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ABSTRACT

Objective To study the association of caregiver factors
and stroke survivor factors with supervised community
rehabilitation (SCR) participation over the first 3 months
and subsequent 3 to 12 months post-stroke in an Asian
setting.

Design Prospective cohort study.

Setting Community setting.

Participants We recruited stroke survivors and their
caregivers into our yearlong cohort. Caregiver and stroke
survivor variables were collected over 3-monthly intervals.
We performed logistic regression with the outcome
variable being SCR participation post-stroke.

Outcome measures SCR participation over the first 3
months and subsequent 3 to 12 months post-stroke
Results 251 stroke survivor-caregiver dyads were
available for the current analysis. The mean age of
caregivers was 50.1 years, with the majority being female,
married and co-residing with the stroke survivor. There
were 61%, 28%, 4% and 7% of spousal, adult-child,
sibling and other caregivers. The odds of SCR participation
decreased by about 15% for every unit increase in
caregiver-reported stroke survivor’s disruptive behaviour
score (OR: 0.845; 95% Cl: 0.769 to 0.929). For every 1-unit
increase in the caregiver’s positive management strategy
score, the odds of using SCR service increased by about
4% (OR: 1.039; 95% Cl: 1.011 to 1.068).

Conclusion We established that SCR participation is
jointly determined by both caregiver and stroke survivor
factors, with factors varying over the early and late
post-stroke period. Our results support the adoption of

a dyadic or more inclusive approach for studying the
utilisation of community rehabilitation services, giving

due consideration to both the stroke survivors and their
caregivers. Adopting a stroke survivor-caregiver dyadic

Strengths and limitations of this study

» We studied the association of caregiver factors
along with stroke survivor factors with supervised
community rehabilitation participation over the first
3 months and subsequent 3 to 12 months post-
stroke in a prospective yearlong cohort study.

» We are among the first to demonstrate the role of
caregivers in stroke survivor's supervised commu-
nity rehabilitation substantiating the rationale for
the adoption of a stroke survivor-caregiver dyadic
approach to studying post-stroke outcomes.

» Another strength is the comprehensiveness of care-
giver variables considered, which enabled us to ex-
plore the role of caregivers in depth.

» Our study sample included patients with stroke sur-
viving the first post-stroke year, excluding deaths
within the follow-up period (<5%) limiting the gen-
eralisability of our findings to those stroke survivors
who are alive at the end of the first year post-stroke.

» There is a possibility of information bias related to
the limited recall of supervised community reha-
bilitation participation by stroke survivors and their
caregivers, which was addressed by keeping a rela-
tively shorter recall period.

approach in practice settings should include promotion

of positive care management strategies, comprehensive
caregiving training including both physical and behavioural
dimensions, active engagement of caregivers in
rehabilitation journey and conducting regular caregiver
needs assessments in the community.
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INTRODUCTION

Stroke is associated with a significant mortality burden
globally." However, recent epidemiological trends with
an increased incidence in the younger population and
decreasing mortality rates over the years highlight the
importance of functional recovery poststroke.” While
rehabilitation is essential for functional recovery and
re-integration back in the community, it is conditional on
patients with stroke taking the initiative to attend such
rehabilitation services post-stroke. The transition from
inpatient settings into the community is challenging for
the stroke survivor-caregiver dyads.” They move from
a well-supported setting with a multidisciplinary team
providing care and facilitating rehabilitation to a setting
where they are on their own trying to maintain the care
continuum and seeking community services including
supervised community rehabilitation (SCR). This chal-
lenging transition is further described by the concept of
the duality of stroke crisis with first crisis coinciding with
the stroke and the second occurring during the discharge
from an inpatient setting to home.* During this second
crisis, stroke survivors often feel unprepared and over-
whelmed to navigate post-stroke recovery journey. Many
stroke survivors rely on family caregivers’ assistance to
continue their recovery journey.

