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Objective: Caregivers play an important role in the well-
being of stroke patients, and are known to experience con-
siderable strain 3 months or more after patient discharge. 
The aim of this study was to determine the prevalence and 
determinants of caregiver strain early after discharge. 
Methods: Six weeks after discharge from the hospital or 
rehabilitation setting stroke-surviving patients and their 
caregivers were seen by a specialized nurse. Several screen-
ing lists, including the Caregiver Strain Index (CSI), were 
completed. Step-wise logistic regression was used to analyse 
which determinants independently contribute to caregiver 
strain.
Results: A total of 284 stroke-surviving patients were in-
cluded in the study. Of the 179 caregivers who completed the 
CSI, 23 (12.8%) experienced considerable strain. A higher 
level of anxiety symptoms and lower life satisfaction in pa-
tients are independently associated with higher caregiver 
strain (p = 0.000007 and p = 0.0031, respectively).
Conclusion: High strain is experienced by 12.8% of caregiv-
ers shortly after discharge of a stroke-surviving patient. 
More anxiety symptoms and lower life satisfaction in patients 
are independently associated with a higher level of strain in 
caregivers. Treating patient anxiety at an early stage might 
therefore lead to a decrease in long-term caregiver strain.
Key words: caregiver strain; stroke; caregiver strain index; anxi-
ety; life satisfaction.
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INtRoductIoN

Stroke is an important healthcare problem worldwide. In the 
Netherlands there were 11.7 surviving patients with stroke per 
1,000 inhabitants on 1 January 2007 (1). Most patients return 
home after discharge from the hospital or after temporary 
rehabilitation in a nursing home or rehabilitation centre.

care for these stroke patients at home is largely provided 
by their spouses or other relatives. these caregivers play an 
important role in preserving the rehabilitation gains and well-

being of stroke survivors (2). It has been shown that caregivers 
experience considerable strain 3 or more months after stroke (3). 
the highest level of help from the caregiver is needed during 
the first few weeks after discharge, during which period most 
functional recovery occurs. In addition to providing physical 
help, a review has shown that the caregivers’ perception of their 
identity is challenged by changes in their roles and relationships 
and loss of taken-for-granted futures (4). Accepting and coping 
with the changed situation might also play a more prominent 
role in the first few weeks, for both patients and caregivers. Our 
hypothesis is supported by a study by Visser-Meiley et al. (5) 
demonstrating that the prevalence of caregiver strain decreases 
over time. However, studies examining the strain experienced 
by caregivers shortly after discharge of the patient are sparse and 
include a relatively low number of patients (6, 7). Knowledge of 
the prevalence of high strain in caregivers shortly after discharge 
and its determinants would allow rehabilitation physicians, 
general practitioners and neurologists to detect high strain in 
caregivers more easily at an earlier stage and to provide direc-
tion regarding necessary interventions.

the aims of this study were: (i) to determine the prevalence 
of high strain in caregivers shortly after discharge; and (ii) to 
identify the determinants of high strain in caregivers; deter-
mining whether patient characteristics, type of rehabilitation, 
presence of anxiety, depression or fatigue in the patient, or the 
level of participation and life satisfaction of stroke patients 
influence the strain experienced by caregivers.

MEtHodS
Study population
the study population included patients with a stroke who were admitted 
to the department of neurology at the Reinier de Graaf Gasthuis, delft, 
the Netherlands, between 2009 and 2011. there were 5 treatment 
options after discharge, from which the neurologist, together with the 
patient, his or her relatives and future caregivers, the rehabilitation 
physician and the therapists from the hospital choose. the treatment op-
tions were: (i) the patient returns home without therapy; (ii) the patient 
receives mono-disciplinary therapy at home; (iii) the patient attends an 
outpatient rehabilitation programme at the rehabilitation centre; (iv) the 
patient receives a rehabilitation programme in a rehabilitation centre; 
and (v) the patient receives a rehabilitation programme in a nursing 
home. With the exception of the patients who stayed permanently in 
a nursing home after a rehabilitation programme, between 2009 and 
2011 all patients were seen 6 weeks after discharge or after finishing 
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the rehabilitation programme by a nurse and a neurologist with special 
interest in stroke care. Before this appointment patients and their care-
giver completed 5 screening questionnaires at home. A standardized 
history and the results of the screening questionnaires were used in 
order to record any complaints from the patient and caregiver. the 
answers to the screening questionnaires that patients completed at 
home were not changed or completed by the nurse or neurologist.

