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ABSTRACT
Background: Stroke survivors returning home
after discharge from hospital and their carers
require support to meet their rehabilitation
needs (independence in Activities of Daily Living, exercise, psychosocial support). Voluntary
or charitable care providers may be able to address some of these needs. Objective: To explore the feasibility of delivering and evaluating
enhanced support to stroke survivors and their
carers, with a Rehabilitation Support Worker
(RSW). Methods: 16 consecutive stroke survivors and their carers were included. All participants received usual hospital care. Seven of
these patients and their carers were also allocated an RSW from a charitable care provider.
The RSW accompanied therapy training sessions with the patient, carer and therapist in
hospital. On discharge, the RSW visited the patient and carer at home over the initial 6 week
post-discharge period to support them in practising rehabilitation skills. Patient function
(Barthel Index) and patient/carer confidence
were independently assessed at discharge
(Week 0). The above assessments and patient/carer mood (GHQ-12) and Carer Giver
Strain were also assessed at Weeks 1, 6 and 12.
RSWs were interviewed for their views about the
service. Results: Participants’ functional ability
at Week 1 post-discharge was significantly
higher in the RSW group. At 6 and 12 weeks
post-discharge, functional ability was not significantly different between groups. Carers in
the intervention group were less confident at all
time points, however, this was not significant.
Copyright © 2013 SciRes.

There was no significant effect on carer strain or
well-being. Interviews with RSWs highlighted
areas of their training that could be enhanced
and the need for greater clarity as to their role.
Conclusions: The results showed that a definitive trial of rehabilitation support is feasible. A
number of obstacles however would need to be
overcome including: difficulty in identifying suitable patients, clarity of the RSW role, and appropriate training content.
Keywords: Stroke; Rehabilitation; Activities of Daily
Living; Instrumental Activities of Daily Living

1. INTRODUCTION
Stroke is the major cause of long-term neurological
disability in adults [1] with approximately half of all
those surviving living with severe functional problems
[2]. The majority of stroke survivors (78%) return to
their own homes either alone or with a carer, yet of those
less than 30% receive formal therapy such as seeing a
Physiotherapist or Occupational Therapist [3]. Furthermore, skills developed in rehabilitation may be diminished as half of stroke survivors lose the ability to perform at least one basic functional task within six weeks
of discharge [4]. Providing informal rehabilitation support upon discharge may help with these issues. In 2010, a
systematic review evaluated the impact of “stroke liaison
workers” and found that patients with mild to moderate
disability benefited from a reduction in death and disability
[5]. However, it has also been reported that studies of family
or social support have failed to have much effect on functional problems [6-9]. A recent study identified that rehabilitation practice that addresses and supports autonomy,
adaption and social connection may help commuOPEN ACCESS
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nity-dwelling stroke survivors regain personally valued
activities post-stroke [10]. Providing a targeted rehabilitation support service designed to support promotion of
activities of daily living (ADL) may therefore be more
pertinent and effective.
In addition to patients’ rehabilitation needs post-discharge from hospital, the needs of informal carers are
also significant following a patient’s return home, with
carers commonly experiencing emotional distress [11]
and carer strain post-discharge [12,13]. In a study of patients’ and carers’ rehabilitation needs, a group of five
carers identified the need to provide patients with physical and mental stimuli as important [14]. In addition, the
same study also identified that the needs relating to
training for family members in community living were
partially fulfilled [14]. Another study interviewed family
care-givers of stroke survivors and suggested that implementing a family-centred model of care may better
support caregivers [15]. There is therefore a clear requirement for more support for carers to address these
issues in more detail. Previous studies providing family
or social support have shown some benefit for carers in
terms of satisfaction with practical information provision
[6,9], emotional support [9], mood [6,8] and improved
quality of life [6,7]. However, many have failed to improve carer mood [9,16,17] or carer strain [7,9,17]. It is
clear that possibilities exist to address the unmet needs of
carers although it would appear that more could be done
to improve carer strain particularly in regards to rehabilitation stimulus and resuming community living.
A rehabilitation support service provided by a locally
based and well-established charitable care organisation
was incorporated into a stroke service model. The service
provided stroke patients and carers with a Rehabilitation
Support Worker (RSW) whose role was to promote independence through providing support in ADLs and offering an opportunity for exercise. The service was intended to integrate with existing stroke care services to
help address the rehabilitation needs of patients and carers post-discharge, such as practising ADLs and Instrumental Activities of Daily Living (IADL).
The aim of this trial was to test the feasibility of delivering the rehabilitation support service support service
including evaluation of any beneficial effects for patients
and carers, ease of recruitment and any issues relating to
the role of an RSW. The trial was approved by the Liverpool Research Ethics Committee.

