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Abstract

Background: Caregiver burden may be either a predictor or an outcome of caregiver quality of life (Qol). Patient
or caregiver factors that directly affect caregiver Qol, predictors that are simultaneously shared with caregiver
burden and Qol, and factors that affect caregiver QoL through caregiver burden are not well understood. This
study explored predictors of caregiver QoL and identified whether caregiver burden is a mediator for caregivers of
first-time stroke patients.

Methods: This is a cross-sectional study. We recruited first-time stroke patients who had been discharged from the
hospital within 1 year. We screened caregivers with two major inclusion criteria: age > 20 years old and being the
family member who provides the most patient-care hours out of all family caregivers. Caregiver burden (Caregiver
Strain Index, CSI), QoL (Caregiver Quality of Life Index, CQLI), and patient and caregiver characteristics were assessed
with structured questionnaires. Multiple-regression and bootstrap analysis were conducted for data analysis.

Results: A total of 126 caregivers completed the questionnaires. Higher caregiver burdens, lower caregiver education
level, lower self-rated health, lower monthly family income, and spouses who were responsible for medical fees were
significant predictors of lower caregiver Qol. Poor self-rated health and monthly family income of $ 666 USD or below
were the strongest predictors of caregiver Qol. Spouses who were responsible for medical fees and lower monthly
family income had direct negative effects on caregiver Qol, but these factors exhibited no indirect mediating effect
between caregiver characteristics and QoL through caregiver burden as a mediator. Caregiver education level at or
below elementary school and poor or fair self-rated-health had direct negative effects on caregiver Qol, which were
mediated by caregiver burden.

Conclusions: Our study indicated predictors of caregiver QoL and the relationships with caregiver burden among
first-time stroke survivors in the early stage. Caregivers' financial factors affected caregiver QoL directly. Caregivers’
poor self-rated health and lower education level negatively affected caregiver QoL indirectly through caregiver
burden as a mediator. Interventions to make appropriate policies for financial subsidies, to enhance caregivers’
health and to provide tailored stroke-related education through multidisciplinary cooperation may effectively
promote caregiver QoL.
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Background

Most stroke survivors rely on family caregivers to assist
in managing stroke-related deficits and reintegration
into the community [1, 2]. Numerous studies have been
conducted to explore the quality of life (QoL) of the
family caregivers of stroke patients during various stages
of treatment or rehabilitation in different countries [3—6].
Additionally, both positive and negative impacts of stroke
survivors on caregivers have been explored through cross-
sectional and longitudinal studies [7, 8].

The relationships between characteristics of the stroke
patient or the caregiver, caregiver burden, and caregiver
QoL appear related to others, yet the direction of these
relationships remains unclear among various popula-
tions. Several studies have shown that caregiver burden
is either a strong determinant of caregiver QoL [9-11]
or an outcome instead of a predictor [12]. As such, care-
giver burden could have a mediating effect between the
patient or caregiver characteristics and the caregiver's
QoL. Mediation analysis explores the process underlying
how one variable influences another variable [13]. Care-
giver burden with a mediating effect is consistent with
limited earlier studies [3, 14]. Caregiver characteristics
(spouse, caregiver's health status) and family resources
(family income) were identified as significant predictors
of caregiver QoL with a mediating effect of caregiver
burden among stroke survivors receiving rehabilitation
therapy [3]. The association between the characteristics
of both patients and caregivers, as well as the caregiver's
burden and QoL, revealed various results in different
stages of stroke patients undergoing rehabilitation [14].
The caregiver's burden and QoL were associated with
patient and caregiver characteristics (age, gender or
mood), as well as family resources (family networks). Of
these variables, only patient and caregiver characteristics
affected caregivers' burden and QoL at the early stage of
post-stroke. Furthermore, patient dependency and family
resources were additional independent predictors for
caregivers' well-being at a later stage [14]. However, only
a limited number of studies have investigated QoL and
associated factors affecting family caregivers for first-
time stroke survivors within the critical one-year period
of home care after being discharged from the hospital.
Understanding the association between caregivers' QoL
and influencing factors could be beneficial for mediating
caregiver burden and improving caregiver QoL. The re-
sults from these investigations will help health providers
develop caregiver interventions for post-stroke patients
from the early stage, especially for first-time stroke
families.

