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Introduction

Disability affects 75% of stroke survivors. Long-term 
care and support from family caregivers are needed due to 
the long disease course and slow recovery (1). However, 
long-term care of stroke patients can quickly increase the 
burden of family caregivers, leading to increased negative 
emotions and decreased quality of life (2,3). In turn, the 
family members’ stress will directly affect their attitudes 
towards the patient and the quality of care (4). Poststroke 
depression, poststroke anxiety and post-traumatic stress 
disorder, which are common among stroke survivors and 

take a heavy toll on stroke survivors. The clinical and 
research of stroke rehabilitation mainly focuses on motor 
disorders, speech and language deficits, and cognitive 
dysfunction, while psychological stress is largely ignored.
The high-stress levels of the patient’s family members not 
only reduce their quality of life but also directly affects the 
patient’s emotions, which affects the patient’s compliance 
with rehabilitation and treatment and even causes or 
aggravates the patient’s depression (5). 

Previous studies (2,3) mostly focused on care-stress in stroke 
care-givers, while few studies focused on the stress caused by the 
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patient’s family members in the process of caring for the patient, 
In the current study, we surveyed the stress and its sources in the 
family members (and the caregivers) of disabled stroke patients, 
with an attempt to further improve the family support and the 
rehabilitation effect of  disabled stroke patients.

We present the following article in accordance with 
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1369). 

Methods

Subjects

Family members of disabled stroke patients in a tertiary 
geriatric hospital in Haikou, the capital city of Hainan 
Province, from November 2018 to January 2019, were 
enrolled in this survey by using convenience sampling. 
The inclusion criteria included: (I) aged ≥18 years; (II) 
signer of the informed consent forms during patient’s 
hospitalization and primary caregiver during the hospital 
stay and home-based care; (III) with clear consciousness 
as well as complete cognitive and behavioral abilities, and 
being able to comprehend the text of the questionnaire; 
(IV) the patients he/she cared for were stroke patients who 
were dependent [with a Barthel Index (BI) of Activities 
of Daily Living (ADL) score of <100 points]; and (V) the 
caregiver was in excellent mental state and were willing 
to cooperate with the questionnaire survey by signing an 
informed consent form. The exclusion criteria included: (I) 
with poor mental state, unable to communicate effectively, 
and unable to comprehend the text of the questionnaire; (II) 
the patient he/she cared for were dependent (on the BI); 
after the informed consent was obtained from the heads of 
each neurology department, the eligible family members 
are invited to join the study. The investigators explained 
the study background and objectives of the subjects, and 
informed consent was obtained from all the respondents. 
This study was approved by the medical Ethics Committee 
of Hainan Cadres Sanatorium (Hainan Geriatric Hospital). 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013).

Research tools

General information forms
The self-designed questionnaire on the general information 
included two forms: general information of the family 

members and general information of the stroke patient.
The genera l  in format ion  form for  the  fami ly 

members included age, gender, current residence, 
education background, religious beliefs, marital status, 
occupation, relationship with the patient, the experience 
of hospitalization, degree of participation in the patient’s 
in-hospital care, the proportion of payment for patient’s 
hospitalization fees, and degree of participation in the 
patient’s treatment decision-making during the hospital stay.

The contents of the patient’s general information 
form included age, educational background, number of 
hospitalizations, the proportion of the medical costs covered 
by the medical insurance system, and the duration of the 
disability.

BI
Developed by Mshoney and Barthel in 1965, the BI is a 
measure of independence in ADL for patients in American 
rehabilitation centers (6). It is also the most used scale for 
assessing the ADL of patients in China and has shown 
excellent reliability and efficiency in stroke patients (7). BI 
consists of 10 items assessing the ability to achieve activities 
without assistance. It evaluates the ability of feeding, moving 
from wheelchair to bed and returning, doing personal 
toilet, getting on and off the toilet, bathing self, walking on 
a level surface, ascending and descending stairs, dressing, 
controlling bowels, and controlling the bladder. Scoring 
ranges from 0 (completely dependent) to 100 (completely 
independent) with intervals of 5 points. The BI scores are 
classified into 4 groups: 0–40 is a complete dependency,  
45–60 is a moderate dependency, 65–95 is a mild 
dependency, and 100 is no dependency. Two trained 
professionals used BI to evaluate the ADL of the patients 
while conducting a questionnaire-based survey on the 
family members. The patients’ self-care abilities were 
graded according to the BI scores.

