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Abstract

Background: Because of the importance of a dyadic approach, it is necessary to conduct a systematic review to identify
which dyadic intervention could be implemented for stroke survivor—caregiver dyads after discharge from the rehabil-
itation hospital to improve outcomes.

Aims: The aims were to systematically review the evidence to identify which dyadic interventions have been imple-
mented in stroke survivor—caregiver dyads to improve stroke survivor—caregiver dyads’ outcomes and to analyse,
through a meta-analysis, which intervention was found to be the most effective.

Methods: A systematic review and meta-analysis were conducted using the following electronic databases: PubMed,
CINAHL and PsycInfo. Randomized controlled trials (RCTs) and quasi-RCT studies published within the last 10 years
were included. Quantitative data were extracted from papers included in the review using the standardized data
extraction tool from JBI-MAStARI. Pooled effects were analysed between the experimental and control groups for
each outcome.

Results: Sixteen studies involving 2997 stroke survivors (male gender=>58%) and 2187 caregivers (male gender=25%)
were included in this review. In 16 studies, which were subdivided into three quasi-RCTs and |3 RCTs, the application of
dyadic interventions for stroke survivors and caregivers was systematically reviewed, but only a few of these identified a
significant improvement in the stroke survivors’ and caregivers’ outcomes of its intervention group. Dyadic interventions
showed a significant effect on stroke survivors’ physical functioning (p=0.05), memory (p<0.01) and quality of life
(p=0.01) and on caregivers’ depression (p=0.05).

Conclusions: This study provides moderate support for the use of a dyadic intervention to improve stroke survivors’
physical functioning, memory and quality of life and caregiver depression.
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Introduction and purpose

The first year post stroke is critical in the recovery pro-
cess for both stroke survivors'? and for their care-
givers.” During this period, some authors*® have
observed that stroke survivors have poor quality of
life (QOL), particularly during the first three months
post discharge; however, improvements in QOL are
seen later. Conversely, some authors have reported
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that stroke survivors’ QOL decreases significantly
during the first year.® For caregivers, the literature’
reports high levels of burden, anxiety and depression
in stroke caregivers during the first year post stroke, as
well as lower QOL.

Due to both physical and psychological disabilities
in both stroke survivors>® and their caregivers®® after
stroke and also owing to low preparedness in stroke
caregivers'® in the recovery process, which both nega-
tively impact QOL, several authors have developed and
implemented interventions to improve the stroke survi-
vors’ or the stroke caregivers’ outcomes (i.e. QOL, anx-
iety, depression, physical functioning, etc.). However,
recent studies have emphasized the importance of a
dyadic approach when studying stroke survivors and
caregivers.'"'? Emerging theory'' states that patients
and their unpaid informal caregivers (i.e. family or
friends) experience and navigate the illness together.
Recent evidences”'*'* have shown that stroke survi-
vors and caregivers are interdependent and may influ-
ence each other.

Considering the importance of dyadic perspectives
in stroke care, it is vital to understand the effectiveness
of the dyadic interventions (i.e. educational, informa-
tive and supportive) developed and implemented to
improve stroke survivor—caregiver dyads’ conditions.
Although some previous authors’'*!* have highlighted
the importance of studying the dyads in a stroke pop-
ulation, to our knowledge, only two previous system-
atic reviews'®!” have offered evidence for stroke family
caregiver and dyadic interventions. In Bakas and col-
leagues’ systematic review'® conducted from 1990 to
2012 and in their update'® investigated from 2012 to
2016, the authors analysed the effects of an interven-
tion on both stroke survivors and caregivers but did
not conduct a meta-analysis of the interventions. In
another review,'” the authors focused more on studying
the effectiveness of an educational intervention mainly
on family caregivers’ outcomes (i.e. burden, depression,
anxiety, social support, etc.), while in stroke survivors
they limited themselves to studying the effect of the
educational intervention only regarding the use of
healthcare resources. Minshall et al.'” also conducted
a systematic review and meta-analysis; however, they
analysed only the psychosocial interventions and not
the educational intervention, observing the effects on
psychological outcomes, such as anxiety, depression,
coping, self-efficacy and carer strain. Given that
stroke survivors and caregivers are interdependent, it
is necessary to implement tailored interventions that
may include both elements of the dyad (stroke survi-
vors and caregivers) because each element of the dyad
could be either positively or negatively influenced by
the interventions. Because of the importance of a
dyadic approach, having a systematic review in the

stroke dyadic population is fundamental to synthesize
the evidence about the stroke survivor—caregiver dyads’
interventions and to provide the foundation for
evidence-based recommendations to design dyadic pro-
grammes to improve the care of stroke patients and
their caregivers after the stroke survivors’ discharge
from rehabilitation hospitals.

Thus, the aims of this systematic review and meta-
analysis are as follows:

1. To describe which dyadic interventions are imple-
mented in stroke survivor—caregiver dyads to
improve stroke survivors’ (QOL, depression, physi-
cal functioning, activities of daily living and Stroke
Impact Scale (SIS) communication, composite phys-
ical, memory, emotional dimensions) and caregivers’
outcomes (QOL, depression and burden).

2. To use a meta-analysis to analyse which intervention
is the most effective to improve stroke survivors’
(QOL, depression, physical functioning, activities
of daily living and SIS communication, composite
physical, memory, emotional dimensions) and care-
givers’ outcomes (QOL, depression and burden).