We hypothesized that there is an association among
variables related to first-time stroke patients and care-
givers, family resources, and caregiver QoL, and this re-
lationship can be mediated by reported caregiver
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burden. Thus, to determine which patient or caregiver
factors directly affect caregiver QoL, which predictors
are simultaneously shared with caregiver burden and
QoL, and which factors affect caregiver QoL through
caregiver burden, the aim of this study was to explore
the predictors of caregiver QoL by testing this hypothet-
ical relationship and determining whether caregiver
burden was a mediator for the QoL of caregivers of first-
time stroke patients discharged from the hospital less
than a year previously.

Methods

This was a cross-sectional study. We recruited subjects
from lists of first-time stroke patients who had been dis-
charged within 1 year. These lists were provided by a
medical center, three regional hospitals, and a local
registration system in a public health center located in
northern Taiwan. We initially screened caregivers by
phone for the following inclusion criteria: age > 20 years
old and being the major family caregiver who provided
the most hours in taking care of stroke patients. Care-
givers could either be full- or part-time and were able to
communicate verbally. After ethical approval was ob-
tained from the Research Ethics Committee of Medical
Foundation Institutional Review Board (No. 95-0489B),
phone calls were made to individuals on the list to ex-
plain the purpose of the research, request participation,
and screen for potential caregivers. Oral agreement was
obtained before a home visit, and written informed con-
sent was obtained from all participants before data collec-
tion. Participants completed questionnaires by face-to-face
interview at caregivers’ homes. A total of 184 families
agreed to participate; however, only 126 primary caregivers
fit the selected criteria and completed questionnaires.

The independent variables were patient characteristics,
caregiver characteristics, and family resources. The char-
acteristics of stroke survivors consisted of demographic
data and health information, including age, gender,
marital and employment status, past medical history,
duration of hospitalization, use of tracheostomy tubes,
nasogastric (NG) tubes, Foley catheters, assistive devices
for walking, activities of daily living (ADL) (Bartel Index,
BI), and cognitive status (Short Portable Mental Status
Questionnaire, SPMSQ) at the time of data collection.
The BI is a widely used measure of ADL. The range of
scores is 0-100, with a lower score indicating a higher
dependent status of the subject [15]. Cognitive status
was measured by the Chinese version of the SPMSQ
[16], which has good reliability [17]. The total number of
correct answers was adjusted by the educational level of
subjects to produce the SPMSQ score (range 0-10).
Caregiver characteristics consisted of demographic data
and health information, including age, gender, education,
employment and marital status, living with other family



Tsai et al. BMC Neurology (2018) 18:50

members, and self-rated health status. Additionally, family
resources included monthly family income, the identity of
the person responsible for the majority of the patient’s
medical fees, the number of family members living together,
the number of family members helping with caregiving
tasks, and the presence of a hired non-family caregiver.

Another independent variable was the Caregiver Strain
Index (CSI) total score. CSI was selected to measure the
caregiver burden in five domains: employment, financial,
physical, social and time stress [18]. The index consists
of 13 items with yes (score =1) / no (score = 0) answers
for a total score range of 0-13, with a higher score indicat-
ing a higher caregiver burden. The internal consistency of
the CSI Chinese version was good [19], and the reliability
coefficient of Kuder-Richardson Formula 20 in this study
was 0.93. In our study, the total CSI score was treated as a
mediating variable between caregivers’ characteristics and
their QoL.

The dependent variable was the total score of the
Chinese version of the Caregiver Quality of Life Index
(CQLI), which was chosen to measure the caregiver QoL.
This index was developed by McMillan and Mahon [20],
with four items on a 0-to-100-mm visual analogue scale to
measure the emotional, social, financial, and physical
aspects of QoL. Several studies revealed that the CQLI
had good internal consistency [21-23]. In this study,
Cronbach's alpha was 0.75.

