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Abstract 

Background: Caregivers have faced unprecedented circumstances throughout the COVID‑19 pandemic, but previ‑
ous research only minimally addresses the caregivers’ burden. Therefore, this study aimed to investigate the relation‑
ship between caregiver burden, psychological stress, satisfaction with support, and fear of COVID‑19 in caregivers of 
patients with stroke during the pandemic.

Methods: A cross‑sectional survey study with total of 171 caregivers of patients with stroke in a community hospital 
in Taiwan. All participants completed the Zarit Burden Interview, Depression, Anxiety, Stress Scale (DASS‑21), satisfac‑
tion of support survey, and Fear of COVID‑19 Scale. Pearson correlations were used to examine the bivariate correla‑
tions between study variables. Then, with the control of demographic confounders, a multiple linear regression model 
was applied with significant variables to construct and explain caregiver burden.

Results: The proposed model significantly explained the caregiver burden of caregivers of patients with stroke. 
Specifically, the caregiver burden was negatively correlated with satisfaction with family support, but positively with 
psychological distress and the fear of COVID‑19.

Conclusions: Caregivers of patients with stroke will suffer a greater burden if they have lower satisfaction with family 
support, experienced higher psychological distress, and perceived more fear of the COVID‑19 pandemic. Health pro‑
fessionals must address these concerns, support caregivers, and enhance available resources.
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Introduction
The pandemic of coronavirus disease 2019 (COVID-19) 
has significantly impacted individuals and society as a 
whole [1–8]. Not only has the pandemic caused excess 
mortality [9] but also, governments across the world 
adopted a series of restrictive measures, such as face 
mask wearing, social distancing, and mobility restric-
tions, to contain the pandemic [10, 11]. Furthermore, 
the pandemic itself and related regulatory measures 
and adaptive behaviors to COVID-19 have substantially 
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impacted the physical and mental health of the popula-
tion across different backgrounds [12, 13]. In addition, 
despite some innovations in virtual care, the pandemic 
significantly limited access to and utilization of health 
and care services [14] and worsened the social inequali-
ties in long-term care support [15].

Caregivers may be among the most vulnerable to the 
negative effects of the pandemic [16]. It is reported that 
under the challenges of the pandemic, both paid and 
informal caregivers (such as family members, relatives, 
and neighbors) including those who took care of people 
with dementia, with stroke, and with a variety of chronic/
disabling conditions experienced lower quality of life and 
higher rates of negative health outcomes, such as depres-
sion, psychological stress, and anxiety [16–19]. In par-
ticular, informal caregivers who play a significant role in 
long-term caregiving and may not receive adequate for-
mal support, appeared even more vulnerable during the 
period [20–22]. Excess workloads, constrained access 
to formal health and care services, and decreased social 
connectedness have led to a higher intensity and burden 
of caregiving in the time of COVID-19 [23–26].

Research has identified possible causes and risk factors 
for higher caregiver burdens during the COVID-19 pan-
demic, highlighting two main groups of variables. Car-
egiver burden can be defined as "the strain experienced 
by a person who cares for a chronically ill, disabled, or 
older family member" [27]. One line of literature for 
identifying increasing caregiver burden during the pan-
demic focused on the characteristics of care recipients. It 
is observed that deterioration of chronic medical condi-
tions and decline in cognition and physical functions of 
care recipients during the pandemic have increased the 
burdens of caregiving [28–30]. Another line of study 
examined the availability of formal care resources and 
accessibility of care services. Some research revealed 
that the difficulty of utilizing formal care services before 
the pandemic negatively impacts caregiver burdens [31, 
32]. While patients with stroke require access to reha-
bilitation and long-term care services, the restrictions of 
formal care support during the pandemic have not only 
negatively impacted the care recipients but also deterio-
rated the caregiving conditions among those who provide 
care [31, 33].

Stroke is one of major causes of disability, which leads 
to life-long impacts on both patients with stroke and 
their caregivers. Continuous caregiving for patients with 
stroke is a complex and multidimensional activity which 
involves handing physical, cognition, and communication 
impairments. This usually cumulates in negative health 
and social-related effects for caregivers of patients with 
stroke [34]. Factors related to the psychosocial stress of 
caregivers and the caring contexts for understanding 

caregiver burdens during the pandemic have been doc-
umented. However, little is known about how the pan-
demic has impacted on caregivers of stroke survivors. 
In addition, it remains unclear how satisfaction with 
support and fear of COVID-19 associate with caregiver 
burden when psychological distress and relevant demo-
graphics are controlled. Understanding the role of these 
factors in caregiver burden is significant during the pan-
demic as individuals experienced substantial psychologi-
cal stress and fear related to the outbreak [35–37]. This 
study seeks to fill this knowledge gap by exploring how 
satisfaction with informal (family and friends) support, 
psychological stress, and fear of COVID-19 are asso-
ciated with caregiver burdens among those who pro-
vide care to patients with stroke during the coronavirus 
pandemic.