Family member’s self-perceived stress evaluation form
This form was used to assess the stress arising from patient 
care and cost payment. The respondents were asked 
to select a stress option on the form according to their 
conditions.

(I) Care stress: according to the stress experienced 
during patient care. There were four options: “no 
stress,” “stress does exist but has not affected my 
work and life” “the heavy stress has affected my work 
and life,” and “the stress is extremely heavy, and 
my work and life have been seriously affected, and 
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sometimes I cannot work or live in a normal way.”
(II) Financial pressure: according to the stress 

experienced by the family members when paying 
medical costs, there were four options: “There is 
no financial pressure,” “I feel the financial pressure 
somehow,” “The financial pressure is quite large 
but is still manageable,” and “We are under 
extremely heavy pressure, and we are unable to pay 
the medical bills.”

Data collection

After obtaining the approval from the hospital ethics 
committee of our center and with the support of the 
department heads, we identified the subjects and invited 
them to fill the questionnaire forms when the patients 
were receiving infusion treatment. Two uniformly trained 
investigators collected the data. They explained the 
questionnaire content and survey purpose to the family 
members to obtain their cooperation. The family members 
were told that all the questions were not supposed to 
have right or wrong answers, and the respondents were 
anonymous. They were also assured that the filling of the 
questionnaire would not affect the management of the 
patient. A total of 260 questionnaire forms were distributed 
after obtaining informed consent from the family members. 
Eighteen family members withdrew from the survey for 
other reasons, and finally, 242 valid forms (93.08%) were 
recovered.

Statistical analysis

Data were double-entered by two different researchers 
into Microsoft Office Excel 2007 spreadsheets and then 
analyzed by using the SPSS 19.0 software package. Count 
data are expressed by frequencies and proportions and 
measurement data by X s± . According to the general 
information of patients and their family members, 
Spearman correlation analysis was conducted on the caring 
stress and financial pressure of the caregivers to identify 
the sources of care stress. According to the general 
information, patient’s ADL, caregiver’s participation 
in treatment decision-making, univariate analysis was 
performed on the degree of care stress perceived by the 
caregiver to find out the possible causes of the stress. Then 
a multivariate Logistic regression analysis was performed 
on the possible sources to identify the sources of care 
stress and their impacts finally.

Results

The general information of caregivers and patients

A total of 242 pairs of patients and their immediate 
relatives (i.e., the caregivers) were surveyed in this 
study. The general information of the caregivers was as 
follows: aged (47.89±13.139) years; 128 males (52.9%) 
and 114 females (47.1%); 80 (33.1%) resided in cities, 82 
(33.9%) in towns, 80 (33.1%) in rural areas; the education 
background included primary school or lower in 31 cases 
(12.8%), middle school in 77 cases (31.8%) , high school/
polytechnic school in 77 cases (31.8%), college or above in 
57 cases (23.5%); 220 cases (90.9%) had religious beliefs 
and 22 cases (9.1%) had no religious beliefs; the marital 
status included unmarried in 11 cases (4.5%), married with 
children in 223 cases (92.1%), married without children 
in 6 cases (2.5%), and divorced in 2 cases (0.8%); 39 cases 
(16.1%) were medical staff, media workers, or education 
workers and 203 persons (83.9%) had other occupations; 
their relationships with the patients were spouses in 60 
persons (24.8%), children in 170 persons (70.2%), parents in 4 
persons (1.7%), and siblings in 8 cases (3.3%); 104 respondents 
(43.0%) had hospitalization experience; during the patients’ 
hospitalization, 72 respondents (29.8%) cared for the patients 
alone for 24 hours, and 161 (66.5%) had rotating family 
members to co-care the patients; during the home-based care, 
67 family members (27.7%) were the primary caregivers for 
the patients and 169 (69.8%) offered care with other family 
members; 81 respondents (33.5%) paid for the hospitalization 
costs of patients independently, 149 respondents (61.6%) 
shared the payment with other family members, and 12 
respondents (5.0%) did not need to worry about the payment.