2. METHODS
Subjects were consecutive acute stroke patients who
were transferred to a stroke rehabilitation unit, and their
carers over an 18-month period. Patients were considered
for inclusion if they were over 18 years old, discharged
home to live with and be supported by a carer, had a reCopyright © 2013 SciRes.

1125

sidual disability following stroke and required the assistance of one to transfer (confirmed by Multi-disciplinary
Team [MDT]). The exclusion criteria for the trial were:
patients discharged to residential care or home alone,
patients able to independently transfer, patients unable to
transfer or requiring the assistance of two, and patients
with cognitive difficulties that precluded consent. The
focus of the intervention was aimed at supporting the
carer in practising rehabilitation skills such as ADLs
(transfers, mobility skills, grooming) and also IADLs
(food preparation, housework) with the patient. The inclusion/exclusion criteria therefore reflect a patient who
has residual deficit with one carer supporting them.

2.1. Procedure
Patients who met the criteria for inclusion were identified by the stroke consultant and the ward team. For the
purpose of this trial, we defined “carer” as the main person involved in every-day care of the patient other than a
professional care worker. The ward manager approached
the patient and carer and informed them about the trial.
Written consent was obtained after 24 hours from those
agreeing to participate. Consenting patient and carer
units were randomised (using sealed envelopes), two
weeks prior to discharge, by a third party, to either Control or Intervention group (one to one ratio).

2.2. Control Group
The patients in the Control group received the usual MDT,
rehabilitative care, and discharge planning. Following discharge, patients received a package of conventional postdischarge support, which may have included outpatient
therapy and social services output dependent on need.

2.3. Intervention Group
Upon consent, the patients in the Intervention group,
in addition to receiving the usual MDT rehabilitative care
and discharge planning outlined above, were allocated an
RSW from the charitable care organisation. The organisation’s usual role was to provide a carer support service,
to meet the individual needs of carers and the person
they are caring for. In this role, the organisation provided
members of their existing care staff to be trained as
RSWs. In their new role as an RSW, they received specialist stroke-relevant training with the hospital therapists,
covering the medical, physical and social aspects of
stroke. Training sessions included stroke awareness, the
rehabilitation approach to stroke and practical aspects of
stroke patient care. They were not trained to provide specific psychological support, however they were informed
about these aspects in order to augment their stroke
awareness. Furthermore, RSWs were not trained to practically assist in healthcare, for example hoisting the paOPEN ACCESS
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tient or using equipment. RSWs were reminded that they
were to work “with” rather than “for” the patient and
carer in achieving rehabilitation goals. Written information was provided to help explain the role of an RSW.
Once trained, the RSWs attended individual, patient
centred training sessions (two weeks prior to discharge)
with the therapist, patient and carer, where the patient’s
rehabilitation goals were set. Rehabilitation activities
targeted at achieving those goals were then practised by
the patient in hospital, under supervision of a therapist,
with observation and assistance by both the carer and the
RSW. Examples of the type of activities practised include walking up and down the stairs, self-feeding and
grooming (e.g. shaving). Other instrumental activities
practised included food preparation (making a cup of tea)
and housework (washing up). Record sheets were used
and signed by therapists to ensure that RSWs had completed basic training and the patient centred training. The
RSW was therefore cognisant of the patient’s rehabilitation needs and was aware of the skills required by the
carer to promote the patient’s recovery. In order to achieve
this, RSWs spent approximately six hours with the patient and carer while they were practising their rehabilitation activities.
Subsequent to discharge, the patient and carer were
encouraged to continue practising the rehabilitation activities taught in hospital. They were supported in practising these activities by the RSW, who visited the patient’s home on mutually agreed occasions over the first
six weeks of discharge. These visits provided approximately 24 hours of rehabilitation support on a gradually
reducing basis over the six week period (i.e. Weeks 1 & 2
= six hours per week, Weeks 3 & 4 = four hours and
Weeks 5 & 6 = two hours). RSWs were given these timings as guidelines and finished visiting the patient at the
end of the 6 week period. In terms of usual care received,
patients in the intervention group were not treated any
differently to the control group. The trial took place before primary care based rehabilitation was routinely
available to patients as part of their care package.

2.4. Evaluation
2.4.1. Patient
The focus of the intervention was aimed at supporting
the patient in rehabilitation skills, primarily ADLs. Function was therefore our primary outcome, measured by the
Barthel Index [18]. We were also interested in the confidence of patients in performing ADLs. We therefore
measured the patient’s confidence of performing each
item on the Barthel (designed specifically for this trial,
not psychometrically tested); each item was scored 0 (not
confident) to 4 (extremely confident). Furthermore, we
were interested in patient well-being: measured by the
12-item General Health Questionnaire (GHQ-12) [19].
Copyright © 2013 SciRes.