Methods

Search strategy

The Preferred Reporting Items for Systematic Reviews
and Meta-analysis checklist was used to present detailed
information in this systematic review, and the Joanna
Briggs Institute Meta-analysis of Statistics Assessment
and Review Instrument (JBI-MAStARI) software was
employed to assess the methodological validity prior
to inclusion in the review. The present systematic
review was registered on the PROSPERO register
(n®° PROSPERO 2019 CRD42019117478, available
from: http://www.crd.york.ac.uk/PROSPERO/display
_record.php?ID = CRD42019117478).

A comprehensive search was conducted in May 2019
using the following electronic databases: PubMed,
CINAHL and Psyclnfo. The keywords were as follows:
‘dyad’, ‘families’, ‘caregiver’, ‘carer’, ‘patient’, ‘survi-
vor’ and ‘stroke’. These terms were adapted for each
database, and the detailed search strategies are shown
in the Supplementary Material Appendix 1 online.
Furthermore, reference lists and bibliographies of all
relevant articles were also searched for inclusion.

Criteria for considering studies for the review

Studies eligible for the review had to fulfil the following
inclusion criteria: (a) randomized controlled trials
(RCTs) and quasi-RCTs, (b) published within the last
10 years (from 2009 to May 2019) that (c) examined the
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dyadic interventions (informative, educational and sup-
portive) implemented in stroke survivor—caregiver
dyads. We decided to include articles published
within the last 10 years because another systematic
review had analysed articles about the educational
intervention in stroke survivor—caregiver dyads pub-
lished between 1990 and 2012. The exclusion criteria
were as follows: (a) articles not written in English,
Italian, Spanish, French or German; (b) articles that
were reviews, reports, book chapters or observational
studies; (c) articles where the intervention was imple-
mented before the rehabilitation programme; (d) dupli-
cate articles; (e) studies not involving human
participants (if any); (f) studies in which the diagnostic
criteria were unclear or not scientifically acceptable;
and (g) articles where the authors did not implement
a dyadic educational intervention.

The titles and abstracts of studies identified by our
search strategy were screened independently for their
eligibility by two members of the research team (GP
and ML). Endnote X6, a computer-based reference
management software program, was used to indicate
whether the citation was assessed as potentially rele-
vant or not. Following Bramer and colleagues’ indica-
tions,?” it was created in an Endnote two group set: (a)
included and (b) excluded. After the groups for inclu-
sion and exclusion criteria had been made, two copies
of these files were created (adding the name of the
reviewer to the file name) and distributed to the
reviewers. Discrepancies were resolved by discussion.
The full text of articles deemed eligible were retrieved
and assessed for the inclusion criteria by the same
investigators. Any disagreement was resolved by dis-
cussion and consensus. When the latter was not
reached, arbitration was sought from a third member
of the team (SS). The inter-rater agreement for the
selection of studies was assessed using non-weighted
Cohen’s kappa statistics.?!

Population

The review included studies on stroke survivor—caregiv-
er dyads after stroke survivor discharge from the reha-
bilitation hospital who were without cognitive
disabilities and lived in their own homes. Long-term
settings in rehabilitative or home-care structures were
excluded because the intent of the review was to con-
duct a meta-analysis of the dyad interventions once
discharged from the hospital.

Intervention

The interventions of interest must have been informa-
tive (i.e. providing information with guides, brochures,
booklets, etc.), educational (i.e. training programme,

skill improvement, etc.) and supportive for the stroke
survivors and the caregivers. The interventions may or
may not have been managed by a multidisciplinary
team (this information was obtained by reading the
studies) and began during hospitalization and contin-
ued after hospital discharge with follow-up at home. In
addition, the intervention may or may not have been
developed specifically through a dyadic approach.
However, studies which had not been designed follow-
ing a dyadic approach must have developed a treat-
ment that included stroke survivors and caregivers.

Comparison (control group)

The intervention was compared with the usual level of
routine care. The control group received informal
information, training and support without a systematic
procedure during the patient’s admission to a rehabil-
itation hospital. The stroke survivors were rehabilitated
with standard programmes (physiotherapy, speech
therapy, etc.).

Outcomes

The efficacy of the dyadic interventions was measured
as medium-term (between three and six months) out-
comes. This choice was necessary because most of the
included studies had medium-term outcomes. For
stroke survivors, the analysed outcomes were: generic
and specific QOL, identified through the SIS, physical
functioning, activities of daily living (ADL), anxiety
and depression, while for the caregivers, the analysed
outcomes were QOL, burden, depression and anxiety.

Study

This review considered both experimental and quasi-
experimental study designs,”*** including RCTs,
quasi-RCTs, before and after studies and interrupted
time-series studies. In addition, analytical observation-
al studies, including prospective and retrospective
cohort studies, case—control studies, and analytical
cross-sectional studies, were considered for inclusion.
This review did not include descriptive observational
study designs, such as case series, individual case
reports or descriptive cross-sectional studies.

Assessment of the methodological quality and risk
of bias

The selected studies were evaluated for methodological
quality by two independent investigators using the crit-
ical appraisal tools made available by the Joanna
Briggs Institute (JBI) to evaluate the RCTs (https://
wiki.joannabriggs.org/display/ MANUAL/Appendix
+3.1%3A + JBI + Critical + appraisal + checklist + for
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+randomized + controlled + trials) and quasi-RCTs
(https://wiki.joannabriggs.org/pages/viewpage.action?
pageld =9273720). The first tool used to evaluate the
RCTs is shown in Table 1. The second tool for evalu-
ating quasi-RCTs is described in Table 2. Any disagree-
ment between reviewers was resolved through
discussion or consultation with a third reviewer.?
The JBI quality appraisal checklist identifies bias that
may exist in the selected studies to determine whether
the results are valid. To ensure methodological quality,
the checklist criteria included the following: (a) evi-
dence of allocation concealment at randomization, (b)
details of study sample withdrawals, (c) inclusion and
exclusion criteria for the study sample, and (d) infor-
mation on the validity of outcome measurements and
any potential bias of the study. Studies of low method-
ological quality as determined by the critical appraisal
were excluded from the synthesis. The risk of bias in
the included studies was assessed by two reviewers (GP
and ML) using the JBI Critical Appraisal Checklist for
RCTs and the JBI Critical Appraisal Checklist for
Quasi-RCTs. Based on these assessment tools, studies
were rated as having a low, high or unclear risk of bias.
When the authors had disagreements, a third author
(SS) was consulted to resolve the discrepancy and
reach a consensus.

