domains were significantly im-
proved.

Among the demographic variables, sex, marital status,
educational attainment, and the average hours of care pro-
vided per day were significantly correlated with the score
of the family caregiver stress scale (p<0.05-0.01; Table 3).
Sex, educational attainment, family income, and the aver-
age hours of care provided per day were significantly cor-
related with the cohesion subscale (p<0.05-0.01). Educa-
tional attainment was significantly correlated with the score
of the conflict subscale (p<0.05). Moreover, sex, age, the
disability level of the person receiving care, and the aver-
age hours of care provided per day were significantly cor-
related with the score of the physical domain (p<0.05-
0.01). The disability level of the person receiving care was
significantly correlated with the psychological domain
(»<0.05). Sex and marital status were significantly correlat-
ed with the score of the environmental domain (p<0.05).

Discussion

This study is among the few to explore the effects of in-
terventions involving barrier-free home environment im-
provements from the perspective of caregivers. The find-
ings of this study confirmed the positive benefits of such
interventions for family caregivers. Because of the effect of
culture and importance of filial piety, Chinese families or
families in Asia typically regard caring for older family
members as an obligation. However, once an older family
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Table 3. The effectiveness of the caregiver stress scale, family function, and WHOQOL-BREF among family-caregivers after two

months of intervention

Gender Age Marital status Years of Degree of disability Family income (NTD) Year of Hours per Intervention
education care day
Male/ Single/ <12 years / Mild/ Moderate/ <20/ 20-40/ Baseline/
Female® Married* >12 years® Severe” Severe” >40* >40* Follow-up”
Caregiver stress scale —5.99%* —0.00 —3.97* —3.60* —1.94 —-2.10 —2.96 —0.30 —0.04 0.37%* 10.04%*
(1.38) (0.06) (1.72) (1.63) (2.25) (1.61) (1.97) (1.96) (0.11) (0.09) (1.29)
Family function
Family cohesion —0.91* 0.02 0.36 1.07* 0.91 —-0.24 —2.50%* —1.67%* —0.00 0.10%* —0.39
(0.39) (0.02) (0.48) (0.46) (0.63) (0.45) (0.55) (0.55) (0.03) (0.03) (0.36)
Family conflict 0.18 0.04 0.73 1.40%* 1.52 0.57 —-0.94 —0.76 0.03 0.05 —1.04*
(0.50) (0.02) (0.63) (0.60) (0.82) (0.59) (0.72) (0.71) (0.04) (0.03) (0.47)
WHOQOL-BREF
Physical domain 2.06%* —0.09%* 1.18 0.54 1.79* 0.81 0.67 0.20 0.02 -0.09* —2.08**
(0.55) (0.02) (0.69) (0.65) (0.89) (0.64) (0.78) (0.78) (0.04) (0.04) (0.52)
Psychological domain 0.93 0.00 0.95 0.28 1.88* 1.39* —0.48 0.04 0.01 —0.02 —1.51%*
(0.54) (0.02) (0.68) (0.64) (0.89) (0.64) (0.78) (0.77) (0.04) (0.04) (0.52)
Social domain 0.05 -0.01 0.18 0.04 0.39 0.38 0.21 0.20 0.01 -0.01 —0.75%*
(0.29) (0.01) (0.37) (0.35) (0.48) (0.34) (0.42) (0.42) (0.02) (0.02) (0.27)
Environmental domain 2.10% 0.01 2.40% —0.38 0.93 0.51 -1.67 —0.15 0.02 -0.08 —2.28%*
(0.76) (0.03) (0.95) (0.90) (1.24) (0.89) (1.09) (1.08) (0.06) (0.05) (0.71)

NTD: New Taiwanese Dollars; WHOQOL-BREF: World Health Organization Quality of Life-BREF
*: p<0.05, **: p<0.01, *: reference group

member becomes disabled, most families choose to pro-
vide care at home until home care becomes unfeasible and
the elder family member is sent to a long-term care institu-
tion. Such responsibilities result in considerable care stress
in young family members*®. Caregivers performing care
tasks for extended periods were reported to have inferior
health outcomes; such people may also be susceptible to a
higher mortality rate and disease prevalence rate*”. Taking
care of a person results in considerable physical burden and
probably leads to a certain degree of psychological resis-
tance in caregivers. However, the improvement of the
physical environment might help caregivers perform their
tasks in a more relaxed and effective manner, reduce their
stress, and improve their quality of life?®.