The general information of the patients was as follows: 
aged (69.60±10.812) years old; the education background 
was primary school or lower in 94 cases (38.8%), middle 
school in 67 cases (27.7%), and high school or higher 
in 81 cases (33.5%); the proportion of reimbursable 
hospitalization expenditure was 100% in 3 cases (1.2%), 
80–99% higher in 132 cases (54.5%), 60–79% in 64 cases 
(26.4%), 1–60% in 37 cases (15.3%), and 0% in 6 cases 
(2.5%). Also, 56 patients (23.1%) were hospitalized due 
to stroke for the first time, 60 patients (24.8%) were 
readmitted for the first time, and 126 patients (52.1%) 
had been readmitted for 2 or more times; the dependency 
had lasted for less than 3 months in 121 patients (50.0%),  
3–12 months in 74 patients (30.5%), and more than 1 year 
in 47 patients (19.4%); according to BI, 160 patients (66.1%) 
were mildly dependent, 40 (16.5%) were and moderately 
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dependent, and 42 (17.4%) were severely dependent. 
The ADL scores were (86.66±9.611) in mildly dependent 
patients, (53.00±6.284) in moderately dependent patients, 
and (23.10±11.367) in severely dependent patients.

Stress of family members during the caring of disabled 
stroke patients

For family members who directly cared for disabled stroke 
patients, 22.7% of the respondents felt that the caring stress 

was very high, and 26.9% of the respondents replied the 
financial pressure from hospital stay was burdensome. The 
proportion of family members who had financial pressure 
was more extensive than those with care stress (Table 1). 

Sources of care pressure and financial pressure

Spearman correlation analysis showed that the caring stress 
was positively correlated with the family member’s age, the 
financial pressure from disease treatment, and the patient’s 
dependency (Table 2).

Spearman correlation analysis showed that financial 
pressure from hospital expenditure was positively correlated 
with the proportion of out-of-pocket expenditures, stroke 
patients’ dependency, and family member’s care stress 
but was negatively correlated with the proportion of 
hospitalization reimbursement and the family member’s 
education background (Table 3).

Univariate analysis and multivariate Logic regression 
analysis of the sources of care stress

Univariate analysis was performed with the general 
information and the financial pressure as independent 
variables and the degree of care stress as a dependent 
variable. The Pearson chi-square test showed that the age 
of family members, family members’ relation with patient, 
financial pressure, the participation of family members 
in in-hospital care, and patient’s dependency affected the 
caring stress (Table 4).

A multivariate Logic regression model was set up 
with the indicators screened by the univariate analysis as 
independent variables and the caring stress as the dependent 
variable. The likelihood ratio test statistics were χ2=268.258 
and P<0.01, suggesting that the model fit the data well.

Compared with family members with an education 
degree of “College or higher,” those with an education 

Table 1 Care stress and financial pressure from patients’ 
hospitalization perceived by the family members (n=242)

Item n (%)

Care stress

No 53 (21.9)

A little 56 (23.1)

High 78 (32.2)

Very high 55 (22.7)

Financial pressure from patients’ hospitalization

No 33 (13.6)

A little 54 (22.3)

High 90 (37.2)

Very high 65 (26.9)

Table 2 Sources of care stress among caregivers (n=242)

Item Care stress P value

Family member’s age 0.180 0.005

Financial pressure 0.476 0.000

Patient's dependency 0.258 0.000

Table 3 Sources of financial pressure among caregivers (n=242)

Item Financial pressure P value

Proportion of out-of-pocket expenditures 0.229 0.000

Proportion of hospitalization reimbursement −0.157 0.014

Family member’s education background −0.203 0.001

Care stress 0.476 0.000

Patient’s dependency 0.133 0.039
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degree of “Without any formal education” or “Primary 
school” had 62.273 times and 25.632 times possibility 
of developing high stress, respectively. Family members 
who had no financial pressure arising from hospitalization 

expenditures had only 0.006 times the possibility of 
becoming stressed than those who had “Very high” financial 
pressure. Fewer hospitalizations were associated with lower 
care stress. The ratio of family members who responded 