Methods
Participants and procedure
This study uses a cross-sectional study design. The study 
participants were enrolled from E-Da Hospital, a medi-
cal center with approximately 1000 stroke admissions 
per year. All patients with stroke, including ischemic, 
hemorrhagic, and transient ischemic attack, received 
regular follow-up in the inpatient or outpatient depart-
ment. Each patient’s history was taken, and each received 
a neurological examination, brain image study, and stroke 
risk factors evaluation. For inclusion, caregivers over 
age 18 who cared for patients with stroke for more than 
4 hours per day were enrolled. We used 4 hours per day 
as an inclusion criterion because caregivers who care 
for a patient with stroke more than 4 hours a day have 
significantly higher levels of stress than those who care 
less than 4 hours per day [38]. The caregivers needed to 
accompany the patients with stroke during acute-phase 
and regular outpatient follow-ups.

The exclusion criteria included (i) the caregiver cannot 
understand the questionnaire, (ii) the caregiver was con-
firmed to have dementia, other cognitive impairment, or 
severe hearing loss. Specifically, higher cortical and ves-
tibulocochlear nerve examination were conducted for all 
patients with stroke after they agreed to participate in the 
study. For those with abnormal higher cortical functions, 
Mini-Mental State Examination and Clinical Dementia 
Rating were used to evaluate their cognitive functions. 
Regarding hearing function, vestibulocochlear nerve 
examination, including finger rubbing test, Weber and 
Rinne test were used.

The research assistants gave the caregivers verbal 
instructions and helped them complete the questionnaire 
during inpatient or outpatient follow-ups. Moreover, this 
study was approved by the institutional review board 
(IRB) of E-Da Hospital (Ref No. EMRP-110-079) and 
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all the participants have signed a written informed con-
sent before participation. Finally, there were 5 caregivers 
who did not answer the questionnaire. There were three 
other caregivers excluded because they could not speak 
Chinese.

Measures
Caregiver burden
Caregiver burden was assessed with the 12-item Zarit 
Burden Interview (ZBI) developed by Ballesteros 
et  al. [39] using a 5-point Likert scale (0=not at all; 
4=extremely). A higher score in the 12-item ZBI indi-
cates a higher level of caregiver burden. The Chinese 
12-item ZBI has been validated and found to be equiva-
lent to the original 22-item ZBI while outperforming the 
other short versions of ZBI [40, 41]. The current study 
averaged the 12 ZBI items to present the caregiver bur-
den score. Cronbach’s α of the ZBI in the present sample 
was 0.97.

Satisfaction with support
Satisfaction with support was assessed from two sources: 
family and friends. Two items were used: "Are you satis-
fied with the support provided by your family in the past 
week?" and "Are you satisfied with the support provided 
by your friend in the past week?" Both items were rated 
on a 5-point Likert scale (1=strongly dissatisfied; 5= 
strongly satisfied), and a higher score indicates a higher 
level of satisfaction with support. The two items were 
retrieved from a previous study assessing satisfaction 
with support among general population in Taiwan [42]. 
Li et  al. [42] originally designed three items to assess 
satisfaction with support (family members, friends, and 
colleagues/classmates). However, because patients with 
stroke are unlikely to have much interaction with their 
colleagues/classmates, we only adopted the two items 
on family members and friends. Moreover, Li et al. [42] 
showed that the three satisfaction with support items 
had good psychometric properties (Cronbach’s α = 0.81). 
Nevertheless, given that the two items indicate different 
types of satisfaction with support for the present sample, 
the two item scores were separately used.

Psychological distress
Psychological distress was assessed using the 21-item 
Depression, Anxiety, Stress Scale (DASS-21) developed 
by Lovibond and Lovibond [43]. The DASS-21 assessed 
psychological distress using a 4-point Likert scale (0=did 
not apply to me at all; 3=applied to me very much or 
most of the time). A higher score in the DASS-21 indi-
cates a higher level of psychological distress. The Chinese 
DASS-21 has been validated and showed satisfactory 
psychometric properties [44]. The present study averaged 

the 21 DASS-21 items to present the psychological dis-
tress score. Cronbach’s α of the DASS-21 in the present 
sample was 0.85.