The results indicated that the family cohesion of family
caregivers caring for older people with mild disability was
further improved after interventions involving barrier-free
home environment improvements (Table 2). Compared
with older adults with moderate or severe disability, those
with milder symptoms typically have a greater day-to-day
functioning ability. Interventions related to a barrier-free
home environment, such as handrails, could help those
with mild disabilities improve their ability to independently
complete everyday tasks, such as walking and going to the
toilet or bathing?®. Following the increase in the indepen-
dence of older people with disabilities, the time saved on
caring could be used for engaging with other family mem-
bers, enhancing family cohesion. In addition, the results
indicated that interventions involving barrier-free home
environment improvements could reduce caregivers’ care
stress and improve their quality of life, in turn indirectly
improving interactions and increasing cohesion among

family members.

The results indicated that the caregivers’ care stress and
family conflicts decreased significantly, and their quality of
life increased significantly after the interventions (Table 3).
This suggests that improvements by means of a barrier-free
home environment considerably reduced caregivers’ phys-
ical burden in performing care tasks (e.g., reducing the
need for repeated lifts or rotations), decreasing damage to
muscle and bone. Furthermore, the autonomy of those re-
ceiving care was enhanced, reducing their dependence on
the primary caregivers and the difficulties they experience
in performing daily activities, ultimately decreasing the
primary caregivers’ workload and stress. These results are
consistent with the findings of Fange and Iwarsson* and
Gitlin, Winter’®. Moreover, family conflict and the caregiv-
ers’ health were strongly correlated, which is consistent
with prior studies®". The evolution of an older person’s dis-
ability affects not only themselves but also their families, in
both physical and psychological aspects. In particular after
one becomes incapable of self-care, they may have to de-
pend on a caregiver’s help in daily life. The caregivers not
only have to manage the patient’s physical care but proba-
bly also have to assist in housework; some caregivers may
even hold a job while providing care. Thus, family mem-
bers acting as the primary caregivers often experience sub-
stantial pressure, leading to a heavy burden on their lives
and a heightened tendency to have disputes with other fam-
ily members, including with the person receiving care*.

Assessing the benefits of interventions involving barri-
er-free home environment improvements according to
quality of life indicators is useful®®. The current results re-
vealed that the four domains of the WHOQOL-BREF
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Questionnaire were all significantly improved after the in-
terventions. That is, family caregivers’ quality of life in the
physical, psychological, social, and environmental domains
improved significantly. Demographic data indicated that
these family caregivers were mostly approaching old age.
The physical condition of older caregivers is likely to be
inferior to that of younger caregiver (e.g., because of chron-
ic diseases). The heavy care tasks and the necessity of fre-
quently assisting the person they care for in their activities
of daily living, alongside their accumulated stress, might
have various negative effects on caregivers. For example,
the caregiver may be unable to join social gatherings and
interact with family members and acquaintances or have
insufficient time for leisure and entertainment. These fac-
tors might indirectly affect the caregivers’ quality of life.
Improvement of the home environment may reduce older
people’s dependence on caregivers® and the accident rate
in their homes (e.g., falls)*, thus allowing the caregivers
more time to engage in activities they enjoy.

This study also explored the effect of the improvement
of the home environment on the family caregiver and the
person being cared for. The results revealed that the quality
of life in the physical and psychological domains of family
caregivers taking care of older people with mild disability
was higher than that of family caregivers caring for older
people with severe disabilities; the quality of life in the psy-
chological domain of family caregivers caring for those
with moderate disability was also higher than that of family
caregivers caring for people with severe disability (Table
3). The results suggest that relative to those caring for other
groups, those caring for older people with severe disability
be in poorer physical conditions and bear heavier psycho-
logical stress. Thus, relevant agencies are reminded to pro-
vide more social and environmental support to those caring
for people with severe disability. In addition, the quality of
life in the physical domain of family caregivers with more
hours of care was inferior to that of those spending less
time on such tasks (Table 3). This also suggest that per-
forming care tasks over an extended period negatively af-
fects caregivers’ physical health. Thus, in addition to im-
proving the barrier-free home environment, family care
tasks should be considered a “workplace job”, and attention
should be paid to workplace safety; for example, providing
related educational and training courses to reduce physio-
logical harm to caregivers.