The role of family caregivers becomes highly relevant
post-stroke, considering more than half of the stroke
survivors are discharged home with differing degrees of
residual physical impairments.5 However, neither is this
caregiving role explicitly acknowledged nor is the caregiv-
er’s capacity and commitment to providing care assessed.”
This could result in a mismatch between the expected
caregiving responsibilities and the caregiver’s ability to
fulfil these, potentially leading to adverse consequences
for the stroke survivor-caregiver dyad. High reliance on
caregivers to assist the stroke survivors in the community
implies that caregiver factors like coping or perceived
stress can in turn, influence the stroke survivors’ outcomes
like participation in SCR. This highlights the importance
of adopting a stroke survivor-caregiver dyadic approach
to studying and implementing SCR, which includes provi-
sion of physical rehabilitation services by licensed phys-
iotherapists or occupational therapists in the community
settings, such as day rehabilitation centres (DRCs)
or patient’s home. Dyadic approach is described as a
‘holistic approach to post-stroke care provision by health-
care practitioners, giving due importance to both patients
with stroke and their caregivers, integrating caregivers in
the healthcare system to extend the care continuum to
include informal care in the community and provision
of timely support for caregivers’.” Prior accounts in both
stroke’ " and non-stroke''™" populations have included
such dyadic approach in their narratives. In addition,
giving due consideration to both the stroke survivors and
their caregivers in psychoeducational, skill-building and
support interventions is reported to improve stroke survi-
vors’ outcomes.

Recognising the relevance of caregivers in stroke survi-
vor’srecovery process, researchers have attempted to study
the association of caregiver availability and some socio-
demographic characteristics with functional outcomes
poststroke across inpatient rehabilitation services.'*"®
While a study in the USA' reported positive role of the
spouse in the recovery of stroke survivors, another study
in Canada" reported caregiver support being associ-
ated with a higher functional gain as compared with
those without caregiver support. A recent study in China
explored the role of family member’s positive and nega-
tive attitudes in the functional and cognitive recovery
of stroke survivors, with higher positive attitudes being
associated with higher cognitive gains after rehabilita-
tion.”” Existing literature supports caregivers playing an
important role in stroke survivors’ functional and cogni-
tive outcomes post-rehabilitation across different settings
and contexts. However, none of the studies so far have
focussed on the association of caregiver characteristics
with SCR participation.

Addressing the above mentioned gaps, we aimed to
study the association of caregiver factors along with stroke
survivor factors with SCR participation over the first 3
months and subsequent 3 to 12 months post-stroke in an
Asian setting.

MATERIALS AND METHODS

Study setting

In Singapore, after stabilisation in a tertiary hospital,
stroke survivors are assessed for rehabilitation eligibility,
and based on this assessment, they may undergo inten-
sive rehabilitation in an inpatient setting.”’ Another
option either in succession to above or as an alterna-
tive is SCR, often delivered at the DRCs. DRCs are run
either within the premises of a step-down facility or as
stand-alone centres, mainly providing physiotherapy and
occupational therapy.”” DRCs along with nursing homes
(ie, long-term residential care settings within the commu-
nity) and home-based rehabilitation fall under the broad
umbrella of SCR.

Participants

Our participants were part of the Singapore Stroke Study
(S3), a prospective observational study with recruitment
of stroke survivors and caregivers over a period extending
from December 2010 to September 2013. Singaporeans
or permanent residents 40 years and above who suffered
a stroke or experienced symptoms within 4 weeks of
admission to any of the five tertiary hospitals in Singapore
during the recruitment period with confirmed stroke
diagnosis were recruited along with their caregivers. Care-
givers could be an immediate or extended family member
or a friend who provided care or assistance of any kind
and took the responsibility for the stroke survivor and
were recognised by the stroke survivor, not fully paid for
caregiving. The on-site research nurses reviewed the list
of stroke survivors on a daily basis to screen for eligible
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participants and conduct recruitment. All participants
were explained the study purpose and procedures in their
preferred language, and written informed consent was
taken and documented. Participants were informed that
they could withdraw from the study at any point during
the follow-up period, if they wished.

