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ABSTRACT

Objective: The purpose of this systematic review was to summarize the latest evidence on the effectiveness of interventions for
family caregivers of stroke survivors.

Methods: Using multiple databases, the search strategy included randomized controlled trials, published in English, between
2002 and 2013. Two independent reviewers extracted information and evaluated study quality.

Results: From an initial search of 120 studies, 18 were included. Most interventions were multi-faceted, including elements of
information/education, support, and skill building. Skill building was defined as an intervention that equipped the caregiver with
skills to provide care to the stroke survivor or skills to cope with the caregiving role. A variety of outcomes, most commonly
psychological distress, caregiver burden, and quality of life, were measured with effectiveness of the intervention shown on at
least one outcome in over 50% of studies. About half of the studies explicitly provided a theory that guided the intervention
and outcomes. Interventions that included elements of skill building were more likely to show a significant effect. The majority
of studies had insufficient power to detect significant differences and there was an under-representation of minority caregivers,
limiting the generalizability of the review.

Conclusions: Interventions that deliver specific skills relative to performing the physical care needed by the stroke survivors
and/or to manage the stroke survivor’s emotional responses to the stroke as well as the caregiver’s responses to the role seemed to
be most effective in decreasing psychological distress and burden. Studies are beginning to examine technology as a mechanism
for intervening with caregivers.
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1. BACKGROUND

The majority of stroke survivors return to live in the com-
munity, relying on family members to meet their needs for
care and support.[:2! This “informal care” can be substan-
tial in scope, intensity, and duration.!*# The sudden and
unexpected nature of stroke leaves families with little time
to prepare for the caregiving role. Furthermore, families
are learning a new role while working through their own

grief over the stroke event and all the losses a stroke usually
implies. Shorter hospital stays result in stroke survivors re-
turning home more quickly, with more limitations in their
activities of daily living than any previous cohort of individ-
uals with stroke.”’

The impact on the health of stroke caregivers has been well-
established. Research has repeatedly described the effects of
caregiving on caregivers’ physical and psychological well-
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being as well as on their social relationships.!®! In addition
to the health-related effects, the financial effects are also
significant. While at least 80% of stroke costs during the
first six months post-stroke are health-system costs, families
take on a greater proportion of stroke-related expenses over
time.!'"" Ethnic minorities are at a higher risk for stroke
and heart disease,'!! yet few studies have specifically exam-
ined caregiving after stroke among non-White caregivers.!'?!
The socioeconomic context including the family structure,
cultural norms, living arrangements, and healthcare access
may be very different for Black, Hispanic, and non-Hispanic
White caregivers.!'3 This can lead to very different caregiver
experiences and potentially impact on the types of inter-
ventions that may support caregivers from different cultural
backgrounds.

Providing caregivers with support may not only improve
their own health but may also improve outcomes for the
stroke survivor.['416 To address the negative impact of the
caregiving role on the caregiver, a number of interventions
including education, coping and problem-solving strategies,
psychosocial support, and information provision have been
tested. The evidence concerning effective interventions for
family caregivers of stroke survivors has been summarized in
several systematic reviews.!'’2!l Two reviews have focused
on specific types of interventions, namely psychosocial in-
terventions!'® and information provision.?°! While the pro-
vision of information has been significantly associated with
caregiver knowledge acquisition (standardized mean differ-
ence of 0.74; 95% CI: 0.06, 1.43), there has been no effect
on caregiver mood. Lee et al.'”) summarized the results
of 4 studies, an educational program (n = 2 studies) and a
support program (n = 2 studies), in their review of interven-
tions impacting the health-related quality of life of caregivers,
measured with the Short Form Health Survey. Overall, the
interventions improved the caregiver’s mental health. The
small number of studies included in the review and its very
specific focus, however, limits the generalizability of the
findings from this review. Two further reviews, including
studies between 1990 and 200321 and 1988 and 2005,[!]
summarized interventions for family caregivers. Both re-
views described the generally low quality of the trials and
reported the need for further research to support evidence for
effective interventions. Given that the most recent summary
of interventions, not limited to a specific type of intervention
or outcome, included studies only to 2005, there is a need to
update the evidence. Furthermore, there is a need to specifi-
cally examine the mode of intervention delivery, given the
growing trend of using health information technology in our
interactions with patients and their families. The purpose
of this systematic review was to provide an update to the
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evidence for interventions for family caregivers of stroke
survivors, summarizing intervention studies published since
early 2000.