A sensitivity analysis based on study design and
study quality (i.e. studies that had a low risk of bias
compared with studies with a high risk of bias based on
the JBI tools) was performed to determine the robust-
ness of the results, and this analysis assessed the impact
of the methodological quality, the study design and any
missing data as well as the analysis methods on the
results of this review. We also used sensitivity analyses
to investigate suspected funnel plot asymmetry due to
publication bias.

Data extraction

Quantitative data were extracted from studies included
in the review using the standardized data extraction
tool from JBI-MAStARI. Two reviewers independent-
ly extracted the following data for each study: country,
setting context, participant characteristics, group
description and sample, outcomes measured and
description of the main result. Two different investiga-
tors (GP, ML) extracted data based on the objectives
and form of the study; thereafter, the extracted data
were reviewed. Since the size and format of each vari-
able could be different, the size and format of the out-
comes could also be different and slight changes could
be required when combining the data.?® If there were
differences in the size and format of the outcome var-
iables that cause difficulties combining the data, such
as the use of different evaluation instruments or

different evaluation timepoints, the analysis would be
limited to a systematic review. The investigators
resolved differences of opinion by debate, and if they
failed to reach a consensus, a third reviewer (SS) would
be consulted.

Statistical analysis

Data synthesis. To synthesize the data and calculate the
overall estimates of treatment effects with 95% confi-
dence intervals (ClIs), we used RevMan (version 5.3)
software. Standardized mean differences (SMDs) were
used to determine standardized effect sizes?® due to the
heterogeneity of the measures used. The effects were
weighted using the inverse of variance. In addition,
we used random effects models to calculate composite
effects. This method considers the probability of vari-
ability in population parameters among studies and
thus allows more robust conclusions to be drawn.
Given the likelihood of heterogeneity of behavioural,
social and health science data, this approach also
allows generalization of meta-analytic findings. A
random-effects model was used in the analysis of all
outcomes as it incorporated the assumption that the
different studies estimated distinct but related effects;
in this review, differences in the measurement tools and
interventions were anticipated.?’

All results were subject to double data entry. For
each study, we included the experimental and control
group mean, the experimental and control group stan-
dard deviation and the total experimental and control
sample. This approach allows the software to generate
the plot using the data entered. Where statistical pool-
ing was not possible because the interventions were
heterogeneous, the findings have been presented in a
narrative form, including tables and figures, to aid in
the best presentation where appropriate.

Assessment of heterogeneity. Visual inspection of a
forest plot was carried out to examine the magnitude of
the variation between studies; we also quantified the
heterogeneity using Cochrane’s Q (y° test) and I sta-
tistics.”® To assess the degree of heterogeneity, the fol-
lowing I cut-offs for low, moderate and high
heterogeneity were used: (a) <25% indicated no het-
erogeneity; (b) 25-50% indicated low heterogeneity; (c)
50-75% represented moderate heterogeneity; and (d) >
75% suggested high heterogeneity.”® The significance
was determined by a y* test for Q, so a p-value
<0.05was considered significant. In these cases, the
reasons for heterogeneity were explored qualitatively.
These reasons included clinical diversity, such as differ-
ences in participants and interventions, and methodo-
logical diversity, including outcome measures and risk
of bias. Where substantial heterogeneity was present,
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Table 2. Methodological quality of the three quasi-randomized controlled trials.

Aguirrezabal Bishop Fens
et al., et al,, et al,,
Criterion 2013 2014 2014 %
l. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ + + + 100.0
(i.e. there is no confusion about which variable comes first)?
2. Were the participants included in any similar comparisons ? + + + 100.0
3. Were the participants included in any comparisons receiving + + + 100.0
similar treatment/care, other than the exposure or intervention
of interest?
4. Was there a control group? + + + 100.0
5. Were there multiple measurements of the outcome both pre and - + + 66.66
post the intervention/exposure?
6. Was follow-up complete and if not, were differences between + + + 100.0
groups in terms of their follow-up adequately described and
analysed?
7. Were the outcomes of participants included in any comparisons + + + 100.0
measured in the same way?
8. Were outcomes measured in a reliable way? + + + 100.0
9. Was appropriate statistical analysis used? + + + 100.0
Quality assessment 88.8 100 100

+=Yes; —=No; ? =‘Unclear’.

the interpretation of results was based on Cls rather
than the average effect.

Measures of treatment effects. Continuous outcomes
were pooled using the random effects model; the results
were reported using the SMD, as the scores were mea-
sured using different scales, except for the evaluation of
the effects on stroke survivors’ SIS dimensions, which
were described with no SMD because they were gener-
ated using the same instrument. The effect sizes were
interpreted with Cohen’s d, where values < 0.5 denote a
small effect size, values from 0.5 to 0.8 indicate a mod-
eratc;geffect size and values > 0.8 suggest a large effect
size.