Fear of COVID‑19
The 7-item Fear of COVID-19 Scale (FCV-19S) devel-
oped by Ahorsu et  al. [45] was used to assess fear of 
COVID-19 using a 5-point Likert scale (1=strongly 
disagree; 5=strongly agree). A higher score in the FCV-
19S indicates a higher level of fear of COVID-19. The 
Chinese FCV-19S has been validated and showed satis-
factory psychometric properties [46–48]. The present 
study summed the 7 FCV-19S items to present the fear 
of COVID-19 score. Cronbach’s α of the FCV-19S in the 
present sample was 0.84.

Demographics and covariates
Participants’ characteristics, such as age, sex, marital 
status, and educational years, were assessed using self-
reports. Covariates of daily caregiving hours, whether as 
an informal caregiver or receiving caregiving assistance, 
were assessed using self-reports. Examples of the car-
egiving assistance in Taiwan included feeding, dressing, 
bathing, transferring patients from bed to wheelchair, 
moving patients from home to another place, and assist-
ing patients when they are in daycare institute or receiv-
ing medical service [reference?].

Data analysis
Descriptive statistics were used to examine the demo-
graphics and personal characteristics of the partici-
pants. Pearson correlations were then used to examine 
the bivariate correlations between the studied variables, 
including caregiver burden, satisfaction with family sup-
port, satisfaction with friend support, psychological dis-
tress, fear of COVID-19, daily caregiving hours, being 
an informal caregiver or not, and receiving assistance for 
caregiving. Finally, a multiple linear regression model was 
constructed to understand how satisfaction with support 
(including support from family and friends), psycho-
logical distress, and fear of COVID-19 explain caregiver 
burden. In the multiple linear regression model, age, 
sex (reference group: females), marital status (reference 
group: married), number of years of education, daily car-
egiving hour, informal caregiver or not (reference group: 
no), and receiving caregiving assistance (reference group: 
no) were controlled. All the statistical analyses were done 
using the IBM Corp. SPSS 20.0 (Armonk, NY).

Results
A total of 171 caregivers were recruited for this study 
(Table 1). Most of the caregivers were informal caregivers 
(n=153; 89.5%) and females (n=113; 66.1%). The mean 
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age of the participants was 53.73 (SD=11.77) years; their 
mean number of years of education was 10.98 (SD=4.11); 
and their mean caregiving hours per day was 17.80 
(SD=8.82). Nearly 80% of the participants were cur-
rently married (n=136; 79.5%), and slighting over one-
third of the participants did not have any assistance for 
their caregiving (n=61; 35.7%). On average, their score 
was 4.52 (SD=8.97) for caregiver burden; 4.39 (SD=0.80) 
for satisfaction with family support; 4.06 (SD=0.95) for 

satisfaction with friend support; 2.55 (SD=4.13) for 
psychological distress; and 8.44 (SD=3.50) for fear of 
COVID-19.

Table  2 demonstrates the bivariate correlations 
between the studied variables. More specifically, car-
egiver burden was negatively associated with satisfaction 
with family support (r=-0.19; p=0.02) and satisfaction 
with friend support (r=-0.18; p=0.03); and positively 
associated with psychological distress (r=0.30; p<0.001) 
and fear of COVID-19 (r=0.20; p=0.01).

The multiple linear regression model (Table  3) with 
the adjustments of confounders (i.e., age, sex, marital 
status, number of years of education, daily caregiving 
hours, informal caregiver or not, having caregiving assis-
tance or not) showed that the entire model is significant 
(F-value=3.23; p=0.001;  R2=0.24; adjusted  R2=0.16). 
Moreover, caregiver burden was negatively associated 
with satisfaction with family support (standardized coef-
ficient=-0.24; p=0.03) but not satisfaction with friend 
support (standardized coefficient=0.06; p=0.62). Car-
egiver burden was positively associated with psycho-
logical distress (standardized coefficient=0.20; p=0.047) 
and fear of COVID-19 (standardized coefficient=0.23; 
p=0.01).