Data was collected at 3-monthly intervals, via in-person
interviews at baseline, 3 month and 12 month time
points, and via telephone interviews at 6 month and 9
month time points. Trained interviewers conducted inter-
views covering the health, social and financial domains.
Several measures were taken to ensure good compli-
ance and minimise attrition, such as sending reminders
prior to scheduled interviews, scheduling interviews over
weekends or evenings during weekdays, multiple contact
attempts (up to three) before categorising as lost to
follow-up. To ensure the standardisation and quality of
data collection, main investigators trained the research
assistants. The training sessions were video-recorded, and
these recordings were used to train subsequent research
assistants covering the content and method of data collec-
tion along with consent taking procedures. We enrolled
multi-ethnic participants, and all participants were
interviewed in their preferred language (eg, English,
Mandarin, Malay or Tamil). Before collecting data, we
pilot tested our survey on 40 participants from two of the
five sites and finalised the survey forms after inclusion of
necessary amendments. Further details about the S3 are
reported elsewhere.”*

Independent variables (caregiver)

With a primary focus on caregiver factors, following care-
giver variables were considered for current analysis: socio-
demographic characteristics, marital status, relationship
with caregiver (caregiver being spouse, adult-child,
sibling or others including distant relatives and friends),
number of chronic ailments, co-residing status, caregiver
burden, family conflict, social support, caregiver reported
stroke survivor behavioural issues and adopted caregiver
management approaches. Under the caregiver burden,
we incorporated measures of both objective and subjec-
tive burden measured by the Oberst Caregiving Burden
Scale** and the Zarit Burden Interview,” *® respectively.
The family caregiving conflict scale recommended
by Pearlin and colleagues was used to capture family
conflict.”” Adapting Pearlin and colleagues’ description
of social support, we incorporated both ‘instrumental’
and ‘expressive’ dimensions of social support, with former
captured by presence of paid help or foreign domestic
worker (FDW) for general household tasks or specifi-
cally for stroke survivor and latter captured by Pearlin’s
8-item perceived social support instrument.?” The care-
giver reported occurrence of problematic behaviour by
stroke survivors was recorded using the Revised Memory
and Behavioural Problem Checklist, previously used in
stroke survivors.”! Caregivers were asked whether any
of the 21 problematic behaviours (eg, ‘asking the same
question over and over’, ‘destroying property’, ‘crying

and tearfulness’, etc) have occurred during the previous
week. Responses were recorded on a 5-point Likert scale:
O=never, 1=not in the past week, 2=one to two times per
week, 3=three to six times per week and 4=daily or more
often.™ Separate summated scores were calculated across
the three domains of disruptive, depressive and memory
related behavioural problems with Cronbach’s alpha for
each being 0.73, 0.87 and 0.90, respectively. To capture
the care management approaches by stroke survivors’
caregivers, we used the revised Dementia Management
Strategies Scale. Previously validated in Singapore,”
the scale has two subcomponents of positive and nega-
tive types of management strategies with good reported
internal consistency (Cronbach’s alpha 0.89 and 0.87,
respectively).

Independent variables (stroke survivor)

Following baseline stroke survivor variables were consid-
ered: socio-demographic characteristics, marital status,
ward class as a proxy of socioeconomic status, Charlson
Comorbidity Index, type of stroke (ischaemic or non-
ischaemic), recurrent or first stroke, stroke severity
measured on National Institute of Health Scale (NIHSS),
functional status measured on modified Rankin scale
(mRS), impairment in cognition measured on the Mini-
Mental State Examination (MMSE), discharge status
and depression measured on the 11l-item version of the
Centre for Epidemiological Studies Depression scale.
Ward class captured the category of the ward in which the
stroke survivor stayed during the index hospitalisation.
To make healthcare affordable for all, the Singaporean
government subsidises inpatient stay in the tertiary care
setting in a tiered manner. Based on financial assessment,
the patients can be eligible to stay at A, B1, B2 or C ward
types, being entitled to increasing level of subsidies. With
quality of care remaining constant, the ward types usually
differ in the amenities provided to the warded patients.
For the current analysis, we categorised ward class into
subsidised and non-subsidised categories.” For scales
with more than 10 missing cases (NIHSS, MMSE, Revised
memory and behaviour checklist), we used the person
mean substitution approach to impute for missing values
for cases with less than half constituting items missing.”*