All patients were diagnosed with a stroke, defined as: (i) acute onset 
of one or more neurological deficits indicating central dysfunction; 
(ii) the neurological deficits were present for more than 24 h; and (iii) 
presence of recent haemorrhage or infarction on computed tomogra-
phy (ct) imaging or the absence of another explaining cause on ct 
imaging of the brain executed on the day of admission. If there was 
any doubt about the diagnosis, magnetic resonance imaging (MRI) of 
the brain was carried out in order to confirm the diagnosis. Patients 
with dementia and terminal patients (malignancy) were excluded from 
the study. the medical ethics committee approved the study protocol.

Measurements
Caregiver characteristics. caregiver strain was measured using the 
caregiver Strain Index (cSI). this questionnaire comprises 13 items 
that assess the subjective care load of the caregiver. A score of 7 or 
more indicates a high level of strain (8). In an earlier comparison of 
instruments that measure caregiver strain, the cSI was found to be one 
of the most valid (9). In the present study patients were asked to agree 
to their caregiver completing this questionnaire. Both the caregivers 
who lived with the patient and those who did not live with the patient 
were allowed to complete the questionnaire.

Patient and stroke characteristics. Patient characteristics and stroke-
related characteristics were collected retrospectively by the principal 
investigator, using the medical documents available for the patients. 
the following patient characteristics were recorded: date of birth, 
sex, presence of hypertension and diabetes, smoking habits, adipos-
ity (defined as body mass index > 25 kg/m2), type of house (with or 
without stairs), presence of a partner or other house-mate, and presence 
of children. the stroke-related characteristics collected were: type 
and location of the stroke, duration of the hospital stay, policy after 
discharge, Barthel Index (BI) during hospital stay and score on the 
Berg Balance Scale (BBS) during hospital stay, and Modified Rankin 
Score (MRS) (at admission, at discharge, and after 3 months). 

fatigue was measured using the fatigue Severity Scale (fSS),  
a validated self-report questionnaire that measures the severity of 
fatigue (10). The final score is the mean of the 9 items of the fSS. 
Each item is graded between 1 (strong disagreement) and 7 (strong 
agreement).

Anxiety and depression was measured using the Hospital Anxiety 
and depression Scale (HAdS), a questionnaire comprising 14 items 
(11).

life satisfaction was measured using the life Satisfaction Question-
naire (liSat-9), a validated instrument that is frequently used in stroke 
patients. The final score consists of the mean of 9 questions and can 
vary between 1 (low level of life satisfaction) and 6 (high level of life 
satisfaction) (12–14).

Activities and participation after discharge was measured using the 
frenchay Activities Index (fAI). this reliable test scores the frequency 
of 15 activities and is validated for measurement at 3 and 6 months (13, 
15–17). In the present study a shortened version was used, in which 
the frequency of 10 activities after discharge were measured, leading 
to a score between 0 (inactive) and 30 (highly active).

Statistical analysis
All data were anonymized when entered in a database and were 
analysed with SPSS for Windows. A 2-sided p-value of 0.05 was 
considered statistically significant.

the general characteristics of the stroke patients with a caregiver 
with no high strain (cSI < 7) were compared with those with a care giver 

experiencing high strain (CSI ≥ 7). The mean age of both groups was 
compared with the independent sample t-test. dichotomous variables 
were analysed using the χ2-test.

Step-wise backward logistic regression was used to identify deter-
minants that are independently associated with caregiver strain. In this 
analysis the cSI was used as a continuous variable. 

RESultS

A total of 284 stroke-surviving patients were included in the 
study. the cSI data were complete for 179 (63%) patients and 
partially complete for 15 (5%) patients. there were no cSI 
data for the remaining 90 patients. table I shows the responses 
to the individual questions. twenty-three (13%) caregivers 
experienced considerable strain. table II shows the general 
characteristics of patients for whom the caregiver experienced 
strain and those for whom the caregiver experienced no strain. 
There was no significant difference in stroke risk factors or type 
of stroke between the 2 groups. of the 90 patients for whom 
there were no cSI data, 59 patients lived alone and therefore 
might not have had a caregiver.