Table 4 Univariate analysis of the sources of care stress

Variables
Care stress

χ2 value P value
No A little High Very high

Family member’s education background 84.839 0.000

Without any formal education 1 0 0 4

Primary schools 3 1 11 11

Middle school 19 39 5 14

High school/polytechnic school 17 7 38 15

Junior college 9 3 18 9

College or higher 4 6 6 2

Participation of family members in in-hospital care 13.224 0.040

Cared for the patients alone for 24 hours 20 16 14 22

Had rotating family members to co-care the 
patients

32 39 61 29

Care is given by other persons 1 1 3 4

Financial pressure 110.244 0.000

None 22 3 6 2

A little 8 27 19 0

High 15 20 37 18

Very high 8 6 16 35

Hospitalizations 14.165 0.028

Once 17 19 15 5

Twice 12 9 21 18

Three or more times 24 28 42 32

Patient’s dependency 18.710 0.005

Mild dependency 43 41 50 26

Moderate dependency 6 7 16 11

Severe dependency 4 8 12 18

Participation of family members in treatment 
decision-making

12.584 0.050

Completely surrogate decision-maker 13 10 13 11

Partially surrogate decision-maker 27 41 59 38

Not participate in decision-making at all 13 5 6 6

Note: only the statistically significant items are listed.
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that there was “No” stress was 0.069:1 between family 
members of patients who were admitted for the first time 
and those of patients who had been admitted for three or 
more times. Lower patient’s dependency was associated with 
lower care stress. The family members of patients with mild 
dependency had 0.105 times the possibility of perceiving 
care stress than the family members of patients with severe 
dependency. During the patient’s hospitalization, the family 
members who served as the surrogate decision-makers 
had 0.181 times possibly of feeling care stress than the 
family members of patients who made treatment decisions 
independently (Table 5).

Discussion

Family members have varying degrees of stress during the 
hospitalization of a stroke patient

In China, close family ties are much more common. Caring 
for a sick family member is the responsibility of all the 
other members, and supports from the family is vital for the 
rehabilitation of the patient, both mentally and physically. 
However, family caregivers often cannot meet the needs 
of the patient due to insufficient professional training and 
knowledge and insufficient support from social resources. 
These caregivers are often under tremendous stress, and, 
in turn, the family members’ stress will directly affect their 
attitudes towards the patient and the quality of care (4). 
Research has shown that stroke caregivers and patients have 

a high degree of dependence. Caregivers with low stress and 
negative emotions, good physical and mental health, and 
high quality of life can reduce patients’ perception of stroke-
related symptoms/signs, promote their mental health, and 
improve their quality of life (8). In our current survey, most 
stroke caregivers (78.1%) complained of care stress, and 55 
(22.7%) of them felt the caring stress was very high, which 
was consistent with the finding (79.2%) of Yang et al. (9) 
but slightly higher than that (62.5%) of Wang et al. (10).  
Such differences may be explained by the geographical 
difference of the research populations or by the biases 
caused by the different educational backgrounds, care 
ability, and socioeconomic status. Although long-term care 
for patients brings heavy burdens, stress, and other negative 
feelings to the caregivers, the caregivers may have positive 
experiences, including satisfaction, improved self-esteem, 
and gratitude during the care (11). Therefore, in addition 
to the negative feelings of caregivers and the corresponding 
interventions, the positive feelings of caregivers should also 
be further investigated to understand the mechanisms and 
sources of such positive feelings; accordingly, measures can 
be taken to help the caregivers strengthen their positive 
feelings and alleviate the caring stress (12,13). Maintaining 
care routines, keeping a sense of humor, and accumulating 
a wealth of care experience can cause caregivers more likely 
to experience positive experiences during the care of stroke 
patients and, to a certain extent, ease the impacts of the 
caring stress and negative feelings on the quality of life of 
the caregivers.