Outcome variables

The outcome of interest was SCR participation, which
comprised of participation at any of the following: reha-
bilitation at home, DRC or nursing homes. This informa-
tion was captured in the survey at 3-monthly intervals by
asking the caregiver, ‘Has the stroke survivor at any time
during the last 3 months received rehabilitation? Please
include any rehabilitation at home, DRC and nursing
homes’. For the subsequent 3 to 12 months, we created a
variable for capturing the SCR participation information
collected at 6, 9 and 12 month interviews. It was coded as
‘ves’ if the caregiver reported any participation at either
of the time points and ‘no’ if the caregiver reported no
participation across all time points.
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Data analysis

Univariate analysis was conducted to describe the care-
giver and stroke survivor characteristics. We conducted
bivariate analysis to examine the associations between
independent variables (caregiver and stroke survivor
factors) and the SCR participation. The independent vari-
ables with p values <0.1 on bivariate analysis were chosen
as potential predictors for the multivariable regression
model. With these potential predictor variables, we built
the most parsimonious model using a backward variable
selection approach. At each model building stage, the
most insignificant variable was removed until we were left
with the variables having a p value <0.05, except for age,
gender, ethnicity and ward class of stroke survivors which
were kept in the model. Logistic regression was used at
both bivariate and model building stages and we reported
the unadjusted and adjusted OR estimates with 95% ClIs.
We ran separate models for the SCR participation across
the first 3 months poststroke and subsequent 3 to 12
months as researchers have previously reported varia-
tions in the determinants of stroke survivors’ outcomes
over these periods.”* The significance level was set at 5%.
With the most parsimonious model, we performed diag-
nostics for the model fit using Hosmer and Lemeshow’s
goodness-of-fit test, checked for model misspecifications,
multicollinearity and influential observations. All analysis
was performed in Stata V.14.1.%

Patient and public involvement

This research was done without patient involvement.
Patients were not invited to comment on the study
design and were not consulted to develop patient rele-
vant outcomes or interpret the results. Patients were not
invited to contribute to the writing or editing of this docu-
ment for readability or accuracy.

RESULTS

Out of the 661 caregivers assessed at baseline, 399 care-
givers were recruited after exclusion of 190 caregivers and
72 stroke survivors not having a caregiver. Two hundred
fifty-one stroke survivor-caregiver dyads were available
for the current analysis after exclusion of stroke survivors
with deaths within the follow-up period and limiting to
complete cases (please refer figure 1 for study flowchart).
The follow-up rates for caregivers were 87.2% and 73.4%
at 3 and 12 months. The prevalence of SCR participation
was 49% over 0 to 3 month periods and 25% over 3 to
12 month periods. The mean age of caregivers was 50.1
years, with the majority being female, married and co-re-
siding with the stroke survivor. There were 61%, 28%, 4%
and 7% of spousal, adult-child, sibling and other care-
givers. The mean scores for memory-related, depressive
and disruptive behaviour problems of stroke survivors
were 5.01, 3.15 and 2.67, respectively and 34.27 (10.85)
and 11.07 (4.60) were the mean (SD) scores for care-
giver reported positive and negative care management
strategies, respectively. The stroke survivors had a mean

Stroke patients recruited at baseline, N=661

Caregivers assessed for recruitment, N=661

No Caregiver, N=72
Caregivers excluded, N=190

«  Eligible but caregiver refused to participate (N=20)

s Eligible but patient refused for caregiver
participation (N=9)

* Uncontactable (N=159)

« Eligible but caregiver overseas (N=2)

AtBaseline,

N =399 Caregivers and patients with stroke

(Caregivers and patients with stroke (N=16), excluded

o Wrong Diagnosis (N=9)
«  Patient Died (N=5)
» Patient Found Ineligible (N=2)

~

AtBaseline,

N = 383 Caregivers and patients with stroke

]

At 3 months, ‘

Caregivers and patients with stroke (N=49), loss to
follow up

N = 334 Caregivers and patients with stroke

I

N =260 Caregivers and patients with stroke

N = 9 incomplete information on dependent variable at
3 months
N=22 incomplete information on dependent variable at

