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CAN REHABILITATION IN THE HOME SETTING REDUCE THE BURDEN OF 
CARE FOR THE NEXT-OF-KIN OF STROKE VICTIMS?1
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Sunnerhagen, MD, PhD

From the Institute of Neuroscience and Physiology, Rehabilitation Medicine, Göteborg University, Sweden

Background: More evidence of the efficacy of caregiver in-
terventions is needed. The aim of this study was to evaluate 
whether counselling in the home setting reduces the care
giver burden.
Methods: Thirtysix patients after stroke, median age 53 
years, with a close family member, were selected for an 
evaluation of the burden of care and 35 participated. They 
were part of a randomized controlled trial, comparing  
rehabilitation in the home setting with outpatient rehabili
tation. In the home setting, counselling about the stroke and 
its consequences was included. Assessments with the Care
giver Burden scale were made at 3 weeks, 3 months and one 
year after discharge.
Results: The burden of the 2 groups did not differ. After the 
intervention, there was a tendency to a lower burden for the 
home setting. The burden for the home setting was then un-
changed from 3 weeks to 1 year, while outpatient rehabilita-
tion showed a reduced burden over time. For the home set-
ting, significant correlations to activity level were seen after 
the intervention.
Conclusion: A positive effect of counselling was seen, as the 
home setting burden tends to be lower after the intervention, 
while outpatient rehabilitation seems to adjust with time. 
The results suggest that counselling reduces burden and the 
remaining burden is associated with the patient’s ability.
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INTRODUCTION

In recent years a number of studies concerning caregiver 
burden, caregiver strain and emotional well-being have been 
published and almost all of them stress the high demands on the 
caregivers of patients after stroke (1–5). Several studies have 
tried to identify which factors impact the most on the subjective 

caregiver burden. In a study from Australia with a popula-
tionbased assessment of the impact of burden for long-term 
stroke survivors there was no significant relationship between 
emotional illness among caregivers and the degree of a patient’s 
physical disability (1). Nor was physical disability after stroke 
related to caregiver depression (2). Scholte op Reimer et al. 
(6) noted that partners of patients after stroke perceived most 
caregiving burden in terms of feelings of heavy responsibility, 
uncertainty about the patient’s care needs, constant worries, 
restraints in social life and feelings that patients rely on only 
their care. Several studies have found anxiety both in patients 
and caregivers to be an important factor of burden (7, 8). At 
the 3-month follow-up, patient and caregiver anxiety were the 
only significant independent determinants of caregiver burden 
in the study by McCullagh et al. (8). Decreased satisfaction 
with the amount of social contact, increased concern for pro-
viding future care, and a decrease in the positive personality 
characteristics of the former patient’s after stroke were factors 
associated with a higher burden for the primary support per-
sons, in a study by Schulz and co-workers (9). The sense of 
coherence of the caregivers, which refers to one’s ability to 
respond to stressors, has also been found to relate to degree 
of burden and indicates that factors other than the direct effect 
of the stroke influence burden (10, 11).

Training for caregivers of patients after stroke in basic 
nursing and facilitation of personal care techniques during the 
patient’s rehabilitation reduced costs and caregiver burden and 
improved psychosocial outcomes in caregivers and patients 
(12). From the same study, McCullagh et al. (8) found that the 
training of caregivers in the management of disabled patients 
had an independent effect on reducing caregiver burden. Low 
et al. (13) draw the conclusion from their review that carers’ 
ability to cope with the stroke was enhanced both by the use 
of positive coping strategies and by stroke information. In a 
recent review of intervention studies for caregivers of stroke 
survivors, the conclusion was that there was not sufficient 
evidence to confirm the efficacy of interventions for caregivers 
but counselling programs appeared to have the most positive 
outcome (14). In a study from the Netherlands, comparing a 
group support program and a home visiting program for family 
caregivers, they found that both intervention programs were 
feasible and suggested a match of intervention type according 
to specific caregiver characteristics (15). Intervention types 
vary in their benefits: persons in the home visiting program 
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in this study reported a lack of contact with fellow caregivers, 
whereas some of the group participants reported a lack of  
attention to their individual problems.

There is still a need for further investigation of what affects 
caregiver burden and how to influence the degree of burden 
with interventions. The aim of this study was to evaluate if an 
intervention with information about stroke and its consequen-
ces, as well as practical advice and training in the home setting 
reduces or affects the burden of care for next-of-kin. In order 
to achieve this, a randomized controlled study was performed 
with intervention in the home setting compared with ordinary 
day rehabilitation.