Results

Systematic review results

Search results. Literature searches identified 2343
records after duplicates were removed (Figure 1); 35
citations fulfilled the inclusion criteria. After reading
the full text, 20 articles were discarded (Figure 1).
Five additional papers were identified from reference
lists, and one was included in the review. Sixteen total
articles were included in the final review. No study was
excluded on the basis of the quality critical appraisal
tool (Tables 1 and 2); even though two studies’®?!
received a low score due to a poor description of the
methodology, the reviewers decided to include them
anyway because they reported important quantitative

data, as suggested by the literature.”**> The included
studies were published from 2009 to 2017. Three
articles were quasi-RCTs***  and 13  were
RCTs,30-31.36-46

Methodological quality and risk of bias. The methodological
quality of the 13 RCTs and three quasi-RCT is sum-
marized in Tables 1 and 2. Incomplete details on
random assignment methods and lack of concealment
of assignments were the major concern regarding the
risk of selection bias in these studies. Only one study
did not provide complete information about random
selection,”! while another study did not explain the
assignment of participants to treatment and control
groups.’® A risk of performing bias was found in
Duncan and colleagues’ study,* which is a cluster
RCT and did not provide sufficient data for treatment
groups similar to the baseline. Concerning blinding,
there were also bias problems in Marsden and col-
leagues’ study.’® A double-blinded procedure (partici-
pants and those administering the treatments) was not
declared in four studies.’**'3"43 Only five RCTs*®"
404446 are described as triple-blinded (participants,
administrators, researchers), while this procedure was
absent in two studies’™*' and doubtful in six
RCTs. 213637424345 Apalysing  the methodological
quality, only one RCT* and two quasi-RCTs****
obtained a score equal to 100. Ten studies (nine RCT
and one quasi-RCT) obtained a score > than 80,33~
4> while two studies®'*” obtained equal 76.9 and one
study a score of 61.5%.%



Pucciarelli et al.

)
Records identified through
database searching
- (n=2412)
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(see appendix)
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g review
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Figure |. Flow chart.
RCT: randomized controlled trial

Study characteristics. Sixteen studies involving 2997
stroke survivors (interventional group: 1488 vs. control
group: 1509) and 2187 caregivers (interventional group:
1078 vs. control group: 1109) were included in this
review. The stroke patients were mostly male with a
mean age of 69.2 years. Most of the caregivers were
female with an average age of 58 years and were
mostly partners of the stroke patients (Table 3).
Seven studies were conducted in Europe: four in the
United Kingdom,*>*"™* one in Spain,* one in The
Netherlands® and one in Ireland.** Five studies were
from the United States;**3¢*%3%46 three were published

3137 and one in Iran.** One

40

in Asia: two in Taiwan
additional study was conducted in Oceania.

The extraction of other socio-cultural data was not
possible because such data were not reported in the
original articles.

Details of the interventions. The interventions imple-
mented in the experimental groups were one of four
types (Table 3): (a) seven studies (one quasi-RCT*
and six RCTs>%31:38:41:4244) ised an informative and
educational intervention, such as a written clinical
stroke survivors’ guide, video training, group
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discussions and face-to-face consultations implemented
in a hospital setting as well as evaluations of outcomes
post discharge; (b) three studies (one quasi-RCT* and
two RCTs***) used an educational intervention and
telephone support after discharge; (c) four studies
(one quasi-RCT** and three RCTs>"*34%) offered an
educational intervention and support with home visits
following discharge; and (d) two RCTs*? used an
educational intervention and telephone support with
home visits after discharge. Details of the studies and
the possible interventions are provided in Table 3. Nine
studies were developed specifically to treat the stroke
survivor—caregiver dyads’!33-367384244746 while seven
studies®*343339 414 were  primarily developed for
stroke survivors, including caregivers in the sample,
where possible.

Results of meta-analysis

Effects for the stroke survivors. The effect of the education-
al interventions on stroke survivors’ outcomes, such as
depression, physical functioning, QOL and SIS
memory dimensions, are reported in Figure 2, while
ADL and SIS composite physical, emotional and com-
munication dimensions are only described.

Depression. Data on the effect of educational inter-
vention on stroke survivors’ depression (Figure 2) were
available in five studies,>**%4!4647 \where low heteroge-
neity was observed (I°=40%, p=0.15). Stroke survivors
who received educational interventions were found to
have lower levels of depression after pooling included
trials, although no significant differences were observed
(SMD= —0.16, 95% CI: —0.33 to 0.02, p=0.08). When
these studies were singularly analysed, no significant
differences were observed between depression in both
groups, with the exception of one study.*®*® In the first
study,®® authors implemented a web-based interven-
tion, which provided professional guide, educational
videos, online chat sessions and email and message
board. In another study,*® although authors observed
a decrease on both experimental and control groups’
depression, the depression level of the experimental
group was significantly lower than the control
group’s. In this study the authors sent a personalized
mail with information about stroke signs and symp-
toms, stress reduction strategies, diet and exercise
guidelines and home-based dyads in the home-based
intervention.

Physical functioning. Data on the effects of educa-
tional interventions on stroke survivors’ physical func-
tioning  (Figure 2) were available in five
studies.?!¥7414244 Stroke survivors who received an
educational intervention were found to have better

physical functioning than those who did not receive
these treatments (SMD=0.17, 95% CI: —0.00 to 0.35,
p=0.05). There was low evidence of heterogeneity
across studies (’= 39%, p=0.16). The effect size was
largest in Wang and colleagues’ study,>’ where a
caregiver-mediated home-based intervention was
applied, while the effect size was smallest in the study
by Forster et al.,*” who offered a structured training
programme for caregivers. A singular analysis of these
studies revealed that only two>'*** showed a significant
effect of the intervention on stroke survivors’ physical
functioning, while the three other studies®”*'** did not
report differences between the experimental and con-
trol groups. Both these two studies applied a family-
mediated exercise intervention. In Wang and col-
leagues’ study,®' the authors implemented an interven-
tion based on a caregiver-mediated home programme
where a physiotherapist visited each stroke survivor in
the intervention group once weekly for 90 min. During
these meetings, the physiotherapist explained and dem-
onstrated tasks to the stroke survivors and caregivers
and requested that they practise the tasks to ensure
correctness. Instead, Galvin et al.** developed an inter-
vention where, in addition to routine physiotherapy,
each programme comprised training the informal care-
giver with the skills necessary to carry out the addition-
al exercises.