12 months

N = 14 died during follow-up ‘

N =60 incomplete information on covariates

At 3 months,

At 3 months, At 12 months,

N =251 Caregivers and patients with stroke N =238 Caregivers and patients with stroke

Figure 1 Study flowchart.

age of 61.8 years, with the majority being male (65%),
of Chinese ethnicity (59%) and married (81%). About
89% had ischaemic index stroke and for 17%, the index
stroke was a recurrent one. Out of all stroke survivors,
57%, 38% and 5% had a mild, moderately severe and
severe type of index stroke as measured on NIHSS. More
than half (59%) had moderate-to-severe disabilitys_5 on
mRS (please refer tables 1 and 2). The findings from the
diagnostics for model fit using Hosmer and Lemeshow’s
goodness-of-fit test are as follows: for 0 to 3 months
model: p value=0.663; and for 3 to 12 months model: p
value=0.778.

Supervised community rehabilitation participation (0 to 3
months post-stroke)

Online supplementary table 1 depicts the results of the
association of caregiver and stroke survivor characteris-
tics with odds of SCR participation across 3 months post-
stroke. The bivariate associations of caregiver reported
disruptive behaviour of stroke survivor and positive
management strategy with SCR participation were statis-
tically significant. Among the stroke survivor factors, the
bivariate associations of stroke severity and functional
status with SCR participation were statistically signifi-
cant. The variables that entered the final adjusted model
of odds of SCR participation over first 3 months post-
stroke were caregiver reported disruptive behaviour of
the stroke survivor, positive management strategy of the
caregiver and stroke survivor’s functional status (please
refer table 3). For every l-unit increase in the care-
giver reported stroke survivor’s disruptive behaviour
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Participated in Participated in

All stroke SCR*, SCR{,
survivors*, 3 months 3-12 months
No. (%) No. (%) No. (%)

CAREGIVER FACTORS

Gender of caregiver Male 61 (23) 29 (24) 9 (16)

Ethnicity of caregiver Chinese 151 (58) 66 (54) 35 (60)

Marital status of caregiver Married 205 (79) 93 (76) 47 (81)

Caregiver identity Spouse 159 (61) 71 (58) 32 (55)

Sibling 10 (4) 6 (5) 4(7)

Co-residing with patient Yes 231 (89) 109 (89) 49 (84)

Caring for multiple care recipients Yes 108 (42) 49 (40) 22 (38)

Revised memory and behaviour checklist

Depressive behaviour problems Mean (SD) 3.15 (4.82) 2.72 (4.21) 3.61 (5.21)

Caregiver Burden

Zarit Burden Interview Mean (SD) 8.73 (7.86) 8.25 (6.83) 8.74 (8.13)

Attitude towards patient 11.42 (4.49) 11.58 (4.46) 12.00 (4.12)

Social support (instrumental)

No 48 (18) 24 (20) 16 (28)

No 227 (87) 105 (86) 47 (81)

Care management strategies

Negative strategies Mean (SD) 11.07 (4.60) 10.56 (4.34) 11.36 (4.46)

*N=251.
TN=238.
SCR, supervised community rehabilitation; No., number; FDW, foreign domestic worker.

score, the odds of SCR participation decreased by  participation increased by about 4% (OR: 1.039; 95%
about 15% (OR: 0.845; 95% CI: 0.769 to 0.929). For CI: 1.011 to 1.068). Compared with stroke survivors with
every l-unit increase in the caregiver reported posi- no or mild functional disability, those with moderate-
tive care management strategy score, the odds of SCR  to-severe functional disability had 2.76 times the odds

(3]
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Participated in  Participated in

All stroke SCR*, SCRt,
survivors*, 3 months 3-12 months
No. (%) No. (%) No. (%)

PATIENT FACTORS

Gender of patient Male 169 (65) 77 (63) 37 (64)

Ethnicity of patient Chinese 153 (59) 65 (53) 35 (60)

Marital status of patient Married 210 (81) 97 (80) 45 (78)

Ward class Unsubsidised 21 (8) 119 7(12)

Charlson Comorbidity Index 1-3 52 (20) 22 (18) 13 (22)