Limitations
Some limitations should be considered when interpreting
the results of this study. First, the participants were family
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caregivers of older people with disabilities who were intro-
duced by a long-term care management center in central
Taiwan. Random sampling would have resulted in exces-
sive logistical challenges; thus, the current study’s explan-
atory power is limited. Second, this study collected data
through self-completed questionnaires and excluded those
who could not complete the questionnaires. Therefore, par-
ticipants required a certain level of Chinese comprehension
to participate in the study. During participants recruitment,
the researchers noted that some primary caregivers were
non-nationals and were unable to complete the question-
naire. Consequently, this study collected data mostly from
family caregivers with higher educational attainment or
who were Taiwanese nationals. Therefore, the sample of
this study likely does not reflect the actual demographic
makeup of caregivers in Taiwan. The aforementioned situ-
ation also explains the relatively small sample size. Third,
because this study included no control group, the research-
ers are unable to confirm whether all the research outcomes
originated from interventions involving barrier-free home
environment improvements. Fourth, this study did not as-
sess caregiving burden and caregiving stigma, and the two
factors could be confounders to the present study**—.
Fifth, this study did not collect the background information
of the care receivers, and these factors may affect the re-
sults of this study. Finally, social desirability bias might
have affected the questionnaire data’s authenticity because
of the cultural and circumstantial expectations of the cur-
rent participants. Despite the aforementioned limitations,
this study provides findings on the effects of interventions
related to a barrier-free home environment on caregivers.
The outcomes may help social welfare-related institutions
or government agencies comprehend the cruciality of im-
proving barrier-free home environments.

Conclusion

Care of an older adult with disabilities imposes heavy
physical and psychological stress on a caregiver. If family
caregivers are healthy, those they care for are more likely to
obtain quality care, with the additional benefit of a more
harmonious family atmosphere. The results of this study
suggest that interventions that involve improving the barri-
er-free home environments of those with disability can ef-
fectively reduce family caregivers’ care stress, improve
their family functions (e.g., reducing conflicts), and in-
crease their quality of life. In addition, this study revealed
that, after interventions related to a barrier-free home envi-
ronment, the family cohesion of the family caregivers car-
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ing for those with mild disability was further improved.
Therefore, families with family members who are disabled
should adopt improvements related to barrier-free home
environments to reduce the caregiver’s burden of perform-
ing care tasks.

Acknowledgements

This work was funded by grants from the Ministry of
Science and Technology, Taiwan (MOST 109-2314-B-468
-009 -MY2), and Asia University, Taiwan (ASIA-109-
CMUH-08; ASIA-110-CMUH-23). We thank all the partic-
ipants and research assistants for their contribution to the
study.

Conflicts of Interest
The authors declare that they have no conflict of interest.
Data Accessibility Statement

The datasets used and/or analyzed during the current
study are available from the corresponding author on rea-
sonable request.

Ethical Statement

Ethical approval for the study was obtained from the
Central Regional Research Ethics Committee China Medi-
cal University (No. 108-101).

References

1) Pujilestari CU, Nystrom L, Norberg M, Ng N (2019)
Association between changes in waist circumferences and
disability among older adults: WHO-INDEPTH study on
global ageing and adult health (SAGE) in Indonesia. Obes
Res Clin Pract 13, 462-8.

2) Lin CY, Shih PY, Ku L-JE (2019) Activities of daily living
function and neuropsychiatric symptoms of people with
dementia and caregiver burden: the mediating role of
caregiving hours. Arch Gerontol Geriatr 81, 25-30.

3) Ministry of Health Welfare (2020). [Report of the Senior
Citizen Condition Survey 2017.] https://www.mohw.gov.
tw/d1-70609-64499d44-6d1f-408e-a449-6af459b7cd17.
html (in Taiwanese). Accessed March 2, 2020.

4) Tamdee D, Tamdee P, Greiner C, Boonchiang W, Okamoto
N, Isowa T (2019) Conditions of caring for the elderly and
family caregiver stress in Chiang Mai, Thailand. J Health
Res 33, 138-50.

5) Santos-Orlandi AAd, Brigola AG, Ottaviani AC, Luchesi

6)

)

8)

9)

10)

11)

12)

13)

14)
15)

16)

17)

18)

19)

20)

493

BM, Souza EN, Moura FGd, Zacarin JdF, Terassi M,
Oliveira NAd, Pavarini SCI (2019) Elderly caregivers of the
elderly: frailty, loneliness and depressive symptoms. Rev
Paul Enferm 72, 88-96.

Gilbertson EL, Krishnasamy R, Foote C, Kennard AL,
Jardine MJ, Gray NA (2019) Burden of care and quality of
life among caregivers for adults receiving maintenance
dialysis: a systematic review. Am J Kidney Dis 73, 332—43.
Yang SY, Hsu DJ, Yen CM, Chang JH (2019) Predictive
factors of life quality among packaging workers in Taiwan.
Health Promot Int 34, 751-9.