Generic quality of life. Data on the effects of educa-
tional interventions on stroke survivors’ generic QOL
(Figure 2) were available in five studies.’*37:40:43:46
Significant differences were observed between stroke
survivors who received the treatment and those who
were in the control group (SMD=0.17, 95% CI: 0.03
to 0.30, p=0.01). Stroke survivors who were in the
experimental groups were found to have significantly
better QOL. There was no evidence of heterogeneity
across studies (= 11%, p=0.34). Although these stud-
ies observed higher levels of stroke survivors’ QOL in
the experimental groups than in the control groups,
only one study*® showed significant differences between
these two groups. In this study the authors sent a per-
sonalized mail with information about stroke signs and
symptoms, stress reduction strategies, diet, exercise
guidelines and home-based intervention.

Stroke-specific quality of life dimensions. Four stud-
ies031:4647 have analysed the effect of the educational
intervention on stroke survivors’ stroke-specific QOL
dimensions (such as communication, composite physi-
cal, memory and emotional dimensions). The pooled
analysis showed a significant effect (SMD=4.07, 95%
CI: 1.14 to 7.01, p=0.007) on the SIS memory dimen-
sion (Figure 2). Stroke survivors who were included in
an interventional group were found to have better
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1. Stroke survivors’ depression

Experimental Control

Std. Mean Difference

Std. Mean Difference

Test for overall effect Z=1.73 (P = 0.08)

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fensetal 2014 35 1.7 55 42 2 45 14.2% -0.38[-0.77,0.02] I

Forster et al. 2009 62 14 101 65 1.7 106 23.0% -0.19[-0.46, 0.08] —_—

Forster et al. 2013 73 389 323 7.2 38 341 375% 0.03[-0.13,0.18] -

Ostwald et al. 2014 29 27 79 48 3 80 196% -0.31 [[0.63,-0.00] ——

Smith etal. 2012 195 B85 15 204 886 17 57% -0.10[-0.80, 0.59]

Total (95% CI) 573 580 1000%  -0.16[-0.33,0.02] <

Heterogeneity: Tau®= 0.02; ChF=6.72, df= 4 (P = 0.15); F= 40% 31 -ﬂ: 5 3 0:5 1?

Favours [experimental] Favours [control]

2. Stroke survivors’ physical functioning

Heterogeneity: Tau®= 0.01, Chi*= 6.51, df= 4 (P = 0.16), F= 39%
Test for overall effect: Z=1.92 (P = 0.05)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Galvin et al. 2011 923 138 20 833 19 20 6.8% 0.53[0.10,1.186)
Wang et al. 2015 896 124 25 777 23 26 83% 063 [0.07,1.19]
Shyu etal. 2010 809 281 72 76 301 86 20.0% 017 -0.15,0.48] i p—
Forster et al. 2009 155 1.7 119 152 2 123 258% 0.16 [[0.09, 0.41) -
Forsteretal. 2013 142 43 323 141 42 346 391% 0.02[-0.13,018] —
Total (95% CI) 559 601 100.0% 0.17 [-0.00, 0.35] -

0

-0.5 05 1
Favours [control] Favours [experimental]
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3. Stroke survivors’ quality of life

Test for overall effect Z= 2.45 (P =0.01)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eames etal. 2013 4 07 25 4 07 28 61% 0.00 [-0.54, 0.54) —_—t
Fens etal. 2014 7 25 56 61 27 45 11.0% 0.34[-0.05,0.74) T
Forsteretal. 2015 165 105 310 149 103 300 493% 0.06 [-0.10,0.22) —i—
Ostwald et al. 2014 274 089 79 246 087 80 16.9% 0.32 [0.00, 0.63) —r—
Shyu etal. 2010 573 224 72 50 251 86 16.7% 0.31 [-0.01,0.62) T
Total (95% CI) 542 539 100.0% 0.17 [0.03, 0.31] O
Heterogeneity: Tau®= 0.00; Chi*= 4.55, df= 4 (P=0.34), F=12% 1 0: 5 S 0:5 1:

Favours [control] Favours [experimental]

4. Stroke survivors’ memory

Test for overall effect Z= 2.72 (P = 0.007)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Forsteretal 2013 718 231 293 693 234 320 635% 250[-1.18,6.18] i
Marseden et al. 2010 825 246 9 824 184 8 20% 0102042, 2062
Ostwald et al. 2014 843 186 80 765 226 79 208%  7.80[1.36,14.24) e
Wang etal. 2015 821 156 25 758 132 26 136% 6.30[1.6514.29) i - E—
Total (95% C1) 407 433 100.0% 4.07 [1.14,7.01] -
Heterogeneity: Tau®= 0.00; Chi*= 2.43, df= 3 (P = 0.49); F= 0% -2}0 '130 ) 1"0 250
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Figure 2. Effects of the educational intervention on stroke survivors’ outcomes — forest plots.

Cl: confidence interval; IV: inverse variance; Std.: standardized

memories than those who did not receive an interven-
tional treatment. There was no evidence of heterogene-
ity across studies (I°= 0%, p=0.49). The effect size was
largest in the study by Ostwald et al.,*® who applied a
mail-based educational programme including personal-
ized mail with information about stroke, stress reduc-
tion strategies, diet and exercise guidelines.