>=7 43 (17) 21 (17) 14 (24)

Non-ischaemic 29 (11) 16 (13) 10 (17)

No 217 (83) 106 (87) 50 (86)

Moderately severe (5-14) 97 (38) 55 (45) 28 (48)

Modified Rankin Scale No or slight disability (0-2) 106 (41) 38 (31) 11 (19)

Mini-Mental State
Examination

No cognitive impairment (24-30) 150 (58) 70 (57) 30 (52)

Severe cognitive impairment (1-
17)

45 (17) 19 (16) 13 (22)

No 194 (75) 89 (73) 39 (67)

*N=251.
TN=238.
SCR, supervised community rehabilitation; No., number.

of SCR participation over the first 3 months post-stroke
(p=0.001).

Supervised community rehabilitation participation (3 to 12
months post-stroke)

Online supplementary table 2 depicts the results of
the association of caregiver and stroke survivor charac-
teristics with odds of SCR participation across 3 to 12

months post-stroke. The bivariate associations of care-
giver burden (measured on Oberst Burden Scale), FDW
for general help and FDW for stroke survivors with SCR
participation were statistically significant. Among the
stroke survivor factors, the bivariate associations of stroke
severity and functional status with SCR participation were
statistically significant. The only variable that entered

(=]
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Table 3 Multivariable regression analysis results of supervised community rehabilitation (any use) across 3 months post-

stroke

Any rehabilitation (3 months)
Variable Reference category aOR (95% Cl) P value
Revised memory and behaviour checklist
Disruptive behaviour problems 0.845 (0.769 to 0.929) <0.001
Care management strategies
Positive strategies 1.039 (1.011 to 1.068) 0.006
Modified Rankin Scale No or slight disability (0-2) 0.001
Moderate or severe disability (3-5) 2.759 (1.532 to 4.969)
Age (in years)* 0.975 (0.949 to 1.002) 0.074
Gender* Male 0.875 (0.480 to 1.594) 0.662
Ethnicity* Non-Chinese 0.723 (0.409 to 1.277) 0.264
Ward class* Unsubsidised 0.806 (0.298 to 2.180) 0.671

*Model adjusted for patient’s age, gender, ethnicity and ward class.
aOR, adjusted OR.

the final adjusted model of odds of SCR participation 3
to 12 months post-stroke was the functional status, with
odds of SCR participation being 4.23 times in those with
moderate-to-severe functional disability when compared
with those with none-to-mild disability (OR: 4.234; 95%
CI: 2.034 to 8.812) (please refer table 4).

DISCUSSION

We are among the first to establish that both the caregiver
and stroke survivor factors jointly determine the partici-
pation in SCR post-stroke. We also demonstrated the vari-
ability in the determinants of SCR participation, with the
caregiver determinants being significant over the early
post-stroke period (0 to 3 months) and the stroke survivor
determinants being significant over both the early and
late post-stroke period (3 to 12 months).

Past literature has acquainted us fairly well with the
role of caregiver factors, such as caregiver availability,17
supportl‘3 ' and psychosocial health' in the functional
recovery poststroke. Clark and colleagues reported

stronger chance beliefs of the caregivers to be associ-
ated with a decreased likelihood of their stroke survi-
vors attending outpatient medicine and rehabilitation
therapy appointments.”” Researchers have reported
caregiver factors to be associated with delayed discharge
from inpatient settings.”™ * Another study exploring the
caregiver determinants of post-stroke inpatient rehabil-
itation reported co-residing caregivers to be associated
with decreased utilisation of inpatient rehabilitation.*
We did not find any significant association between co-re-
siding status and SCR participation. While authors in
these studies demonstrated the role of caregivers in inpa-
tient rehabilitation, our study adds new knowledge on
the role of caregivers in SCR participation once they are
discharged home.