IBM SPSS Statistics version 23 was used for data ana-
lysis. Kolmogorov-Smirnov test results showed that the
variables were normally distributed (p > 0.05). Univariate
analyses (t-test, ANOVA and Pearson’s correlation) and
multiple-regression analyses were conducted to identify
predictors of caregiver QoL. We calculated power from
the primary outcome of the multiple-regression. With
our sample size of 126, power =0.99 was computed
under the effect size of 0.59, which meant our study
achieved a large effect size [24], and our sample size was
more than enough. All significance levels were set to 0.05
(2-tailed tests). To test whether caregiver burden had a me-
diating effect on caregiver QoL, a simple mediation model
(one mediator existed) in the PROCESS SPSS computa-
tional tool was used. PROCESS is a modeling tool for SPSS
and SAS that integrates many of the functions of statistical
tools for mediation and moderation analysis [25]. Here,
CQLI was treated as the outcome variable, and CSI was a
mediator variable, while the other predictors were used as
independent variables or covariates. Bootstrap analysis with
5,000 bootstrap samples was used to identify indirect ef-
fects. A 95% confidence interval (CI) was used to test the
indirect effects of independent variables on the dependent
variable via the mediator (caregiver burden, CSI). Medi-
ation was considered significant if the bootstrapped 95%
CI between the upper limit (BootULCI) and lower limit
(BootLLCI) did not contain zero [26].
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Results

Caregiver burden and quality of life

The median total CSI score was 6.5 (range: 0-13), and the
median total CQLI score was 260.0 (range: 110-400). The
lowest score was in the financial domain (median = 60.0;
range: 0-100); whereas the highest score was in the emo-
tional domain (median =70.0; range: 20-100). The sub-
scales in the physical (median = 70.0; range: 10-100) and
social domains (median = 70.0; range: 30-100) had similar
scores. Additionally, the higher the reported caregiver
burden (total CSI score), the lower the caregiver QoL (total
CQLI score) (r=-0.27, p = 0.002) (Table 1).

Patient characteristics and their association with caregiver
quality of life

Most of the patients were elderly (66.1+12.7 years;
range: 35-97 years), male (60.3%), married (80.2%), and
unemployed (61.1%). Most patients had no history of
surgery (92.1%) or rehabilitation (65.1%); did not use
assistive devices (61.1%), NG tubes (96%), or Foley
catheters (96%); and had not undergone a tracheostomy
(93.7%). The mean time since the stroke was 154.8 days
(SD = 88.8; range: 4-315 days); the mean duration of
hospitalization was 13.3 days (SD =13.7; range: 2-90);
the mean ADL was 81.2 (SD =31.8; range: 0-100); and
the mean cognitive status was 8.3 (SD = 3.1; range: 0-10).
Results of the univariate analyses showed that five patient
characteristics were significantly positively associated with
caregiver QoL (Table 1): caring for patients without
assistive devices (t=2.12, p =0.036), NG tubes (t=3.17,
p=0.002) or tracheostomy tube (t=2.70, p=0.008),
and caring for patients with lower dependent status
(ADL, r =0.30, p =0.001) and better cognitive function
(SPMSQ, r = 0.19, p = 0.037).

Caregiver characteristics and their association with
caregiver quality of life

Most of the caregivers were female (67.5%), high-school ed-
ucated (52.4%), married (82.5%), patient’s children (44.4%)
or spouse (42.1%), and were living with other family mem-
bers (83.3%); in addition, most of the caregivers rated their
health as fair (51.6%). The percentage of caregivers who
were unemployed and employed was similar (50.8 versus
49.0%, respectively). Additionally, the mean caregiver age
was 49.0 years (SD =13.2, range: 20-81 years). Results of
the univariate analyses revealed that caregivers with more
education reported higher total CQLI score (F =4.48,
p=0.015). The post hoc comparison revealed that
caregivers with high school and college or above edu-
cation had better QoL than those with elementary school
or below education. Caregivers with better self-rated health
reported better QoL in general (F=13.45, p <0.001). Fur-
ther comparison showed that subjects with good health re-
ported better QoL than those with fair or poor health, and
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Table 1 Univariate analysis of the relationships between significant variables and CQLI total score

Variables
Patient characteristics
Using devices
No
Yes
Nasogastric tube
No
Yes
Tracheostomy tube
No
Yes
ADL (Bl)
Cogpnitive status (SPMSQ)
Caregiver characteristics
csl
Education

< Elementary

High school
> College
Self-rated health
Poor
Fair
Good

Variables

Family resources

Monthly family income (5 NTD)

< 20,000
20,000-60,000
> 60,000

Major payer for medical fees

Self
Children
Spouse
Other
Hire non-family caregiver
No

Yes

n (%)

77 (61.1)
49 (38.9)

121 (96.0)
5 (4.0)

118 (93.7)
8 (6.3)

34 (27.0)

66 (52.4)
26 (206)

6 (4.8)
65 (51.6)
55 (3.7)

n (%)

13 (10.3)
55 (43.7)
58 (46.0)