No significant differences were observed in the SIS
composite physical (SMD= 1.92, 95% CI: —4.99 to

8.84, p=0.59), emotional (SMD= 0.20, 95% CI: —3.99
to 4.39, p=0.92) and communication dimensions
(SMD= 0.83, 95% CI: —1.63 to 3.29, p=0.51).

ADL. Data on the effects of educational interven-
tions on stroke survivors’ ability to perform ADL
were available in seven studies. 333344274446 Tphe
pooled analysis did not observe a significant effect on
stroke survivors’ ADL (SMD=-0.02, 95% CI: -0.16 to
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1. Stroke caregiver’ depression

Test for overall effect: Z=1.94 (P = 0.05)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Fens etal. 2014 22 14 30 31 2 27 10.8% -0.56 [-1.09,-0.03]
Forster etal. 2009 1 08 48 125 09 42 155% -0.33-0.75, 0.09]
Forsteretal. 2013 52 39 318 55 4 334 39.2% -0.08 [-0.23, 0.08] —=
Marseden etal. 2010 799 187 12 833 176 13 55% -0.18[-0.97, 0.61]
Ostwald et al. 2014 32 31 80 312 32 79 225% 0.03[-0.29,0.34] T——
Smith et al. 2012 139 7.7 15 197 74 17 65% -0.75[-1.47,-0.03]
Total (95% CI) 503 512 100.0% -0.19 [-0.39, 0.00] <l
Heterogeneity: Tau®= 0.02; Chi*= 7 66, df= 5 (P=0.18), F= 35% ‘1 _055 3 0{5 :i

Favours [experimental] Favours [control]

Figure 3. Effects of the educational intervention on stroke caregivers’ outcomes — forest plots.

Cl: confidence interval; IV: inverse variance; Std.: standardized

0.12, p=0.76). The level of stroke survivors’ ADL in the
intervention group was similar to that of the control
group. However, in only one study** the authors
observed a significant effect on ADL in the experimen-
tal group. In this study, the authors developed an inter-
vention where, in addition to routine physiotherapy,
each programme comprised training the informal care-
giver with the skills necessary to carry out the addition-
al exercises. There was low evidence of heterogeneity
across studies (P= 35%, p=0.16).

Effect for the caregivers. We also determined the effect of
the educational interventions on stroke caregivers’ out-
comes, such as depression (Figure 3), QOL and care-
giver burden.

Depression. Data on the effect of an educational
intervention on caregivers’ depression (Figure 3) were
available in six studies.’®:3*3841.4647  qupstantially,
caregivers who received an educational intervention
were found to have significantly lower depression
levels than those in the control group, although no sig-
nificant differences were observed between these two
groups (SMD= -0.19, 95% CI: -0.40 to 0.00,
p=0.05). There was low evidence of heterogeneity
across studies (I’= 37%, p=0.18). A singular analysis
revealed that in each study, caregivers in the experi-
mental groups had lower depression scores after the
intervention than those in the control group.
However, in two studies,>*® the authors observed a
significant difference between these two groups. In
the first study,* the authors developed an intervention
where all stroke patients were referred to a stroke care
coordinator after being discharged home from hospital
or inpatient rehabilitation. During each home visit they
were administered a structured assessment tool to
assess a broad spectrum of stroke-related problems.
Based on these assessments, they were provided with
suitable follow-up care during the home visits. In the

second study,*® the authors implemented a web-based
intervention, which provided professional guide, edu-
cational videos, online chat sessions and email and
message board.

Generic quality of life. Seven studies*-*37:4143:46
have investigated the effect of interventions on stroke
caregivers’ QOL in the medium term following a
stroke. A pooled analysis of these seven studies dem-
onstrated no significant effect on caregivers’ QOL
(SMD= -0.05, 95% CI: -0.36 to -0.25, p=0.73).
However, high heterogeneity was observed in this
forest plot (P=81%, p=0.0001). Analysing singly
these studies, we observed that educational interven-
tions did not improve the caregivers’ QOL. Indeed,
only in one study*® did the authors observe a higher
QOL in the experimental group than in the control

group.

Caregivers’ burden. Data on the effects of education-
al interventions on the caregivers’ burden were avail-
able in eight studies.?'**4%4446 There was low evidence
of heterogeneity across studies (I’= 49%, p=0.06). As
shown by the pooled analysis, no significant effect was
observed on caregivers’ burden (SMD=- —0.09, 95%
CI: —0.26 to 0.09, p=0.34). However, in two studies****
the authors found that stroke caregivers in the control
groups had a lower burden than caregivers in the exper-
imental groups. The effect size was largest in the study
by Fens et al.,** who applied a model for long-term
care after stroke where a stroke care coordinator pro-
vided specific information about stroke-related prob-
lems (i.e. ADL, cognition, communication, fatigue,
caregiver strain, etc.).