MATERIAL AND METHODS
Patients
Thirty-six patients with a prior stroke that had someone close (cohabi-
tant) who could answer the questionnaire were selected for an evalua-
tion of the burden over time of informal caregivers, i.e. family. They 
were part of a randomized controlled study of 59 patients, comparing 
rehabilitation in the home setting (the home group) with outpatient 
rehabilitation at the clinic (the day clinic group). From the possible 36 
next-of-kin, one did not answer the questionnaire on any occasion, so 
the total number of responders was 35 (Table I). The sample of patients 
was quite well recovered, with a median score on the National Institute 
of Health Stroke Scale (NIHSS) of 5 (maximum score 36, the lower 
score the less deficit) and a median sum score of 76 (maximum score 
91, which means total independence) on the Functional Independence 
Measure, FIMTM motor scale at discharge from the rehabilitation ward. 
The groups did not differ in any aspect. The Ethics Committee at 
Göteborg University approved of the study.

Intervention
The intervention began directly after discharge from the rehabilitation 
ward and lasted for 3 weeks. In the home group, family or friends and 
helpers were involved and information was given to them and the 
patient about the stroke, its consequences and how to deal with them. 
An occupational therapist and a physiotherapist offered individually 
tailored training, based on the patient’s needs and desires, focussing 
on activities in their natural context; a top-down approach to facilitate 
adaptation. The content varied from personal care to shopping and 
trying out leisure activities. As skills and strategies were directly imple-
mented into real life it was easy for the family members to follow the 
progress and be aware of the ability of the patient. A multiprofessional 
team offered training at the day clinic to which the person commuted 3 
times a week. There was a possibility for the next-of-kin to participate 
occasionally. However, this was not always feasible due to working 
hours, etc. for the next-of-kin. Therefore, over all accessibility for the 
family was not as easy as for the home group, and fewer opportunities 
were given to ask questions and get direct answers in conjunction with 

the training. The focus of the intervention in the day clinic group was 
more a bottom-up approach that focused on the training of deficits or 
components of function (impairment), and therefore it became more 
difficult for the patient as well as for the next-of-kin to understand 
how things at the clinic could be transferred into real life.

Instruments
Caregiver burden was assessed with the Caregiver burden scale (CB 
scale) (16). It is a questionnaire with 22 questions (answered in written 
by the carer) concerning burden from the aspects of the caregiver’s 
health, feeling of psychological well-being, relations, social network, 
physical workload and environmental aspects that might be important. 
When the scale was developed, factor analysis was used to yield 5 
indices – general strain (8 questions), disappointment (5questions), 
isolation (3 questions), emotional involvement (3 questions) and en-
vironment (3 questions) (16). The items are scored from 0 to 3 (Not 
at all, Hardly, Somewhat and Definitely), maximum score 66. In the 
randomized study of home rehabilitation several instruments were used 
to measure different aspects of outcome. In order to investigate which 
aspects might influence burden, the CB scale was used as a measure of 
burden and was correlated with the following instruments: the FIMTM 
(divided into Motor score and Social/cognitive score), Assessment of 
Motor and Process Skills (AMPS), European Brain Injury Questionn-
aire (EBIQ), patient and close relatives version, the questionnaire of 
Life satisfaction by Fugl-Meyer (17) (LiSat 9, the overall factor Life 
in general), NIHSS and Barrow Neurological Institute Screening of 
higher cerebral functions (BNIS). The NIHSS and BNIS measured 
body functions, such as physical and cognitive function (18, 19). The 
FIMTM and AMPS evaluated activity limitations (20, 21). The EBIQ is 
a questionnaire concerning perceived social, cognitive and emotional 
problems of the stroke victim, which was given both to the patients 
and to the next-of-kin (22). The aspect of life satisfaction was only 
available from the patient (LiSat 9).

Assessments
Blinded assessors made evaluations at discharge and after the inter-
vention at 3 weeks as well as at follow-up at 3 months and 1 year after 
discharge. We believe that the burden of being a carer could not be 
assessed at discharge as caring until then had mostly been provided 
from the clinic. Therefore, the CB scale was not introduced until after 
3 weeks of intervention.

Data analysis
The number of questionnaires from the next-of-kin at the different 
occasions varied somewhat (home group n = 14 –17, day clinic group 
n = 13–16) (Fig. 1). The reason for missing data was due to non-re-
sponders from the next-of-kin; this was due to the fact of a positive 
response to be part of the study, but not being present at the meeting 
with the patient (forgetting to post the material).