46 (36.5)
66 (524)
10 (7.9)
4(32)

103 (81.7)
23 (183)

CQLI Mean (SD)

263.6 (54.7)
2427 (52.7)

2585 (524)
182.0 (62.2)

2588 (53.0)
206.3 (58.3)

2344 (53.1)

2589 (51.2)
2740 (58.3)

181.7 (39.7)
2439 (47.8)
277.1 (53.1)

CQLI Mean (SD)

209.2 (49.7)
2475 (51.8)
2734 (51.1)

2634 (50.8)
2576 (57.1)
2270 (44.7)
200.0 (34.6)

260.7 (514)
231.7 (63.2)

r/ ¢/ P

2.12°

3.17°

2.70°

0.30
0.19

-0.27

4.48°

Fo/ t

9.48°

2.34

p

0.036

0.002

0.008

0.001
0.037

0.002

0.015

<0.001

0.021

Comparison

No > Yes

No > Yes

No > Yes

High school and College
> Elementary

Good > Fair
Fair > Poor

Good > Poor

Comparison

60,000 >
20,000-60,000 >
20,000

Self-paid and Children > Spouse and Other

No > Yes

Note. CQLI Caregiver Quality of Life Index, ADL activities of daily living, BI Barthel Index, SPMSQ Short Portable Mental Status Questionnaire, CS/ Caregiver Strain

Index, SD standard division, NTD New Taiwan Dollar

2=t value; ®=F value

(:'$ 20,000 NTD =$ 666 USD, $ 60,000 NTD =$ 2,000 USD)

subjects with fair health had better QoL than subjects with
poor self-rated health status (Table 1). No significant
relationships were found between QoL and gender

(t=-1.195, p=0.235) or age (r=-0.16, p =0.074).

Family resources and their association with caregiver
quality of life
Family resources were characterized as monthly fam-
ily income over $ 60,000 NTD (New Taiwan Dollar)



Tsai et al. BMC Neurology (2018) 18:50

($ 2,000 USD) (46.0%), patients’ medical fees paid by
their children (52.4%), sharing caregiving tasks (81.0%),
and not hiring non-family caregivers (81.7%). Additionally,
the average number of cohabiting family members was 4.2
(SD =2.7, range: 0-22). Univariate analyses revealed that
caregivers with a higher monthly family income reported
higher total CQLI score (F=9.48, p< 0.001). The post
hoc comparison revealed that subjects with over $ 60,000
NTD ($ 2,000 USD) reported better CQLI than those
with a monthly income of $ 20,000-60,000 NTD; and
subjects with a monthly income of $ 20,000-60,000
NTD ($ 666-2,000 USD) reported better CQLI than an
income of less than $ 20, 000 NTD ($ 666 USD). Self-
paid caregivers, or if children paid for the medical ex-
penditure, had better CQLI than when the spouse and
others paid (F =2.74, p = 0.046). Families that did not hire
non-family caregivers reported better CQLI than those
who hired additional helpers (t = 2.34, p = 0.021) (Table 1).

Predictors of caregiver quality of life

Multiple-regression analysis revealed that caregivers with
poor or fair self-rated health, elementary school or below
education, monthly family income less than $ 20,000 NTD
($ 666 USD) or $ 20,000-60,000 NTD ($ 666-2,000 USD),
medical fees paid by spouse and higher caregiver burden
were significant predictors of lower caregiver QoL. These
factors explained 37.4% of the total variance in the regres-
sion model (Table 2).

Table 2 Summary of regression analyses for caregiver quality of life

Variables Caregiver quality of life (CQLI)
R’ change  Bcoefficient  p*
Intercept 314.50
Caregiver characteristic
Self-rated health_ poorb 0.092 -57.36 0.007
Self-rated_ fair® 0.088 -22.88 0.009
Education < elementary® 0.026 -21.46 0.028
Family resource
Monthly family income_ 0.046 -52.67 <0.001
<$ 20,000 NTD®
Monthly family income_ 0.053 -25.25 0.004
$ 20,000-60,000 NTD"*
Major payer of medical fees_  0.027 -34.06 0.023
spouse®
Caregiver burden
csl 0.043 -3.30 <0.001
R’ 0374

Note. CQLI Caregiver Quality of Life Index, NTD New Taiwan Dollar (*: $ 20,000
NTD =$ 666 USD, $ 20,000-60,000 NTD = $ 666-2,000 USD)