2.4.2. Carer
The intervention was designed to support both patient
and carer in practising rehabilitation skills. We were
therefore interested in carer well-being measured by the
GHQ-12 and carer strain measured by Carer Strain Index
[20]. We were also interested in the level of carer confidence in the patient’s ability to perform ADLs. We
measured this by asking the carer to rate their confidence
in the patient performing each item on the Barthel (designed specifically for this trial, not psychometrically
tested), each item scored 0 (not confident) to 4 (extremely confident).
2.4.3. Data Collection
Data were collected face-to-face (questionnaire was
read to participant) by the research physiotherapist (blind
to treatment group) upon discharge (baseline) and Weeks
1, 6, and 12 post-discharge at the patient’s home. Carer
data were collected by leaving a questionnaire for the
carer to self-complete and post back. If necessary, assistance was available to complete the carer questionnaire.
2.4.4. RSWs
Qualitative methods were employed to measure the
RSWs’ perception of the service. We asked the RSWs if
they were willing to be interviewed after they had completed the intervention. Those who agreed were interviewed by a researcher on a one to one basis using a
semi-structured interview guide. The interviews were
designed to explore their experiences in providing the
service, and areas they felt needed improvement. Interviews were transcribed verbatim and all comments were
anonymised.

2.5. Data Analysis
Scale data were described using means and 95% confidence intervals. Group comparisons were made using
ANOVA accounting for baseline score.
Interview transcripts were read by a researcher and
emergent themes were identified by coding. A second
researcher independently coded the interviews and compared results to determine the reliability of themes identified.

3. RESULTS
Sixteen patients and carers were recruited over an 18
month period, nine (56%) in the Control group and seven
(44%) in the Intervention group. Figure 1 shows the
flow of patients through the trial and reasons for noninclusion. The collection of patients’ data yielded a 100%
response. Leaving the questionnaire for the carers to
complete gave us a 94% response over the 12 weeks.
Patients in the Control group were slightly older than
OPEN ACCESS
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Patients admitted to hospital with acute stroke during 18
month trial period (n=875)

Non-inclusion (n=859)
*patient died as an in-patient (n=203)
*patient discharged home alone (n=202)
*patient discharged to residential care (n=137)
*patient discharged home with a companion
[independent transfer] (n=301)
*patient discharged home with a companion
[unable or need two to transfer] (n=13)
*patient discharged home with a companion,
needs one to transfer [cognitive difficulties](n=2)
*patient non-consent (n=1)

Randomised (n=16)

Intervention
(n=7)

Control (n=9)

1 week follow
up (n=7)

1 week follow
up (n=9)

6 week follow
up (n=7)

6 week follow
up (n=8)
*1 refused to
complete
questionnaire

12 week follow up
(n=7)

12 week follow
up (n=8)
*1 refused to
complete
questionnaire

Figure 1. Flow diagram of patients entering the trial and reasons for non-inclusion.

those in the Intervention group (Table 1). There were
three female patients in both the Intervention and Control
group (43% and 33% respectively). Patients in both
groups were of similar functional ability (Table 1). All
patients in the trial were recruited within one to four
months post-stroke. No patients died during the trial.

3.1. Patient and Carer Outcomes
After controlling for baseline (discharge) Barthel score,
the score at week 1 (post-discharge) was significantly
higher for the Intervention group (mean difference [MD
= 1.6, 95% confidence interval [CI] = 0.5 - 2.7). At
Weeks 6 and 12 there were no significant differences
between the groups. There were no significant differences between groups for the Barthel score, individual
Copyright © 2013 SciRes.

Barthel items for transfers and mobility or patient confidence in performing transfers and mobility (Table 2).
Patient well-being improved between weeks 1 and 12 in
the Control group and deteriorated in the Intervention
group; however this was not significant (Table 2).
There were no significant differences between groups
for carer well-being or carer strain (Table 3). Carers in
the Intervention group were less confident than the Control group at Weeks 1, 6 and 12; however, this was not
significant (Table 3).