We used the Mann-Whitney U test to analyse differences between 
the groups on the CB scale. The analyses were made on the total 
score and the 5 indices. Each of the groups was also analysed with 
the Sign test, the test for paired samples, in order to analyse how the 

Table I. Descriptives of the 2 groups of patients after stroke

Home group Day clinic group Total

Patients in the randomized study 3 0 29 59
Patients with a next-of-kin 19 17 36
Median age of patients (years) 53 53 53
Time since onset of stroke (mean days) 88 89 89
Next-of-kin answering questionnaire (n) 18 17 35
Number of husbands as responders 6 3 9
Number of wives as responders 12 12 24
Number of grown-up children answering 0 2 2
Families with children under the age of 18 years 2 1 3
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burden in the groups changed over time. The test was made between 
the 3-week evaluation and 3 months, between 3 months and one year 
as well as between 3 weeks and one year. The significance level was 
set at p < 0.05.

The aspects that was assumed might relate to burden were physical 
and cognitive impairment (NIHSS, BNIS), dependence in personal 
care (FIMTM) instrumental activity limitations (AMPS), the patient’s 
and next-of-kin experience of social, cognitive or emotional problems 
after the stroke (EBIQ) and the patient’s life satisfaction (LiSat 9). 
In order to analyse how these aspects might influence the caregiver 
burden, total score and the ‘‘general strain’’ index of the CB scale 
were used. The reason for using the ‘‘general strain’’ index was that it 
seemed to be the one most likely to be affected by an intervention of 
information and guidance. The correlations were made by data from 
discharge correlated to the CB scale from 3 weeks after discharge. 
Correlations were also made with data from the follow-up at one year 
in order to investigate whether the impact was the same later on in 
the rehabilitation. To detect differences between the groups the cor-
relations were made with the 2 groups separately. In order to reduce 
the risk of mass significance a higher level of significance was used 
for the correlations, p < 0.01.

RESULT

The response rate was 80% of the available sample for 
caregiver’s burden, assessed over time (i.e. 2 occasions). 
All but one of the next-of-kin acknowledged burden in at 
least some of the questions of caregiver’s burden, at the first  
assessment. The maximum sum score of the CB scale is 66 
and reflects a definite burden on all questions. The median sum 
score of the sample was 27 (0–52) at 3 weeks, 21 (0–50) at 3 
months and 19 (0–45) at the 1-year follow-up.

Between the 2 groups there were no significant differences 
either on total score or on the different indices on any of the 
CB scale assessments. Concerning change over time, the only 
significant change was found for the day clinic group, between 
3 months and one year on the ‘‘general strain’’ index. A visual 

analysis of Fig. 1 suggests a tendency to a lower burden on 
the ‘‘general strain’’ index for the next-of-kin in the home 
group compared with the next-of-kin in the day clinic group 
at 3 weeks. The burden for the home group stays about the 
same on the 2 follow-up assessments. At the same time the day 
clinic group, with a higher burden at 3 weeks, has a reduced 
burden over time and the largest reduction is seen between 3 
months and one year, which also is verified with the Sign test 
as significant. As an example of this tendency, the question 
in the ‘‘general strain’’ index ‘‘Do you sometimes feel as if 
you would like to run away from the entire situation you find 
yourself in?’’ was acknowledged by 30% of the next-of-kin in 
the home group and 60% in the day clinic group at 3 weeks, 
but at one year the numbers were 50% in the home group 
and 40% in the day clinic group. On the other 4 indices both 
groups were similar.

Correlations were performed both with total score CB scale 
and the ‘‘general strain’’ index and they gave similar results, 
i.e. the same correlations, but with the ‘‘general strain’’ index 
giving stronger or significant correlations. Therefore, we 
have chosen to present the results of the correlations with the 
‘‘general strain’’ index (Table II). The burden of caregivers in 
the home group correlated significantly, at 3 weeks, with FIM 
motor scale, FIM social/cognitive scale, AMPS process skill 
and the EBIQ completed by the next-of-kin. Also at 3 weeks, 
the burden of the day clinic group did not correlate with any 
instrument other than the EBIQ completed by the next-of-kin. 
At the 1- year follow-up there were significant correlations in 
the day clinic group between the burden of caregivers and the 
patient’s life satisfaction, FIM social/cognitive scale, while no 
significant correlations were found for the next-of-kin in the 
home group. There were significant correlations between the 
burden of care and EBIQ by the next-of-kin for both groups.