Table 5 Multivariate logistic regression analysis of sources of care stress

Variables β SE Wald P value Exp(B) 95% CI

Education background 28.852 0.001

Without any formal education 4.132 2.052 4.052 0.044 62.273 1.115–3478.238

Primary schools 3.244 1.591 4.158 0.041 25.632 1.134–579.255

Financial pressure 75.937 0.000

None −5.195 1.058 24.133 0.000 0.006 0.001–0.044

Hospitalizations 16.935 0.002

Once −2.668 0.828 10.374 0.001 0.069 0.014–0.352

Patient’s dependency 13.263 0.010

Mild dependency −2.254 0.755 8.917 0.003 0.105 0.024–0.461

Participation of family members in 
treatment decision-making

6.023 0.049

Completely surrogate decision-maker −1.707 0.725 5.550 0.018 0.181 0.044–0.751
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Multiple sources of care stress

In a previous study (5), the caregiver’s age and education 
level, daily care time, the financial burden caused by the 
disease, medical insurance payment mode, the severity 
of the patient’s disease, and the caregiver’s knowledge of 
stroke affected the care ability. Weak care ability increases 
care stress. In our current study, the caregivers of stroke 
patients were their children (70.5%), followed by their 
spouses (24.1%). Up to 45.4% of the caregivers were older 
than 50 years, and those aged ≥65 years accounted for 22%. 
Two caregivers were over 80 years. Spearman correlation 
analysis showed that care stress increased with age (r=0.180, 
P<0.01). Understandably, the old caregivers have decreased 
physical functions and care abilities; so, their care stress 
increases.

Compared with family members with an education 
degree of “College or higher,” those with an education 
degree of “Without any formal education” or “Primary 
school” had significantly higher times the possibility of 
developing high stress (both P<0.01). These results may be 
because caregivers with low educational backgrounds have 
low awareness of the disease and weak ability to learn and 
comprehend new knowledge, and poor capability in access 
to and utilize medical information resources (5). Medical 
staff should repeatedly educate these caregivers with simple 
and easy-to-understand language to improve their care 
abilities. Empowerment programs and collaborative nursing 
interventions can significantly improve the care ability of 
the caregivers of stroke patients and effectively improve the 
quality of life and ease the caring stress in these caregivers. 
Correlation analysis also showed the family members’ 
educational background was negatively correlated with the 
financial pressure (r=−0.203, P<0.01). Family members with 
a low education degree were more likely to experience high 
financial pressure when caring for stroke patients, which 
may be due to the poor knowledge and low ability of these 
family members in accessing financial resources. Also, 
financial pressure was positively correlated with care stress 
(r=0.476, P<0.01), so how to lower the financial pressure 
is very important. The government authorities should pay 
special attention to stroke patients and their caregivers 
by optimizing relevant welfare policies, easing the stress 
status of caregivers, and improving the quality of care. Also, 
rehabilitation hospitals, governments, volunteers, and other 
stakeholders may organize personnel to offer home-based 
rehabilitation for discharged patients, improve the ability 
of patients’ family members to care for patients at home for 

economic reasons.
Logic regression analysis showed that the increase in 

the number of hospitalizations of stroke patients increased 
the caring stress (P<0.01), and family members who had 
no financial pressure when paying for the patient’s disease 
were less likely to have a high-stress status when caring for 
patients. Spearman correlation analysis also found that the 
caring stress was moderately positively correlated with the 
financial pressure arising from the payment for the disease 
(r=0.476, P<0.01). A high recurrence rate characterizes 
stroke and frequent hospitalizations; its long disease 
course and slow recovery require intensive rehabilitation 
services and high treatment costs (14). Research has shown 
that 10% of stroke patients will be readmitted within  
30 days of discharge (15). Repeated hospitalizations bring 
a considerable financial burden to the patient’s family, 
along with the caring stress (16). In our current study, 225 
patients (94.8%) had their hospitalization expenditures paid 
by their family members. The financial pressure for paying 
the hospital expenditures was “High” for 64.1% of family 
members and “Very high” for 26.9% of the respondents. 
The financial pressure was positively correlated with 
the proportion of family member’s payment for patient’s 
hospitalization fees and negatively correlated with the 
proportion of hospitalization reimbursement (r=0.229, 
P<0.01; r=−0.157, P<0.05). At present, the medical insurance 
in most provinces and cities in China only reimburses the 
hospitalization expenses of patients with acute stroke, and 
the patients and their family members have to pay out-of-
pocket for the rehabilitation. Due to economic status and 
medical resource allocation, most stroke patients choose to 
go home for rehabilitation after spending the acute phase in 
the hospital, and their family members offer almost all their 
home-based care (17). The patient’s dependency further 
increases care stress. Thus, the government authorities 
should pay special attention to stroke patients and their 
caregivers by optimizing relevant welfare policies, easing 
the stress status of caregivers, and improving the quality of 
care. Also, rehabilitation hospitals, governments, volunteers, 
and other stakeholders may organize personnel to offer 
home-based rehabilitation for discharged patients, improve 
the ability of patients’ family members to care for patients at 
home for economic reasons, and further alleviate the caring 
stress during the care of disabled patients.