Although all screening lists and type of house were cor-
related with caregiver strain, only a low score on the life 
Satisfaction Questionaire (i.e. low life satisfaction in the 
patient) and a high HAdS anxiety score (i.e. more signs of 

table I. Responses to individual questions on the Caregiver Strain 
Index (CSI)

cSI question
Positive answer
n (%)

disturbed sleep 29 (14.9) 
Inconvenient 37 (19.3)
Physical strain 28 (14.5) 
Confining 46 (24.2)
family changes 65 (33.9)
changes in personal plans 51 (26.6)
other demands 84 (44.9)
Emotional adjustments 42 (22.1)
upsetting behaviour 52 (27.4)
Patient has changed 43 (22.8)
Work adjustment 22 (11.6)
financial strain 25 (13.2)
feeling overwhelmed 15 (7.9)

table II. General characteristics of patients with a caregiver who 
experiences strain and of those with a caregiver who experiences no strain

No caregiver 
strain
n = 156

High caregiver 
strain
n = 23 p-value

type of stroke, n (%)
Ischaemic
Haemorrhagic

144 (92.3)
12 (7.7)

22 (95.7)
1 (4.3)

0.56

thrombolysis, n (%) 19 (12.3) 2 (9.1) 0.67
Mean age stroke, years 68.8 70.1 0.64
Males, n (%) 97 (62.2) 13 (56.5) 0.60
diabetes, n (%) 32 (20.5) 5 (21.7) 0.89
Hypertension, n (%) 89 (57.1) 14 (60.9) 0.73
Adiposity, n (%) 84 (60.4) 9 (47.4) 0.28
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anxiety in the patient) were independently associated with 
caregiver strain (p = 0.000007 and p = 0.0031, respectively). 
the absence of stairs in the patient’s home was associated 
with more caregiver strain in this model after stepwise back-
ward regression, however this association was not significant 
(p = 0.059). the complete model and the model after stepwise 
backward regression are shown in table III.

After discharge from hospital patients received rehabilitation 
depending on their remaining neurological deficits: (i) they 
return home without therapy; (ii) they return home with mono-
disciplinary therapy; (iii) they return home with an outpatient 
rehabilitation programme; (iv) they stay in a nursing home with 
a rehabilitation programme; or (v) they stay in a rehabilitation 
centre. of the 179 patients, 25 stayed in an inpatient setting 
after hospital discharge (table IV). When these patients had 
returned home, the caregivers tended to experience more strain 
than those of patients who returned home earlier (24% vs 11%, 
p = 0.072). the addition of clinical therapy did not change the 
stepwise-backward regression results.

dIScuSSIoN

In this study 12.8% of caregivers of stroke-surviving patients 
experienced considerable strain 6 weeks after patient discharge. 
low life satisfaction in the patient and more signs of anxiety 
in the patient were found to be independently associated with 
more caregiver strain.

the reported prevalence of high caregiver strain varies 
widely in the literature. the time between stroke and measure-
ment of the CSI is known to influence the prevalence: caregiver 
strain decreases over time (5). We therefore expected a higher 
prevalence of caregiver strain than the 12.8% measured. Per-
haps the cSI does not measure all aspects of caregiver strain, 
particularly for those factors that play a role in caregiver strain 
during the first few weeks, such as coping and acceptance. 
Increased emotional lability, withdrawal from social life, and 
changes in leisure activities, for example, are not mentioned 
specifically in the CSI, but have been associated with higher 
caregiver strain (18). on the other hand, hope for improve-
ment or actual improvement in the neurological deficits might 
decrease caregiver strain. In addition, the patient sample in 
which the prevalence is measured seems to be of influence. 
In our study there was a trend that caregivers of patients who 
received rehabilitation in an inpatient setting experienced more 
strain than caregivers of patients who received no therapy or 
outpatient rehabilitation. this is in line with the results of 
other studies: the mean cSI 1 year post-stroke of caregivers 
of stroke patients who received inpatient rehabilitation was 
6.7, while, for caregivers of stroke patients who were recruited 
during admittance in the hospital, this was 4–5 (5, 19). We 
hypothesize that this is due to the severity of the neurological 
deficits, because the choice between inpatient and outpatient 
rehabilitation is based mainly on dependency in activities of 
daily living (Adl). Adl dependency can be measured using 
the BI or MRS. However, in our study there was an insufficient 
number of patients with complete data for the BI (n = 41) or 
MRS to be able to study the relationship between Adl depend-
ency and caregiver strain. A correlation between these factors 
has been reported previously (5, 20, 21). 