DISCUSSION

In this study where the intervention was aimed at facilitating 
adaptation to the new situation and the return home after a 
stroke, there were no significant differences between the 2 
groups, on any of the assessments. However, there seems to 
be a tendency to a lower burden for the next-of-kin in the 
home group than for the next-of-kin in the day clinic group 
directly after the intervention. The burden of the home group 
then stayed similar from 3 weeks to one year, while the day 
clinic group had a reduced burden over time. Correlations 
with other instruments made in order to examine factors in-
fluencing burden showed significant correlations to activity 
level after the intervention, but only for the next-of-kin in the 
home group. There were 2 limitations in this study that made 
it difficult to detect a difference between the 2 interventions 
and groups. The first limitation was the small sample size and 
the use of an instrument (CB scale) with only 4 different levels 
of response, which required a large difference between the 2 
groups to obtain significance. The other limitation was that we 
did not have data on the burden of the next-of-kin both before 
and after the intervention, which would have made it easier 

Fig. 1. Distribution of the ‘‘general strain’’ index for the home group 
and the day clinic group at the different assessments, 3 weeks, 3 months 
and one year after discharge. Median values, 10th, 25th, 75th, 90th 
percentiles are given.

J Rehabil Med 39



30 A. Björkdahl et al.

to draw conclusions about the effect of the intervention. How-
ever, if we had asked the next-of-kin about their burden before 
the intervention, which began the first day after discharge, it 
would have been difficult to get reliable data, as they not yet 
had taken care of the patient after the stroke other than for one 
or 2 days on some weekends.

To overcome this second limitation we tried to gather infor-
mation from the tests for change of burden over time, together 
with the visual analysis of the box plots of the burden at diffe-
rent points in time, in order to make a hypothesis of the course 
of burden from discharge to the end of the intervention. There 
seems to be a small difference in burden between the groups 
at 3 weeks (after the intervention), with the next-of-kin in the 
home group experiencing less burden. This was exemplified 
above where the home group acknowledged less burden than 
the day clinic group, at 3 weeks, on the question ‘‘Do you 
sometimes feel as if you would like to run away from the entire 
situation you find yourself in?’’. At this period until the 3 week 
assessment, the intervention period, the home group had had 
the opportunity to discuss with the team about how to adapt 
to the new situation and how to support the patient; i.e. had 
received hands on support. From that point the next-of-kin in 
the home group stayed at a similar level of perceived burden 
during the first year after discharge. This was in contrast to the 
next-of-kin in the day clinic group, who perceived less burden 
over time, with also a significant change of burden between 3 
months and one year. The obtained results could be due to the 
fact that the intervention may have reduced the initial burden 
of the next-of-kin in the home group, and this reduction sus-
tained in part. The next-of-kin in the day clinic group did not 
get education and support to the same extent and had to learn 
about the stroke and how to deal with it through time, which 
would account for the tendency to a higher burden than the 

home group after the intervention followed by a reduction of 
burden through time. On some of the questions, as exempli-
fied above, the burden of care was acknowledged more at one 
year than at 3 weeks in the home group. This can be due to 
the fact that we have no control over (or information about), 
the presence or absence of important persons who could give 
support at one year when the team no longer were doing this. 
The day clinic group, on the other hand, acknowledged less 
burden at one year than at 3 weeks, probably due to a gradual 
adaptation. There is some evidence in the literature that edu-
cation and information reduce caregiver strain, which supports 
this hypothesis (14, 23).

The results from the correlations also support the hypothesis 
regarding the variation of burden through time. There can be 
various causes of perceived burden and therefore there may not 
be a direct relation to one instrument or aspect. In this study, 
however, after an intervention we get correlation to one aspect, 
i.e. activity level, but only for one of the groups, the home 
group. This may lead to the conclusion that there had been 
something in the intervention for the home group that had re-
duced some aspect of burden and what was still remaining was 
closely related to the patient’s level of functioning. With the 
design of the 2 interventions we wanted to test if the possibility 
for the patient and the next-of-kin of getting direct feedback on 
performance in the natural context with meaningful tasks and 
explanations as to why problems occur, as well as the possi-
bility of discussing strategies to handle the problems, would 
make the next-of-kin less worried, more confident in what to 
expect of the patient and more able to support the stroke victim. 
The result from the correlations supports this theory as the 
burden in the home group correlated with the more objective 
measure of activity limitations. However, the EBIQ by the 
next-of-kin also correlated significantly with burden for both 

Table II. Goodman Kruskal’s Gamma correlations between the general strain index of the Caregiver burden scale and the instruments listed in 
the table with the values of correlation and significance

Instrument
Home group Day clinic group

Value p-value Value p-value

Discharge
LiSat 9, Life in general –0.292 0.151 –0.279 0.155
FIM motor item –0.504 0.003 ** –0.265 0.287
FIM social/cognitive item –0.488 0.001*** –0.021 0.918
AMPS motor skill –0.510 0.011 –0.030 0.908
AMPS process skill –0.434 0.010** 0.010 0.962
NIHSS sum score 0.256 0.206 –0.098 0.707
EBIQ patient sum score 0.286 0.145 0.160 0.516
EBIQ next-of-kin rating 0.623 0.000*** 0.486 0.006**