We reported that caregiver factors played a significant
role during the early poststroke period, with the stroke
survivors’ functional status being the only significant
factor in the late post-stroke period. A possible explana-
tion could be related to the transition to the community

Table 4 Multivariable regression analysis results of supervised community rehabilitation (any use) across 3 to 12 months post-

stroke

Any rehabilitation (3-12 months)
Variable Reference category aOR* (95% ClI) P value
Modified Rankin Scale No or slight disability (0-2) <0.001
Moderate or severe disability (3-5) 4.234 (2.034 to 8.812)
Age (in years)* 0.999 (0.968 to 1.032) 0.973
Gender* 0.875 (0.448 to 1.709) 0.695
Ethnicity* 1.146 (0.603 to 2.176) 0.678
Ward class* 0.432 (0.146 to 1.279) 0.130

*Model adjusted for patient’s age, gender, ethnicity and ward class.
aOR, adjusted OR.
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and related challenges in the early poststroke period
with caregivers playing a crucial role in the rehabilitation
journey during this phase. Another possibility could be
related to the improvement in functional status of stroke
survivors over time, making them less reliant on caregivers
during the late post-stroke period. The importance of this
finding is further emphasised considering higher partici-
pation in supervised rehabilitation in the early post-stroke
period is reported to be associated with better functional
outcomes at 1 year post-stroke.*!

We found that the odds of SCR participation increased
with an increase in the positive care management strategy
score. A possible explanation could be the caregivers
adopting positive care management strategies adapt
better to their new role with lower psychological issues
like anxiety and are better able to care for the stroke
survivors including the facilitation of SCR participation.
Along the same lines, a cross-sectional study on patients
suffering cerebrovascular accidents reported poorer
functional outcomes in patients of caregivers having
anxiety."* We found that the odds of SCR participation
decreased with an increase in the caregiver reported
stroke survivor’s disruptive behaviour score. Managing
problematic behaviours post-stroke can be difficult for
the caregivers resulting in caregiver strain and termi-
nation of care p]rovision42 and, in some circumstances,
institutionalisation of stroke survivors.* Similarly, in our
setting, caregivers may be strained managing stroke survi-
vor’s disruptive behaviour, limiting their ability to comply
with their caregiving obligations, including facilitation of
SCR participation.

Following are the practical implications of our work.
Efforts should be directed towards promoting positive
care management strategies among caregivers by opti-
mising their efficacy in caregiving tasks so that they adapt
well. Currently, caregiver competency training is mainly
focussed on physical assistance. However, the scope should
also include mastering skills to manage behavioural issues
poststroke. Management of such behavioural issues
can be addressed under the three domains of memory-
related, disruptive and depressive behavioural problems.
Examples of the memory-related behavioural problems
are asking the same questions over and over, trouble
remembering events, difficulty concentrating on a task
and so forth. Alternatively, stroke survivor may present
with disruptive behavioural problems, such as talking
loudly and rapidly, verbally aggressive to others, arguing
and so forth. The stroke survivor may also exhibit depres-
sive behavioural problems like being anxious or worried,
crying or appearing sad. Considering the variability in the
stroke survivors’ behavioural issues post-stroke, caregiver
training should be supplemented with assessment of such
behavioural problems post-stroke, which can enable the
caregiving training to be tailored and specific towards
caregivers’ management needs. Our results support the
adoption of a family-centred approach to poststroke
rehabilitation providing due recognition to the family
caregivers. A review on family-centred approach towards

post-stroke rehabilitation recommended keeping the
caregivers informed, involving them in setting rehabil-
itation goals, teaching coping skills and improving self-
efficacy.”* Another practical recommendation would be
to proactively conduct caregiver readiness assessment to
ensure the stroke survivor-caregiver dyads adjust well in
the community. One crucial point for conducting read-
iness assessment is before discharge to home from inpa-
tient rehabilitation setting.® Building on work done by
researchers describing stroke survivors’ needs related to
re-integration into community post-discharge,* and care-
givers’ needs related to caregiving and facilitating commu-
nity transition,*® readiness assessment at discharge should
focus on stroke survivors’ functional needs, community
re-integration challenges, caregivers’ commitment and
capacity to care (ie, assessing for pre-existing health issues
and self-care strategies), prior caregiving experience,
available resources and overall impact of stroke.*’