A recent review reports that anxiety symptoms occur 
frequently in patients after stroke (18–25%) (22). Anxiety 
about recurrence and because of helplessness or hopelessness 
contribute to these symptoms. In the literature, post-stroke 
agoraphobia, generalized anxiety disorders and post-traumatic 
stress disorder (PTSD) are mentioned as diagnoses (23–25). 
Anxiety in patients might place a higher strain on caregivers of 
stroke patients than would be expected based on the patients’ 
neurological deficits alone. Previously, a positive Spearman’s 
rank correlation has been measured between HAdS anxiety 
score and caregiver strain, similar to our results; however, this 
correlation was not significant. This might be due to a lower 
number of patients and differences in inclusion criteria (26). 

life satisfaction in patients was not tested previously. Equivalent 
quality of life was shown to associate with caregiver strain (26). 

table III. Association of patient characteristics and outcome of screenings 
lists with caregiver strain

Variable Beta p-value

full model
life Satisfaction Questionnaire –0.40 0.0012
fatigue Severity Scale 0.09 0.49
frenchay Activity Index 0.11 0.34
Hospital Anxiety and depression Scale –  
anxiety score 0.28 0.023
Hospital Anxiety and depression Scale – 
depression score 0.02 0.89
Age of the patient 0.00 0.98
Sex of the patient –0.01 0.90
type of stroke (presence of haemorrhagic stroke) 0.00 0.96
Presence of stairs in the patient’s house –0.14 0.16
children –0.12 0.23

Model after stepwise backward regression
life Satisfaction Questionnaire –0.48 0.000007
Hospital Anxiety and depression Scale –  
anxiety score 0.30 0.0031
Presence of stairs in the patient’s house –0.17 0.059

table IV. High caregiver strain and mean caregiver strain for each 
rehabilitation treatment

Rehabilitation treatment n

High 
caregiver 
strain
n (%)

caregiver 
strain 
Mean (Sd)

Home without therapy 76 6 (7.9) 2.2 (2.7)
Home with mono-disciplinary therapy 62 9 (14.5) 2.9 (3.3)
Home with outpatient rehabilitation 
programme 16 2 (12.5) 2.8 (2.5)
clinical rehabilitation in a nursery home 22 5 (22.7) 4.0 (3.6)
clinical rehabilitation in a rehabilitation 
centre 3 1 (33.3) 4.3 (5.8)
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Except for the cSI we did not collect other data about the 
caregivers. Visser-Meiley et al. (5) showed that characteristics 
of the caregiver, such as coping style, are also associated with 
caregiver strain. 

High caregiver strain has a negative label; however, the influ-
ence of caregiver strain on stroke patients and their caregiv-
ers has not been evaluated fully. Nevertheless, there is some 
evidence of a negative impact of high caregiver strain in other 
patient groups. caregivers of patients with a chronic disease or 
disability who reported high caregiver strain had significantly 
higher adjusted mortality rates than those with no strain or 
some strain (27). In addition, patients with cardiovascular dis-
ease more often did not achieve a heart-healthy diet and were 
less physically active when their caregiver experienced high 
caregiver strain (28). the severity of the strain experienced 
seems to play a role. We therefore used the results of the cSI 
as a continuous variable in our regression model.

We included in the study all patients who attended the ap-
pointment with the specialized nurse. However, these were 
not all of the consecutive patients admitted to the neurology 
department. Some patients died during their hospital stay or 
before the appointment. other patients stayed permanently in 
the nursing home after a rehabilitation period. the spouses of 
these patients can experience strain, but because most caregiver 
tasks are performed by the staff of the nursing home we did not 
include these patients and spouses. In addition, not all patients 
who received an outpatient rehabilitation programme of clinical 
rehabilitation in a rehabilitation centre were included because 
follow-up was secured by a rehabilitation physician. After ex-
clusion of this group (n = 19), both patient life satisfaction and 
anxiety remain independently associated with caregiver strain.

Patients and caregivers who cancelled the appointment, or 
who did not have an appointment, due to miscommunication 
between the hospital and rehabilitation settings, are missing 
from our data-set. thus, it is not known how many patients 
are missing. this may lead to higher or lower prevalence of 
caregiver strain; however, it is unlikely that the determinants 
of caregiver strain change, given the strong association. 

the cSI data was complete of the caregivers of 179 patients 
(63%). caregivers of another 15 patients completed the cSI, 
but did not answer all questions. the nurse and neurologist 
completed or changed answers to the screening questionnaires; 
thus we could not include these 15 patients in the analysis. 
of the remaining 90 patients, 59 lived alone and therefore 
might not have had a caregiver. In addition to the absence of 
a caregiver, caregivers might not have had time to complete 
the questionnaire, might not have considered it necessary, or 
may not have regarded themselves as a caregiver. there was 
insufficient data on ADL independency to check the last point. 

In conclusion, during the follow-up of stroke patients, atten-
tion should be paid to the high strain experienced by caregiv-
ers. High strain is present in over 10% of caregivers shortly 
after patient discharge and is associated with a higher level of 
anxiety symptoms and lower life satisfaction in stroke patients. 
treating patient anxiety at an early stage might therefore lead 
to a decrease in long-term caregiver strain.
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