CSI = Caregiver Strain Index; *=p value for § coefficient

b = referent category: caregiver self-rated health_good

© =referent category: caregiver education > college

9 = referent category: monthly family income > $ 60,000 NTD ($ 2,000 USD)

€ = referent category: major payer of medical fees_self-paid
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The mediating effect of caregiver burden on caregiver
quality of life

Figure 1 shows the indirect and direct effects of the me-
diation model with caregiver burden as a mediator of
caregiver QoL. The results of mediating effects are
shown in Table 3. Of the indirect effects, the boot-
strapped 95% Cls of three variables (caregiver education
no higher than elementary, and poor or fair self-rated
health) do not contain zero; therefore, the results re-
vealed significant indirect effects on caregiver QoL
through caregiver burden as a mediator. The highest ab-
solute value of P coefficients arose from the variable of
poor self-rated health. The bootstrapped 95% Cls of the
three other variables (spouse as the major payer for
medical fees, monthly family income less than $ 20,000
NTD [$ 666 USD] or between $ 20,000 to 60,000 NTD
[$ 666-2,000 USD]) contained zero in the indirect
effects; therefore, these three variables exhibited no in-
direct mediating effect through caregiver burden as a
mediator. Of the direct effects, the two variables with
the highest absolute value of B coefficients were poor
self-rated health and family monthly income less than
$ 20,000 NTD ($ 666 USD), among six predictors of
poor caregiver QoL.

Discussion

The associated factors and predictors of caregiver quality
of life

This study revealed that most caregivers of first-time
stroke survivors discharged from the hospital less than a
year had moderate QoL. Caregiver characteristics in-
cluding caregiver burden, and family resources were sig-
nificant predictors of caregiver QoL among our three
dimensions of patient or caregiver characteristics and
family resources.

Patient characteristics

Our findings and previous research supported that
stroke survivors’ poor health status, impaired cognitive
function and ADL dependency play influential roles on
caregiver QoL [7, 11]. However, these patient character-
istics did not become a determining predictor of care-
giver QoL in our research. The reasons may be that on
average, the physical, cognitive and health status of our
stroke survivors was not very severe, or compared to
caregiver characteristics and family resources factors, pa-
tient characteristics might not be the most important
factor among most of the our stroke survivors at the
early stage of long-term care.

Caregiver characteristics

Consistent with other research, our study found that the
following factors could predict poor QoL: poor or fair
self-rated health and elementary school or below
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education [3, 6, 27]. In our study, poor caregiver self-
rated health status was the most influential predictor of
caregiver QoL, which was confirmed as a highly signifi-
cant contributor to caregiver strain in previous research
[5, 28]. Moreover, caregivers of first-time stroke survi-
vors reported that they suffered from back pain, poor
sleep quality, panic attacks, and feeling tired and frus-
trated [5, 29]. Consequently, both physical and mental
strains could significantly affect caregiver QoL. Regarding
caregivers’ educational issues, caregivers with higher edu-
cation reported a better understanding of stroke-related
disability and its consequences [28], provided more
effective medical care and rehabilitation, had better coping
strategies, and adapted better to their new roles as care-
givers [6, 29]. Thus, lower education level might signifi-
cantly result in lower caregiver QoL.

Family resources

Our study had similar results to another study [3] where
family income and the spouse paying were predictors of
caregiver QoL. Lower monthly family income had a

Table 3 Summary of mediation effects on caregiver quality of life

negative effect on caregiver QoL [3], especially when
considering that caregivers with a monthly family in-
come of $ 20,000 NTD ($ USD 666) or below were the
second strongest predictor in our study, behind only the
predictor of caregivers with poor self-related health.
Home caregivers of first-time stroke patients faced se-
vere financial crises. These caregivers worried about fi-
nancial strain and often quit their jobs to fulfil the role
of caregiver [30]. Thus, home caregivers with lower fam-
ily income would be a determining factor for lower care-
giver QoL. Additionally, most stroke patients were cared
for by aging spouses who had to endure the day-to-day
demands of playing multiple roles at the individual,
family and social levels [31]. These caregivers experienced
more financial strain and negative impacts on their well-
being than non-spouse caregivers [3]. These stressors
might significantly and negatively affect spouse caregivers’
QoL, especially when they were responsible for the
medical expenses.