The patient’s dependency was negatively correlated with 
care stress (r=0.258, P<0.01). Thus, family members of 
patients with “mild dependency” are less likely to be at high-
stress status. For patients with higher ADL dependency, 
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the caregivers have to spend more time, energy, physical 
strength, and financial expenditure during the care and 
rehabilitation, along with fewer social activities and working 
hours in their own life and work, which ultimately increases 
the caring stress.

Treatment decision-making is a complex process with 
many uncertainties and risks (18). Family members often 
function as a surrogate decision-maker for stroke patients (18).  
During the decision-making, family members will 
experience strong negative emotions, including learned 
helplessness, anxiety, and regret (19,20), and as surrogate 
decision-makers, they have to endure huge stress (21,22). 
However, the results of our current study showed that 
family members served as a “completely surrogate decision-
maker” in the treatment decision-making had lower self-
perceived stress than those who were “not participate in 
decision-making at all.” A possible explanation is: all the 
above literature reported the stress experienced by the 
surrogate decision-makers when they were making critical 
decisions (e.g., maintaining a life-supporting therapy or 
not) for patients with serious or irreversible progressive 
diseases. In our current study, however, the surrogate 
decision-makers participated in decision-making on daily 
treatment and nursing and thus had lower ethical stress. 
Another reason may be that, in our current study, most 
family members (94.8%) were the payer of the patient’s 
hospital expenditures. They controlled the hospitalization 
expenditures by controlling the adoption of treatment 
and nursing services. When the family members had solid 
knowledge about the payment modes and details, they were 
less likely to experience high financial pressure arising from 
unknown hospital care and its costs.

Optimizing family support for disabled stroke patients

When caring for a patient, medical staff should not only 
treat diseases but treat the patient. The role of family 
support should be fully recognized, and effective measures 
should be taken to enhance family support. Unfortunately, 
the family support of patients gradually decreases with the 
prolonged disease course (23). And the family members’ 
stress will directly affect their attitudes towards the patient 
and quality of care (4) and decrease family support. Family 
support includes information support, emotional support, 
and behavioral support. Family member’s participation in 
treatment decision-making is one of the crucial ways of 
behavioral support for the patients (24) and can enhance 
family support. A positive family atmosphere can encourage 

patients to express their thoughts and feelings and alleviate 
their loneliness (25). Effective and healthy communication 
between caregivers and patients is essential for the physical 
and mental recovery of the patients (25). Meanwhile, 
strategies including knowledge training, empowerment/
guidance, home-based rehabilitation should be taken to 
improve home-based support for disabled stroke patients.

Conclusions

A substantial proportion of family members are under 
high stress when caring for disabled stroke patients. The 
high-stress levels of the patient’s family members not only 
reduce their quality of life but also directly affects the 
patient’s emotions, which affects the patient’s compliance 
with rehabilitation and treatment and even causes or 
aggravates the patient’s depression (5). Strategies including 
health education, empowerment/guidance, home-based 
rehabilitation, and information and emotional support may 
effectively relieve the caring stress, improve the family 
support of patients, and improve the quality of life of both 
patients and caregivers. Meanwhile, medical insurers, 
government authorities, and other stakeholders should 
perfect the relevant welfare policies and offer specific 
financial support for the rehabilitation of disabled stroke 
patients. The aim is to lower the financial pressure of family 
caregivers, improve the family support for disabled stroke 
patients, alleviate the patient’s depressed mood, promote 
the confidence of the patients on subsequent rehabilitation, 
increase their rehabilitation compliance, and ultimately 
improve the rehabilitation effectiveness.
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