Discussion
In this study, we found that during the COVID-19 pan-
demic, the caregiver burdens of caregivers who provided 
care to patients with stroke were relatively minor, com-
pared to other previous studies on patients with stroke 
conducted before the pandemic (ZBI mean score stand-
ardized using 0-4 scale in the present study = 0.38; ZBI 
mean score standardized using 0-4 scale = 1.22 [49]; ZBI 
mean score standardized using 0-4 scale = 1.35 [50]; ZBI 
mean score standardized using 0-4 scale = 2.28 [51]). 
The fear of COVID-19 was relatively low in the present 
sample, and the low levels of caregiver burden and fear of 
COVID-19 could be due to the relatively mild COVID-19 

Table 1 Caregiver Characteristics (N=171)

Mean ± SD n (%)

Age, yr 53.73 ±11.77

Sex

 Male 58 (33.9)

 Female 113 (66.1)

 Years of education 10.98 ± 4.11

 Daily hours of care 17.80 ± 8.82

Marital status

 Married 136 (79.5)

 Other 32 (18.7)

 Missing 3 (1.8)

Assistance of caregiving

 No 61 (35.7)

 Yes 110 (64.3)

Relationship with the patient

 Children 64 (37.4)

 Spouse 65 (38.0)

 Paid caregiver 15 (8.8)

 Other 24 (14.0)

 Missing 3 (1.8)

 Caregiver burden 4.52 ± 8.97

 Satisfaction with family support 4.39 ± 0.80

 Satisfaction with friend support 4.06 ± 0.95

 Psychological distress 2.55 ± 4.13

 Fear of COVID‑19 8.44 ± 3.50

Table 2 Correlation matrix using Pearson correlations for studied variables

Assistance Assistance with caregiving, Family satisfaction Satisfaction with family support, Friend satisfaction Satisfaction with friend support

r (p-value)

1. 2. 3. 4. 5. 6. 7.

1. Daily caregiving hour ‑‑

2. Informal caregiver 0.41 (<0.001) ‑‑

3. Assistance ‑0.21 (0.01) ‑0.24 (0.002) ‑‑

4. Family satisfaction ‑0.09 (0.27) ‑0.02 (0.78) ‑0.07 (0.39) ‑‑

5. Friend satisfaction ‑0.23 (0.006) ‑0.14 (0.08) ‑0.12 (0.14) 0.67 (<0.001) ‑‑

6. Psychological distress 0.04 (0.63) ‑0.03 (0.67) ‑0.03 (0.73) ‑0.270 (<0.001) ‑0.31 (<0.001) ‑‑

7. Fear of COVID‑19 0.14 (0.11) ‑0.06 (0.49) 0.08 (0.29) ‑0.02 (0.80) 0.03 (0.73) 0.26 (0.001) ‑‑

8. Caregiver burden 0.16 (0.054) 0.12 (0.12) 0.01 (0.91) ‑0.19 (0.02) ‑0.18 (0.03) 0.30 (<0.001) 0.20 (0.01)
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outbreak in Taiwan [48, 52, 53]. Moreover, family sup-
port seemed to relieve the burdens of providing care to 
patients with stroke. In contrast, psychological stress and 
fear of the pandemic could be positively associated with 
higher caregiver burdens.

Previous research has identified that caregivers who 
experience negative psychological symptoms, such as 
depression and anxiety, tend to have higher caregiver 
burdens [54–56]. This study obtained consistent results 
on the positive correlations between caregivers’ psycho-
logical stress and their caregiving-related burdens and 
applied this finding to the conditions during the pan-
demic. Also, this study covered a specific factor related 
to caregivers’ emotions during the pandemic. It demon-
strated that increased fear of COVID-19 may correlate 
positively with higher caregiver burdens among those 
who provide care to patients with stroke.

The identification of the relationship between the fear 
of COVID-19 and caregiver burdens is substantial in two 
aspects. First, although the fear of COVID-19 is related to 
psychological stress, their relationships are highly hetero-
geneous [57]. Specifically, fear is usually considered as a 
trigger for people to develop coping strategies (e.g., fight 
or flight) to respond to the unknown situations. When 
people cannot control their fear, they are likely to develop 
different types of psychological distress, including car-
egiver burden. Second, psychological distress assessed 
in the present study was not specifically focused on 
COVID-19. Therefore, it could be “COVID-19” contrib-
uting to a large proportion of variance in caregiver bur-
den. Subsequently, fear of COVID-19 could be a stronger 
factor than the psychological distress to explain caregiver 
burden in the present study. However, it is noted that 
the fear of COVID-19 could be highly associated with a 

wide range of psychological problems [58]. Thus, further 
investigations are encouraged to examine whether the 
fear of COVID-19 could be an independent explanatory 
factor or acts through the proxy of mental health-related 
variables.