3.2. Interview Data
Two RSWs agreed to be interviewed. The three main
themes identified from the interviews with the RSWs
were: training issues, content of the service they were
OPEN ACCESS
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Table 1. Baseline characteristics of patients allocated to the Intervention group (RSW) and Control group.
Intervention group (n = 7)

Control group (n = 9)

Age (years), mean

63.7 SD = 14.2 (range 45 - 83)
Median 66.0

70.9 SD = 10.6 (range 60 - 91)
Median 70.0

Sex, % male

4 (57%)

6 (67%)

Barthel Index score, mean

15.8 SD = 4.3 (range 8 - 20)
Median 16.5

14.9 SD = 3.3 (range 9 - 18)
Median 16.0

Stroke onset (days), mean

70 SD = 34.9 (range 26 - 111)
Median 68.0

52 SD = 14.1 (range 30 - 82)
Median 51.0

Table 2. For patients in the two groups over time, mean difference (95% confidence intervals) for Barthel Index total, transfers and
mobility, patient confidence in transfers and mobility and patient well-being.
Week 1

Week 6

Week 12

Usual Care

14.4 (13.7, 15.1)

15.6 (13.2, 17.9)

14.7 (12.1, 17.2)

RSW

16.0 (15.2, 16.8)

15.0 (12.5, 17.6)

15.3 (12.6, 18.2)

1.6 (0.5, 2.7)

−0.5 (−4.0, 3.0)

0.7 (−3.1, 4.5)

2.5 (2.2, 2.7)

2.7 (2.3, 3.0)

2.5 (2.0, 3.0)

Barthel Total

Difference in Means
Barthel Transfer
Usual Care
RSW

2.7 (2.4, 3.1)

2.6 (2.2, 3.0)

2.8 (2.2, 3.3)

Difference in Means

0.3 (−0.2, 0.7)

−0.1 (−0.6, 0.4)

0.3 (−0.5, 1.0)

Usual Care

2.4 (2.1, 2.8)

2.9 (2.6, 3.2)

2.8 (2.4, 3.2)

RSW

2.1 (1.6, 2.5)

2.5 (2.2, 2.8)

2.4 (2.0, 2.9)

−0.4 (−1.0, 0.2)

−0.4 (−0.8, 0.1)

−0.4 (−1.0, 0.3)

2.9 (2.1, 3.7)

2.4 (1.6, 3.3)

2.5 (1.6, 3.4)

Barthel Mobility

Difference in Means
Patient Confidence (Transfer)
Usual Care
RSW

3.5 (2.6, 4.5)

2.8 (1.9, 3.7)

2.4 (1.4, 3.5)

Difference in Means

0.6 (−0.7, 2.0)

0.4 (−0.9, 1.7)

−0.1 (−1.5, 1.4)

2.4 (1.8, 3.0)

2.6 (1.9, 3.3)

2.6 (1.9, 3.3)

Patient Confidence (Mobility)
Usual Care
RSW

3.2 (2.3, 4.2)

2.4 (1.5, 3.3)

2.6 (1.7, 3.4)

Difference in Means

0.9 (−0.3, 2.1)

−0.2 (−1.4, 1.0)

−0.1 (−1.2, 1.1)

Usual Care

5.0 (2.6, 7.5)

3.3 (1.3, 5.2)

3.5 (0.9, 6.1)

RSW

4.1 (1.5, 6.8)

4.1 (0.4, 7.9)

6.1 (2.5, 9.8)

Difference in Means

0.9 (−3.1, 4.8)

−0.9 (−5.8, 4.0)

−2.6 (−7.7, 2.4)

GHQ−12

providing and confidence in their role.
3.2.1. Training Issues
It emerged that the RSWs had only had limited contact
with therapists in their training period (one or two occasions) and would have been keen to have done more.
They were also eager to improve their knowledge of
stroke, including awareness of the differing outcomes
between strokes.
Copyright © 2013 SciRes.

3.2.2. Content of the Service
RSWs’ perceptions of the service they were providing
often conflicted with what actually happened during their
visits. As a result, elements of caring for the patient were
introduced to the visits.
3.2.3. Confidence
As a consequence of the conflicts in the content of service, it was felt that more training should be provided
OPEN ACCESS
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Table 3. For carers in both groups over time mean difference (95% confidence intervals) for confidence in patient transfers, mobility
and well-being.
Week 1

Week 6

Week 12

Usual Care

2.4 (1.9, 3.0)

2.8 (2.1, 3.4)

2.3 (1.6, 3.0)

RSW

2.2 (1.4, 3.0)

2.2 (1.3, 3.1)

1.7 (0.6, 2.7)

−0.2 (−1.2, 0.8)

−0.6 (−1.7, 0.6)

−0.6 (−1.9, 0.6)

Usual Care

2.3 (1.6, 3.0)

2.7 (2.1, 3.2)

2.5 (1.9, 3.0)