Another interesting result was that compared to those
who did not hire a non-family caregiver, caregivers who

Variables Indirect effect Direct effect CSlas a
{3 coefficient (SE) 95% Cl for Bootstrap {3 coefficient (SE) 95% Cl for Bootstrap mediator
[Lower, Upper] [Lower, Upper]
Caregiver education < elementary -8.88 (4.26) [-2.52, —1963]b -21.46(9.65) [-40.56, —2.35]b Yes
Caregiver self-rated health_poor -1647 (9.12) [-39.74, -2.72° -57.36 (20.09) [-98.74, -15.97]° Yes
Caregiver self-rated health_fair -7.85(3.33) [-16.08, -2.66]° -22.88 (8.58) [-39.87, -5.89]° Yes
Major payer of medical fees_ spouse -0.87 (5.08) [-12.60, 8.12] -34.06 (14.73) [-63.24, -4.89]° No
Monthly family income < $ 20,000 NTD® 425 (5.79) [-5.70, 17.62] -52.67 (1443) [-81.25, —24,10Jb No
Monthly family income_$ 20,000-60,000 NTD®  4.54 (3.22) [-0.45, 12.54] -25.25 (8.53) [-42.14, -8.37]° No

Note. CS/ caregiver strain index, NTD New Taiwan Dollar (*: $ 20,000 NTD = $ 666 USD, $ 20,000-60,000 NTD = $ 666-2,000 USD)
B coefficient effect of variable on caregiver quality of life, SE standard error, CI confidence interval for mediation test
bsignificant for direct or indirect effect, if the interval between the upper limit and lower limit of a bootstrapped 95% Cl do not contain zero
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hired a non-family caregiver reported lower overall care-
giver QoL. The need for additional help from others indi-
cated that a caregiver might be overwhelmed by caregiving
tasks. In our samples, ADL score among patients with “no
hired non-family caregiver” (BI=91.2+21.6) was signifi-
cantly higher than among those in the “hired” group
(BI=36.5+31.7) (t=7.9, p< 0.001). Hiring an addi-
tional helper might reduce the strains of caregiving.
However, contradictory results were found in our study
and another study [32]. Another helper necessitates in-
creased communication between family members and
the additional cost could exacerbate the economic and
life strains on caregivers [32].

Mediating effects on caregiver quality of life

Caregiver burden as a predictor and mediator of caregiver
quality of life

Higher caregiver burden was an essential predictor of
poor caregiver QoL in our study and other studies [3, 33].
Furthermore, we hypothesized that caregivers’ burden and
their QoL might share similar predictors, and some pre-
dictors may affect caregiver QoL through caregiver bur-
den as a mediator. Our study indicated that a caregiver
with education no higher than elementary was a predictor
of both higher caregiver burden and lower caregiver QoL.
This factor of lower education level also indirectly affected
caregiver QoL through caregiver burden as a mediator.
Lower education might be associated with less ability to
understand the process of caring for a first-time stroke pa-
tient and decrease the adaptability of the roles as a care-
giver [29, 34]. Therefore, lower education may contribute
to higher caregiver burden as well as to a lower caregiver
QoL. Another mediating effect arose in the factor of care-
giver health status, which was similar to another study [3].
In our study, “poor” self-rated health was the most im-
portant predictor for both the poor caregiver QoL and
higher caregiver burden. This factor also affected caregiver
QoL through caregiver burden as a mediator indirectly.
Poor self-rated health was the strongest factor in the me-
diating model and might be associated with previous
findings in which caregivers, especially those who took
care of first-time stroke survivors, experienced more im-
pacts on their physical and mental strains due to their
new roles as caregivers [5, 29]. Therefore, these reasons
resulted in caregivers’ higher caregiving burden and poor
QoL [28, 35].

Direct predictors, but no mediating effect on caregiver
quality of life

Three predictors related to financial issues had a direct
and negative effect on overall caregiver QoL, but no in-
direct mediating effect existed. The result that family in-
come was not associated with caregiver burden (F = 1.20,
p=0.31) was similar to the findings of Tang et al. [5].