1 year
LiSat 9, Life in general –0.170 0.576 –0.667 0.000***
FIM motor item –0.284 0.058 –0.362 0.117
FIM social/cognitive item –0.225 0.267 –0.697 0.000***
AMPS motor skill –0.122 0.554 –0.111 0.653
AMPS process skill –0.373 0.081 –0.123 0.629
NIHSS sum score 0.307 0.080 0.303 0.270
EBIQ patient sum score 0.130 0.632 0.569 0.025
EBIQ next-of-kin rating 0.674 0.000*** 0.704 0.000***

**p < 0.01, ***p < 0.001.
AMPS: Assessment of Motor and Process Skills, NIHSS: National Institute of Health Stroke Scale, EBIQ: European Brain Injury Questionnaire.
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groups. This was not surprising, since the instrument concerns 
the degree of problems perceived by the caregiver, which is 
probably close to what is burdensome.

By the 1-year follow-up there was no longer any correlation 
between caregiver burden and level of functioning for either 
group. Instead the significant correlations at this point were on 
the instruments concerning satisfaction and the perception of 
degree of social, emotional and cognitive problems, together 
with the FIM social/cognitive scale, and this time only for 
the next-of-kin in the day clinic group. A possible explana-
tion could be that without the easy access to information or 
education about the stroke, the next-of-kin and the patients 
will learn by themselves to handle the situation, but may feel 
unsatisfied as they lack enough knowledge about the causes 
of the problems as well as the understanding of the stroke 
consequences. None of the earlier studies aiming at explaining 
the impact of stroke on caregiver burden have included an 
intervention, such as for the home group in the present study, 
with possibilities for counselling. This might be part of the 
explanation for the results stating that caregiver burden not 
relates to the disability of the stroke victim (1, 2, 4, 6) or as 
in the case of Bakas et al. (24) who described time-consuming 
and difficult tasks as being predictive of negative caregiver 
outcome and Schulz et al. (9) reporting caregiver burden as 
being associated with the amount of social contacts and the 
feeling of control of their lives. The caregivers in these above 
mentioned studies were similar to the next-of-kin in the day 
clinic group in this study.

If the significant correlation of burden of the caregivers and 
the patient’s ability in the home group after the intervention 
was due to the intervention, why does this correlation not 
persist at the 1-year follow-up? Schulz et al. (9) examined the 
psychosocial impact of stroke on primary support persons and 
found different predictors of burden at different times. Their 
explanation was that in the beginning the physical sequel was 
the most obvious problem and created most distress and in 
addition the caregivers did not yet have enough experience 
with the condition to appreciate the potentially long-lasting 
impact on their own lives. If this is true it may contribute to 
an explanation of why the correlations between burden and 
functioning at 3 weeks have disappeared by the 1-year follow- 
up. In the caregiver burden scale some of the questions concern 
the constraints on the life of the next-of-kin the stroke causes 
and these may have become more significant by time. Another 
important factor of burden in the study by Schulz et al. (9) was 
a decrease over time in relationships with whom the caregivers 
could discuss problems associated with the stroke. During 
the intervention of the present study the family had access to 
counselling, which was not the case at one year.

Both in the present study and the one by Schulz et al. (9), the 
stroke was relatively mild, which may be of importance when 
generalizing the results to other samples. They also found that 
older age was associated with less distress and in the present 
study there was a relatively young sample. With younger 
patients after stroke the need for a next-of-kin would be less 
than with elderly because of the tendency for younger patients 

after stroke to make a more complete recovery (25). However, 
the elderly patients often also have an elderly next-of-kin, who  
often are more fragile than the younger next-of-kin. On the 
other hand rehabilitation of young patients after stroke is  
associated with a variety of social problems, including marital 
break-up, child-care responsibilities, and return to employ-
ment, which are uniquely important in this age group (25). 
In this sample there were 3 female stroke victims who were 
separated and the number is not very different from the normal 
population, but what is notable was that it was 3 females in a 
sample of 25 men and 9 women.

In the present study we have been able to show that there is 
a substantial burden on next-of-kin of ‘‘younger’’ patients after 
stroke, even though they are well recovered and able in basic 
activities such as personal care. Earlier findings suggest that in-
formation and counselling have a positive effect both on patient 
outcome and caregiver burden (13, 14) and in this study there 
are tendencies and significant findings, that put together, support 
these findings. However, the need to gather stronger evidence is 
apparent in order to be able to implement proper interventions.
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