RSW

2.1 (1.2, 2.9)

2.3 (1.6, 2.9)

1.7 (0.9, 2.4)

−0.3 (−1.4, 0.9)

−0.4 (−1.3, 0.4)

−0.8 (−1.7, 0.2)

Usual Care

2.3 (0.6, 4.0)

2.6 (1.0, 4.2)

2.5 (0.9, 4.1)

RSW

4.3 (1.8, 6.8)

4.6 (2.6, 6.6)

3.3 (1.6, 5.0)

−2.0 (−5.3, 1.4)

−2.0 (−4.9, 1.0)

−0.8 (−3.3, 1.8)

Usual Care

3.3 (1.5, 5.1)

5.4 (2.9, 7.9)

5.8 (2.5, 9.1)

RSW

5.0 (2.6, 7.5)

4.0 (1.2, 6.8)

3.7 (1.7, 5.7)

−1.7 (−5.1, 1.7)

1.4 (−2.8, 5.5)

2.0 (−2.3, 6.4)

Carer Confidence in Patient Transfer

Difference in Means
Carer Confidence in Patient Mobility

Difference in Means
Carer GHQ-12

Difference in Means
Carer Giver Strain

Difference in Means

regarding the content of each visit with the patient and
carer, including awareness of different exercises and
other activities. RSWs explained that this would help to
improve their confidence in their role as an RSW.

4. DISCUSSION
The trial demonstrated a significant effect on patient
function for the Intervention group at Week 1 post-discharge. However, this was not sustained at Weeks 6 or 12
and no other significant effects were reported for patient
or carer outcomes. The trial showed that delivering a
randomised trial of rehabilitation support post-discharge
is feasible. However, there are issues in regards to recruitment to this type of rehabilitation trial, content of
the intervention provided and staff training needs which
need to be considered.
A significant effect was reported for the Intervention
group’s Barthel score at Week 1. However, the results
showed no significant difference in patient’s functional
ability at 6 or 12 weeks post-discharge. The initial effect
at Week 1 may therefore simply be reflecting the readjustment phase upon discharge that occurs to both the
stroke survivor and carer. Previous studies of family
support or carer training have also shown no significant
effect on patient function [6-9]. The lack of effect in this
trial and elsewhere suggests that rehabilitation support of
this nature does not directly benefit patient function.
However, this may be due to lack of a clearly defined
Copyright © 2013 SciRes.

role for the RSW. Future studies of this nature should be
clear about the type of rehabilitation activities being under taken and the process of providing support.
There was no significant effect on carer confidence,
carer strain or well-being. Similarly, studies of care models after stroke, such as early supported discharge or
family support have also failed to improve carer mood
[9,16,17]. The lack of effect in the carers may be a consequence of the intervention being tailored to the rehabilitation needs of the stroke survivor with no specific
intervention to the carer. The intervention as such did not
focus on the needs of the carer. Future studies should
consider elements of the intervention designed specifically to improve carer mood and well-being.
The interview findings suggested that RSWs required
specific training and development to improve their confidence in delivering the service and fulfilling their role.
The RSW comments suggest that the definition of their
role lacked precision. They felt that they needed more
stroke-specific knowledge and a greater understanding of
how to use their time with the patient and carer to greatest
effect. Training plans and the content of sessions with
patients and carers need to be carefully identified and
planned so that the needs of RSWs, patients and carers
can be met. Supervision and guidance of RSWs during
the intervention period in the community may also be
beneficial in making sure that RSWs are cognisant of
their expectations and comfortable in their role.
Interviews also suggested that RSWs were acting in a
OPEN ACCESS
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caring role, rather than an enabling role. Although their
role was not designed to act for the patient and carer,
interviews revealed certain elements of “caring for” were
introduced. A previous study of family care workers
suggested that providing support rather than improving
patients’ coping skills may have contributed to patients in
the treatment group being more helpless and possibly
depressed [8]. Future studies should include more training in the enabling philosophy of stroke rehabilitation
and its supporting evidence.
The trial was hampered by the small number of participants, a consequence of the difficulty in recruiting
suitable patients. Our inclusion/exclusion criteria were
designed to reflect the needs of a patient with a residual
deficit returning home with a carer supporting them.
Consequently, we excluded a large group of patients who
were discharged home with a companion and who could
independently transfer. Future studies of this nature
should consider widening the inclusion criteria to include
patients who are more mobile but have other difficulties
related to ADLs or IADLs. These patients and their carers may seek benefit from an RSW service in addressing
rehabilitation needs, e.g. doing housework.

use of suitable outcome measures which accurately reflect a rehabilitation intervention.
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