Discussion

The current study described which educational inter-
ventions have been implemented in stroke survivor—
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caregiver dyads to improve stroke survivors’ and care-
givers’ outcomes (i.e. QOL, anxiety, depression, phys-
ical functioning, ADL and caregiver burden) and used
a meta-analysis to determine which intervention was
the most effective at improving stroke survivors’ and
caregivers’ outcomes (i.e. QOL, anxiety, depression,
physical functioning, ADL and caregiver burden).
Although most authors'®'® have offered an overview
of the educational interventions implemented with the
dyads in a stroke population, Bakas et al., in both their
study'® and their update,'® performed only a systematic
review and not a meta-analysis. In the study conducted
by Cheng et al.,'” while the authors did carry out a
meta-analysis, they focused mainly on studying the
effects of the educational intervention on the care-
givers’ outcomes, while in stroke survivors they ana-
lysed only the effects of the use of healthcare
resources. Minshall et al."” also conducted a systematic
review and meta-analysis; however, they analysed only
the psychosocial interventions, observing the effects on
psychological outcomes, such as anxiety, depression,
coping, self-efficacy and carer strain, while in our sys-
tematic review, we analysed the effects of the educa-
tional intervention on both physical and psychological
outcome. Therefore, 16 final studies, which were sub-
divided into three quasi-RCTs and 13 RCTs that
included 2997 stroke survivors and 2187 caregivers,
were systematically reviewed and meta-analysed to
evaluate the application of dyadic interventions for
stroke survivors and caregivers. The purpose was to
investigate how an educational intervention imple-
mented in a stroke survivor—caregiver dyad population
may significantly improve the stroke survivors’ physical
functionality, memory, QOL and caregivers’
depression.

We assessed the methodological quality of 16 studies
(13 RCTs and three quasi-RCTs) on educational inter-
ventions to improve stroke patient—caregiver dyads’
outcomes after discharge published from 2009 to
2019. Analysing the methodological quality, only one
RCT* and two quasi RCTs*** obtained a score equal
to 100. Ten studies (nine RCTs and one quasi-RCT)
obtained a score greater than 80,33:360:3845 while two
studies®!*” were equal with 76.9 and one study had a
score of 61.5%.%° The proportion of studies with high
methodological quality (93%) is high. Only one study
showed a medium quality.® The majority of the ana-
lysed studies adequately satisfied the quality items, such
as evidence of allocation concealment at randomiza-
tion, details of study sample withdrawals, and inclusion
and exclusion criteria for the study sample.

The forest plots showed that stroke survivors who
received an educational intervention were more likely
to have better physical functioning (SMD=0.17, 95%
CI: -0.00 to 0.35, p=0.05), better memory (SMD=4.07,

95% CI: 1.14 to 7.01, p=0.007) and better QOL
(SMD=0.17, 95% CI: 0.03 to 0.30, p=0.01) than
those who did not receive an intervention. With refer-
ence to the stroke survivors’ physical functioning,
although the data may be interesting, they are not
new. In their systematic review, Bakas et al.'® observed
that several studies found significant improvements in
stroke survivors’ physical functioning relative to a con-
trol group. In our study, educational interventions
implemented in stroke survivor—caregiver dyads were
also found to improve the stroke survivors’ QOL. In
contrast, Bakas et al. found that only a few studies
showed a difference between groups, while most of
them highlighted no differences. In our meta-analysis,
all included studies*"* reported a higher QOL in
stroke survivors who had received an educational inter-
vention, except for Eames and colleagues’ study,*
where no differences were observed.

Our meta-analysis did not find significant improve-
ments in stroke survivors’ depression. These findings
are consistent with a previous systematic review*® con-
ducted only in stroke survivors. Bakas et al.'® also did
not report significant differences between groups.
However, although their findings may suggest the inef-
fectiveness of the educational intervention, they also
might indicate that stroke survivors did not express
enough depressive symptomatology at baseline to dem-
onstrate significant improvements following the inter-
vention. In our meta-analysis, one study®® conducted
with 38 dyads observed that a web-based intervention,
composed of a professional guide, educational videos,
online chat sessions and an email/message board, had a
significant impact on stroke survivors’ depression
after only a short time (< 3 months). Indeed, stroke
survivors included in the intervention group had
lower depression scores than those who received
typical care.

The forest plots showed that the educational inter-
vention significantly improved the stroke caregivers’
depression levels but not their QOL and burden.
Stroke caregivers in the interventional groups were
found to have lower depression levels than those in
the control groups. In contrast, Cheng et al.'” did not
report any significant improvement in caregiver depres-
sion after the treatment. And although Bakas et al.'®
did not conduct a meta-analysis, they observed that
several studies had reported significant improvements
in caregiver depression, highlighting the importance of
implementing an intervention for stroke caregivers.
When stroke survivors are discharged from rehabilita-
tion hospitals, caregivers often feel unprepared, and
this lack of preparedness increases their burden, anxi-
ety and depression levels. Caregivers often feel left
alone® without healthcare providers’ support, and
implementing an intervention likely has a strong
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impact on their feelings of loneliness and therefore
improves their depression levels. In accordance with
our systematic review, several authors'’® have
observed that short-term effects on caregivers’ QOL
were not significant. However, significant improve-
ments in the caregivers’ psychological and social
domains of QOL were found in the intervention
group with a face-to-face interaction at six months
post intervention.>!

The included studies observed significant improve-
ments on stroke survivors’ physical functioning,®'-*%*
ADL.* depression®® and QOL* and on caregivers’
burden* and depression®**® through educational inter-
ventions. However, the observations in the present
meta-analysis were made within the limitations of the
quality of available data. The review included many
small studies, and these studies were also conducted
in very different healthcare settings of stroke survivors.
For example, stroke survivors may be expected to have
varying degrees of comorbidity regardless of the pres-
ence of any interventions. Additional differences were
the use of a variety of methodologies in the evaluation
of both stroke survivors’ and their caregivers’ outcomes
in the identified studies, thus limiting a meaningful
inclusion of many studies in our quantitative syntheses
without compromising heterogeneity.