Page 7 of 9

However, Jeong et al. found that income was a predictor
of caregiver QoL and had a mediating effect via care-
giver burden [3]. It is possible that the patients recruited
in the Jeong et al. study were inpatients in Korea [3],
whereas our patients were first-time stroke patients
discharged from acute hospitals within 1 year who were
living in a rural area in Taiwan. Financial factors might
have had a more direct impact on overall caregiver QoL,
since the financial QoL subscale was the lowest score re-
ported by our caregivers. Moreover, National Health
Insurance in Taiwan merely covers patients’ medical fees
for hospitalization and outpatient visits. No comprehen-
sive long-term care policy and no coverage of health ex-
penditures were provided once patients were discharged
from hospital during the study period. In the near fu-
ture, a national compulsory long-term care insurance
(LTCI) program in Taiwan will be implemented; this
program plans to provide more financial solutions for
patients and families for the non-acute stage of illness.
Thus, the results from different research might be asso-
ciated with different caregiver characteristics, patient
characteristics, the staging of illness, and health subsidies
in different countries.

This study has several limitations. First, our results
cannot be generalized to the overall population of stroke
survivors, as most of our subjects lived in rural areas,
were moderately dependent, and had all been discharged
from hospital within a year. Second, this was a cross-
sectional study. It remains unknown whether caregivers
were able to adapt to caregiving. A follow-up prospective
or intervention study to identify changes in the QoL of
caregivers is strongly suggested. Third, this study did not
include some other significant factors associated with
caregiver QoL. Further research needs to explore vari-
ables such as social support to explore other potential
predictors for QoL of caregivers who were taking care of
first-time stroke patients at home.

Conclusions and implications

Our findings supported our hypothesis, and the finan-
cial factors, including lower monthly family income and
the spouse paying the patient’s medical fees, had direct
negative effects on caregiver QoL without mediation by
caregiver burden. Moreover, the caregivers’ poor self-
rated health and low educational background directly
contributed to the caregivers’ poor QoL and their
higher caregiver burden, and these predictors affect
caregiver QoL indirectly with caregiver burden as a me-
diator as well. Therefore, interventions aimed at man-
aging financial issues and alleviating caregiver burden
by enhancing caregiver health and decreasing their gaps
in stroke-related knowledge and caregiving skill may be
effective in promoting caregiver QoL.
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To improve caregiver QoL, family caregiver issues
should be incorporated into healthcare system designs
and policy implementations [36]. The Taiwanese govern-
ment has promoted long-term care (LTC) policies in
three stages since 2008. The first two stages focus on
providing patients a home-care service system and com-
munity health care. However, the financial relief for
caregivers is still limited [37]. In the near future, the
third stage of LTC policies, a National compulsory long-
term care insurance (LTCI) program, will include an as-
sessment of caregiver strain index (CSI) and provide
more medical care services and cash pay out to care-
givers. LTCI will remit more caregivers’ financial burden
than the first two stages. According to our research and
experiences from other countries, we make several sug-
gestions below for policy makers and health providers to
promote the QoL of post-stroke family caregivers.

First, regarding caregivers’ financial issues, the following
policies may be taken into consideration: (1) Cash benefits,
medical benefits or life subsidy; in Germany and the
Netherlands, the family receives cash benefits or medical
benefits from their LTCI [38]. These cash benefits and con-
tributions to their mandatory pension funds may directly
improve caregivers’ financial QoL and encourage caregivers
to take care of their family [39]. Additionally, health care in-
surance provides a subsidy for caregivers on leave or un-
employed in Germany [40]. This approach could especially
benefit primary caregivers or the major-payer for patients’
medical fees. (2) Expansion of institutionalization: Naomi et
al. suggests that institutional care for a patient with a high
degree of dependence could cost less than home care for
families’ long-term care expansion in a remote area in Japan
[41]. This type of care may help stroke patients with high
dependency or those living in rural areas when providing
subsidy to their institutions and support facilities are
needed. (3) Coordinating multiple coverage between health
and social policies: the Japanese LTCI scheme covers com-
prehensive health care and welfare services to relieve the fi-
nancial burden on family caregivers [39]. LTCI and service
delivery in South Korea provides multiple help, such as in-
home benefits, facility benefits, family-care cash benefits
and hospitalizations attending cash benefits [42]. These
multiple financial supports may apply to post-stroke
families and include discharge care plans and social and
health policies systems as a whole, especially customized
for lower-income families to provide appropriate help.

Second, regarding caregivers’ education level and
health issues, we recommend providing those caregivers
with easy-to-follow care instructions, tailored consult-
ation, and free nursing-care training courses through
discharge care plans, workshops or support groups.
Additionally, health providers should consider not only
patients’ conditions but also caregivers’ health status
when providing community health services.
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