Chen YP, Kuo YJ, Liu Ch, Chien PC, Chang WC, Lin CY,
Pakpour AH (2021) Prognostic factors for 1-year functional
outcome, quality of life, care demands, and mortality after
surgery in Taiwanese geriatric patients with a hip fracture: a
prospective cohort study. Ther Adv Musculoskelet Dis 13,
1759720X211028360.

Hu FW, Lin CH, Lai PH, Lin CY (2021) Predictive validity
of the physical resilience instrument for older adults
(PRIFOR). J Nutr Health Aging 25, 1042-5.

Madadzadeh M, Ahmadi AA, Fallahi M, Sharifi Z (2019)
Risk assessment of muscluskeltal disorders among eldery
home caregivers of Sabzevar in 1395. JSUMS 25, 741-8.
Jo J, Kim BS, Chang SM (2019) Major depressive disorder
in family caregivers of patients with dementia. J Korean Soc
Biol Ther Psychiatry 25, 95.

Donnelly NA, Hickey A, Burns A, Murphy P, Doyle F
(2015) Systematic review and meta-analysis of the impact
of carer stress on subsequent institutionalisation of
community-dwelling older people. PLoS One 10, ¢0128213.
Penning MJ, Wu Z (2016) Caregiver stress and mental
health: impact of caregiving relationship and gender. Clin
Gerontol 56, 1102—13.

Sales E (2003) Family burden and quality of life. Qual Life
Res 1,33-41.

Chiu HY, Chao YFC (2010) Concept analysis: sleep quality.
Hu Li Za Zhi 57, 106—-11.

Bass DM, Noelker LS (1987) The influence of family
caregivers on elder’s use of in-home services: an expanded
conceptual framework. J Health Soc Behav 28, 184-96.
Stephens MAP, Kinney JM, Ogrocki PK (1991) Stressors
and well-being among caregivers to older adults with
dementia: the in-home versus nursing home experience.
Gerontologist 31, 217-23.

Singh R, Kaur H (2015) Barrier free environment and
universal design: approaches to enhance the functioning of
people at old age. 2015th Ed., 391, Book Age, New Delhi.
Roquebert Q, Tenand M (2017) Pay less, consume more?
The price elasticity of home care for the disabled elderly in
France. Health Econ 26, 1162-74.

Arai A, Katsumata Y, Konno K, Ohta K, Ohtomo K, Kimura
S, Takahashi M, Dobata T, Machida K (2002) [From a view
of the wheelchair users—a training report of the students on
barrier-free environment in Sapporo.] (in Japanese with
English abstract) Hokkaido Igaku Zasshi 77, 107-10.



494

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

Taiwan Association of Family Caregivers. [Family
Caregiver Stress Scale.] https://www.familycare.org.tw/
policy/10643 (in Taiwanese). Accessed September 15,
2019.

Chen PH, Tong YK, Lee LF, Lin WC (2018) Family
caregivers caregiving patterns and stress related to gender in
patients with chronic disability. Journal of Disability
Research 16, 149-61 (in Taiwanese).

Wang S (2001) Family function and personality in woman
with depression only, anxiety only, and mixed anxiety-
depression. Theses of Institute of Behavior and Medicine,
National Cheng Kung University Taiwan.

Shieh CH (2004) The relationships among health status,
family function, and quality of life in communal elderly
women. Nursing: Chang Gung University.

The WHOQOL-Taiwan Group (2005) The User’s Manual
of the Development of the WHOQOL-BREF Taiwan
Version. 2nd ed., Taiwan: Taipei.

Woo J, Ho S, Lau J (1995) Caregivers for the elderly
Chinese in Hong Kong and caregiver strain. Facts and
Research in Gerontology 51, 353-62.

Schulz R, Sherwood PR (2008) Physical and mental health
effects of family caregiving. ] Soc Work Educ 44, 105-13.
Carnemolla P, Bridge C (2020) A scoping review of home
modification interventions—Mapping the evidence base.
Indoor Built Environ 29, 299-310.

Fénge A, Iwarsson S (2005) Changes in ADL dependence
and aspects of usability following housing adaptation—a
longitudinal perspective. Am J Occup Ther 59, 296-304.
Gitlin LN, Winter L, Dennis MP, Corcoran M, Schinfeld S,
Hauck WW (2006) A randomized trial of a multicomponent
home intervention to reduce functional difficulties in older
adults. J Am Geriatr Soc 54, 809-16.