Due to the differences between the applied interven-
tions and due to the few significant effects, which were
observed in both stroke survivors and their caregivers,
it has not been easy to identify one study that showed
greater efficiency in its treatment. In regard to stroke
survivors’ and caregivers’ depression, we observed that
studies which carried out constant communication with
stroke survivors showed significant effects on depres-
sion. For example, Smith et al.*® implemented a web-
based intervention which provided professional guide,
educational videos, online chat sessions and email and
message, while Ostwald et al.*® sent a personalized mail
with information about stroke signs and symptoms,
stress reduction strategies, diet and exercise guidelines.
This highlights how important it is for stroke survivors
and their families to have a constant connection with
healthcare professionals. This connection probably
makes them feel more secure and safer.’? Instead, in
the stroke survivors’ physical functioning and ADL a
family-mediated exercise intervention plays an impor-
tant role.*"** These studies highlighted the importance
to develop interventions where caregivers are trained
and educated in assisting the stroke survivors’ physical
functioning. When caregivers are trained and prepared
their stroke survivors show better physical functioning.
Through a careful analysis of the studies, we observed
that the most effective intervention was that developed
by Ostwald et al.*® Indeed, several significant effects
were shown in the experimental group, such as lower

stroke survivors’ depression, higher SIS dimensions
and QOL and better ability during ADL in stroke sur-
vivors, while in caregivers, better QOL and lower
depression and burden. In this study authors sent a
personalized mail with information about stroke signs
and symptoms, stress reduction strategies, diet and
exercise guidelines and home-based dyads in the
home-based intervention. Dyads in the experimental
group also received home visits for the first six
months post-discharge by advanced practice nurses
and occupational and physical therapists, who provid-
ed information following 39 pre-determined protocols,
developed to provide education, support, skill training,
counselling and linkages to social and community
resources.

This study supports the importance of the dyad in
the care process. Indeed, we observed that an educa-
tional intervention implemented to stroke survivor—
caregiver dyads could improve several outcomes in
both stroke survivors and caregivers. For example, in
stroke survivors, studies showed an improvement in
stroke survivors’ physical functioning,’'*** ADL,*
depression®® and QOL,*® and in caregivers’ burden*
and depression.**** These findings highlight how
stroke survivors and informal caregivers experience
and navigate illness together. Thus, our study gives
strength to a dyadic conceptual framework of
stroke!? that emphasizes a holistic approach to stroke
survivors and caregivers, given the interdependent
nature of their experiences. In according with Lyons
and Lee, who developed the theory of dyadic illness
management,'' this systematic review and meta-
analysis have highlighted the importance to implement
interventions with a dyadic approach in the stroke
population. Indeed, both elements of the dyad (patient
and caregiver) have benefited from an educational
intervention, not focused on the individual but on
the dyad.

Our study had several implications. Our meta-
analysis has provided a general overview of the possible
interventions that may be implemented on stroke sur-
vivor—caregiver dyads. We used a rigorous protocol
with a high sensitivity and specificity to detect included
studies. This meta-analysis provides evidence for
researchers and healthcare providers who plan to
design and implement stroke survivor—caregiver
dyadic interventions to enhance the coordination of
care and to better meet caregivers’ and survivors’
needs after stroke. However, prior to implementation
in clinical practice, it will be necessary to conduct trials
with larger samples and to observe the real efficacy of
these educational interventions on stroke survivor—
caregiver dyads.

There are several limitations in the current meta-
analysis. First, although we used thorough search
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strategies to minimize inclusion and publication
biases, it is still possible that some studies were
missed. The second limitation was that the current
study applied the total score of the analysed outcomes
in the meta-analysis because the instruments used to
evaluate the outcomes varied for each study. Future
studies will be required to fully investigate the effect of
educational interventions on specific aspects of the
variable construct. In addition, although the overall
sample size was adequate (2847 stroke survivors and
1770 caregivers), several trials included in our meta-
analysis enrolled only a small sample. As such, future
studies should include larger samples. Another limita-
tion was the linguistic limits placed on articles includ-
ed in the study. However, after removing the linguistic
criteria, we did not observe major differences with our
review.

Conclusions

The results of this study provide support for the use of
an educational intervention in improving outcomes in
both stroke survivors (i.e. physical functioning,
memory and QOL) and caregivers (depression). For
example, we observed that educational interventions
which carried out constant communication with
stroke survivors and their family showed significant
improvement on depression, while educational inter-
vention based on family-mediated exercises showed
significant improvement on stroke survivors’ physical
functioning. However, although many authors have
used a dyadic approach in their studies, some inter-
ventions were not supported by specific dyadic theo-
ries.'" Indeed, as suggested by Lyons and Lee."
dyadic interventions may be more efficacious when
they are not just dyad based (i.e., both members are
included) but instead when they are dyad focused (i.e.
the dyad is the target). It is interesting to observe that
educational intervention had no significant effect on
stroke survivors’ depression and caregivers’ burden
and QOL. Future trials should aim to improve these
variables. Indeed, as described in the literature,”'*
stroke survivors’ depression could have a negative
impact on both stroke survivors’ and caregivers’
QOL. Furthermore, also caregiver burden could
impact negatively on the stroke survivor—caregiver
dyad’s QOL. Having stroke survivors and caregivers
with lower QOL would mean having stroke survivors
and caregivers more likely to have a negative
prognosis. Future research is needed to determine
whether improvements in stroke survivors’ and
caregivers’ outcomes can be sustained over a longer

period by providing further support after the interven-
tion ends.

Implications for practice

e Educational interventions improve stroke survi-
vors’ physical functioning, quality of life and
memory but not stroke survivors’ depression
and ability during activity of daily living.

e Effect of the educational interventions on stroke
caregivers’ outcomes, significant effects were
observed on caregivers’ depression between
experimental and control groups but not on
caregivers’ quality of life and burden.
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