Study limitations

Following are the limitations. There is a possibility of
information bias related to the limited recall of SCR
participation. To address this, we kept our recall period
to 3 months as past literature recommends shorter
recall periods to ensure greater accuracy of reporting
utilisation.”” We limited the current sample to patients
with stroke surviving the first post-stroke year, excluding
deaths within the follow-up period (<5%). Considering
the possibility of systematic differences in survivors and
those who died during the follow-up, our findings would
be generalisable to stroke survivors alive at the end of first
year post-stroke. With respect to caregiver related exclu-
sions, we limited the current sample to stroke survivors
with available caregivers at baseline, excluding those
without any caregivers (11%). Considering the scope
of the current study, which was examining the determi-
nants of SCR participation adopting a stroke survivor-
caregiver dyadic approach, along with the exclusion of
stroke survivors without a caregiver, the generalisability
of our findings is limited to those stroke survivors who
have a caregiver poststroke. To further comment on
the representativeness of our sample, we compared the
demographic characteristics of current sample with the
estimates from the Singapore Stroke Registry for the year
of 2013. With a mean age of 61.77 years, our cohort was
on average younger than the national cohort by about
6 years. Both the cohorts were similar with respect to
having higher proportion of male stroke survivors and
those of Chinese ethnicity. Refusal to participate by both
the stroke survivors and their caregivers could be one of
the factors that can potentially introduce selection bias.
This is especially relevant if those who refused to partici-
pate are systematically different from those who didn’t, in
factors of direct relevance to this study. We were not able
to capture reasons for refusal to participate. However,
the proportion of caregivers excluded due to refusal to
participate either by the caregivers (3%) or their stroke
survivors (1.4%) was low, so the possibility of refusals
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biassing our findings is unlikely. Also, as with any longi-
tudinal study, we encountered a relatively lower response
rate over the late post-stroke period. Another limitation is
related to the temporality across caregiver characteristics
and SCR participation over the first 3 months post-stroke
as both were determined simultaneously. However, we
did have the temporality across caregiver characteristics
and SCR participation over 3 to 12 months post-stroke.
We did not include environment as one of the factors in
the current analysis as our scope was limited to stroke
survivor-caregiver dyadic level, excluding macro-level
variables. While it is recommended to consider environ-
ment or person-environment interaction in the context
of participation post-stroke,”®* the inclusion of environ-
ment as an independent variable is complicated by the
inherent challenges in the conceptualisation, measure-
ment and analysis of this construct, which is reported to
be generic and broad.* * Moreover, environment as a
factor is reported to be significant in studying the activ-
ities of daily living participation level’' as compared with
healthcare service utilisation. Future studies can build
on the current findings to explore the influence of envi-
ronment on the association of stroke survivor-caregiver
factors and the SCR participation.

Study strengths

Our study has some strengths. We are among the first,
to the best of our knowledge, to demonstrate the role
caregivers play in stroke survivor’s SCR participation.
Our results have substantiated to some extent the ratio-
nale for the adoption of a stroke survivor-caregiver dyadic
approach’ to studying poststroke SCR utilisation. We
reported the relative importance of caregiver factors in
early as compared with late post-stroke period. Another
strength was the comprehensiveness of caregiver variables
considered which enabled us to explore the role of care-
givers in depth. Being a multicentre study enhances the
representativeness of the recruited sample. In addition,
we did not have any language barriers to recruitment,
enrolling multi-ethnic participants into the study, which
further increases the generalisability of our findings.

CONCLUSION

With the aim to study the caregiver determinants of SCR
participation after stroke, our study demonstrated that
the SCR participation is determined by both the care-
giver and the stroke survivor characteristics. We found
that the caregiver’s positive care management strategies
increased the odds of SCR participation and the caregiver
reported stroke survivor’s disruptive behaviour decreased
the odds of SCR participation over 3 months post-stroke.
Our results support the adoption of a stroke survivor-
caregiver dyadic approach for studying post-stroke util-
isation of community rehabilitation services. Within
practice settings, dyadic approach should include promo-
tion of positive care management strategies, compre-
hensive caregiving training including both physical and

behavioural dimensions, active engagement of caregivers
in rehabilitation and conducting regular caregiver needs
assessments in the community.
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