This study explored the role of informal support in car-
egiver burdens during the pandemic and found an inter-
esting contrast between family support and wider social 
support, such as that from friends and neighbors. In Tai-
wan as well as in other East Asian contexts, influenced 
by prevailing Confucian cultural values that emphasizes 
family’s caring obligations and limited public care ser-
vices development, caregiving for disabled people largely 
relies on kinship networks, including spouses, children, 
and relatives [59]. The results demonstrated that satisfac-
tion with family support might relieve caregiver burden 
during the pandemic, whereas caregivers’ perceived sat-
isfaction with friend support did not have similar effects. 
These differences between family and wider social sup-
port on caregiver burdens illuminate the mechanisms 
of burden relieving effects. Furthermore, some research 
revealed that perceived social support has a stronger pre-
dictive effect on caregiver burden than received social 
support [60]. In the case of the pandemic, it is unclear 
whether higher caregiver burdens were caused by insuf-
ficient and/or inadequate care support when informal 
support failed to compensate for the limited availability 
of formal services or resulted from psychosocial expec-
tations about informal support when caregivers were in 
need.

The research findings also bring an implication for 
health care professionals. As mentioned above, informal 
caregivers, especially family members, play the dominant 
role in caregiving for patients with stroke in Taiwan [59], 

Table 3 Linear regression models explaining caregiver burden

R2=0.24; Adj.  R2=0.16; entire model p-value=0.001

Unstand. Coeff Unstandardized coefficient, SE Standard error, Stand. Coeff Standardized coefficient
* p < 0.05

Dependent variable Unstand. Coeff. (SE) Stand. Coeff. P-value

Age (year) 0.04 (0.10) 0.05 0.68

Sex (Ref: female) ‑0.20 (1.91) ‑0.01 0.92

Marital status (Ref: married) ‑0.16 (2.27) ‑0.01 0.94

Educational year 0.40 (0.25) 0.17 0.12

Daily caregiving hours 0.13 (0.11) 0.12 0.24

Informal caregiver (Ref: no) 4.52 (3.01) 0.14 0.14

Assistance of caregiving (Ref: no) 1.44 (1.76) 0.07 0.42

Satisfaction of family support ‑2.92 (1.35) ‑0.24 0.03*

Satisfaction of friend support 0.54 (1.11) 0.06 0.62

Psychological distress 0.47 (0.23) 0.20 0.047*

Fear of COVID‑19 0.67 (0.26) 0.23 0.01*
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whereas health care professionals provide relatively lim-
ited long-term care services. This somewhat explains why 
our findings indicated that over half of the caregiver for 
patients with stroke were a family member of the patient 
(either spouse or children). Health care providers focus 
more on acute medical management and rehabilitation 
programs at acute care settings. By Contrast, support for 
caregivers, such as caregiving training and home-based 
services, is significantly limited.

The research findings may suggest that through car-
egiver support program development healthcare provid-
ers can help relieve the caregiver burden on caregivers by 
reducing their psychological distress and fear of COVID-
19. Healthcare providers may also consider mobilize fam-
ily support for these caregivers to reduce their caregiver 
burden.

The present study has some limitations. First, this study 
was a cross-sectional research design, and therefore clari-
fying the causal relationship between caregiver burden 
and psychosocial characteristics of caregivers requires 
further longitudinal study designs. In addition, the cross-
sectional analysis of caregiver burdens and associated 
factors limited its potential to evaluate the change in car-
egiver burdens and risk factors for higher caregiver bur-
dens before and during the pandemic. A third limitation 
relates to the generalization of this study. The adoption of 
convenience sampling limits the representativeness of the 
present sample and the potential to generalize the results. 
In particular, this research was conducted in Taiwan, 
where kinship networks play a significant role in caregiv-
ing support. This characteristic may limit the generaliza-
tion of the research findings, while the role of caregiving 
support varies across countries. Fourth, we did not assess 
the condition of the patients with stroke (e.g. the limi-
tation of their daily activities; their dependency level of 
activities of daily living). Such condition may impact on 
the caregiver burden and serve a confounder to the pre-
sent study’s findings. Lastly, length of caregivers’ expe-
rience to care people with chronic illness is usually an 
important factor explaining caregiver burden. However, 
we did not assess such information and the present find-
ings may be confounded by the length of caregivers’ 
experience in caring.

Conclusion
In conclusion, caregiver burden is an issue requiring 
attention during the COVID-19 pandemic. The physical 
and mental health of care recipients and caregivers has 
deteriorated due to restrictive measures, and the limited 
availability and accessibility of formal health and care 
support have negatively impacted those in need. Lower 
satisfaction with family support, higher levels of psy-
chological distress, and greater fear of COVID-19 were 

associated with increased caregiver burdens among car-
egivers of patients with stroke. This finding suggests that 
during a period of decreased social connectedness and 
limited traditional formal care services, we need to mobi-
lize and provide sufficient support to those who provide 
unpaid long-term care to their family.
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