Strawbridge WJ, Wallhagen MI (1991) Impact of family
conflict on adult child caregivers. Gerontologist 31, 770-7.

32)

33)

34)

35)

36)

37)

38)

39)

40)

S YANG et al.

Gottlieb BH, Kelloway EK, Martin-Matthews A (1996)
Predictors of work-family conflict, stress, and job
satisfaction among nurses. Can J Nurs Res 28, 99-118.
Gonzalez-Salvador T, Lyketsos CG, Baker A, Hovanec L,
Roques C, Brandt J, Steele C (2000) Quality of life in
dementia patients in long-term care. Int J Geriatr Psychiatry
15, 181-9.

Stark S, Keglovits M, Arbesman M, Lieberman D (2017)
Effect of home modification interventions on the
participation of community-dwelling adults with health
conditions: a systematic review. Am J Occup Ther 71,
7102290010p1—pl1.

Chang CC, SuJA, Lin CY (2016) Using the Affiliate Stigma
Scale with caregivers of people with dementia: psychometric
evaluation. Alzheimers Res Ther 8, 1-8.

Chang CC, Su JA, Chang KC, Lin CY, Koschorke M,
Thornicroft G (2018) Perceived stigma of caregivers:
psychometric evaluation for Devaluation of Consumer
Families Scale. Int J Clin Health Psychol 18, 170-8.

Chang CC, SuJA, Chang KC, Lin CY, Koschorke M, Riisch
N, Thornicroft G (2019) Development of the Family Stigma
Stress Scale (FSSS) for detecting stigma stress in caregivers
of people with mental illness. Eval Health Prof 42, 148—68.
Lin CY, Ku L-JE, Pakpour AH (2017) Measurement
invariance across educational levels and gender in 12-item
Zarit Burden Interview (ZBI) on caregivers of people with
dementia. Int Psychogeriatr 29, 1841-8.

Lin CY, Wang JD, Pai MC, Ku L-JE (2017) Measuring
burden in dementia caregivers: confirmatory factor analysis
for short forms of the Zarit Burden Interview. Arch Gerontol
Geriatr 68, 8—13.

Saffari M, Lin CY, Koenig HG, O’Garo K-GN, Brostrom A,
Pakpour AH (2019) A Persian version of the Affiliate
Stigma Scale in caregivers of people with dementia. Health
Promot Perspect 9, 31.

Industrial Health 2022, 60, 485—-497



495

QUALITY OF LIFE FOR FAMILY CAREGIVER

R R R e g
IS
IS

>l e
=

R I R I e g
S

>

R R e
R R e
N|len|t|wv|o|l ||

A

A A

—

Suruonnredar
wooy

sjoued
100p Juiduey)

19[10}
oy Sutaoxduy

qmigreq 20UBIUD 10 SsouudAQUN
oy Suraoxduy 11X0 oY) SuludpIpy  punoid Suneurwg

Surioo[}
jueysisal-difs
Sunonnsuo) s[rexpuey uipjing sjuedronied

SUIA)I UOHINIISUOI JUIWUOIIAUD JdIJ-1dLLieq | xipudddy



S YANG et al.

496

125

€S

[43

IS

> > | >

0S

6¥

8y

Ly

9

Sy

A (44

v

A 0¥

8¢

9¢

33

143

>l > >

€€

[43

I R

§3

0¢

6C

A

> > >

8¢

A

A

LT

Suruonnredax sjoued
wooy 100p Fuiduey)

191101
oy Suraoxduy

quyireq
o Suraoxduy

20UBIUD 1O
11X9 91} SUTUSPIM

SSQUUAJUN
punois Sureurw|g

Suroo[J
ueysisal-difs
Funonnsuo)

s[rerpuey Suipjing syuedroned

panunuo) °1 xipuaddy

Industrial Health 2022, 60, 485—-497



497

QUALITY OF LIFE FOR FAMILY CAREGIVER

L

0L

>

> >

69

89

>

L9

99

S9

9

€9

9

19

R R g = g

09

6S

8¢S

A

LS

A

9¢

>l >

A

99

Suruonnredar
wooy

sjoued
100p 3urduey)

19]10)
oy Suraoxduy

qmiyreq
oy Suraoxdwy

Q0UBNUD IO
11X9 3 SUIUOpIM

SSOUUOAdUN
punoi3 Suneururg

Surioo[}
jueysisal-difs
Sunonnsuo)

s[rexpuey urpying syuedionaeq

panunuo) 1 xipuaddy