2. METHODS

A literature search for articles published from 2002 to 2013
was conducted using PubMed, CINAHL, Ovid Medline,
Cochrane, Embase, and Web of Science databases. The
keywords “stroke AND caregiver AND interventions” and
“stroke AND carer AND interventions” were used. Two
reviewers screened the databases and selected the articles
based on the title and the abstract. In cases of uncertainty, the
entire text of the article was reviewed. Reference sections of
articles meeting the inclusion criteria were also searched for
additional articles. The following inclusion criteria were ap-
plied: (1) intervention and outcomes for caregivers of stroke
patients; (2) intervention for stroke patients and their care-
givers, if the intervention and outcomes for caregivers were
described; (3) randomized controlled trial; and (4) article
written in English. Studies were excluded if they were not
randomized controlled trials and if the intervention focus
was primarily on the stroke survivor.

The setting and sample characteristics, the intervention in-
cluding the mode of delivery, outcome domains, and the
reported effects were abstracted from the selected studies
by two reviewers working together using data extraction
forms. Interventions were mostly complex in nature, includ-
ing several elements such as information about resources,
emotional support, and problem-solving strategies. The team
reviewed all interventions and developed a list of all the
elements included in each intervention. Similar elements
were then grouped into categories that reflected the specific
dimensions of the intervention. The three broad categories
of interventions included: (1) education and information
provision about stroke and resources; (2) emotional support
and/or counseling; and (3) skills training specific to provid-
ing physical and emotional care to the stroke survivor and/or
skills training related to active coping and problem-solving.
An attempt was made to identify an association between the
specific intervention component and outcomes reported by
the investigators as statistically significant.

The methodological quality of each study was independently
reviewed by two team-members using the Rapid Critical Ap-
praisal Checklist for randomized clinical trials.”??! This is a
9-item checklist addressing components important to the de-
sign and execution of clinical trials including randomization,
blinding of intervention or blinded outcomes assessment,
description of losses to follow-up and drop-outs, use of an
intent-to-treat analysis, use of an appropriate control group,
reliability and validity of measures, and duration of follow-
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up. We added an additional item to address study power.
Each item was equally weighted and scored 1 point if present
and a total score was obtained by summing the items. Each
study was scored from a low of O to a high of 10. In cases
where there was disagreement about the quality rating, the
article was reviewed by the other two team-members and
discussed until a consensus could be reached.

3. RESULTS

The details of study identification and selection can be seen
in Figure 1. There were 18 studies, all published in English,
included in the final review. Selected studies were from 5
countries, with 39% published in the United States. Over
half (55%) of the reviewed studies were published in the
early years of the review period (2002-2007) with only 6
eligible trials published since 2010.

Manuscripts identified through
electronic database searching
(n=120)

Manuscripts after duplicates removed
(n=90)

h

Abstracts screened
(n=90)

)

Ful-text articles
assessed for eligibility >
(n=61)

|

Total studies satisfying
inclusion criteria
(n=15)

t.—

Final total studies
included satisfying
inclusion criteria
(n=18)

Manuscripts excluded
(n=29)

Full-text articles
excluded with reasons
(n=46)

References satisfying
inclusion criteria from
reference tracking of
included studies and
reviews
(n=3)

Figure 1. Flow scheme of inclusion process

3.1 Description of samples

Table 1 provides an overview of the studies included in the
review. Sample size across studies ranged from 20 to 300
caregivers and one cluster randomized trial included 928
patient/caregiver dyads.[?®! Several studies were designed
as pilot studies and were not powered for efficacy.*-2"!
In about one-third of the studies, stroke survivor/caregiver
dyads were recruited.>2"-3! The demographic characteris-
tics of the caregivers reflect those reported in other studies
with approximately 75% female, around 65 years of age,
and the majority of caregivers identified as the spouse of
the stroke survivor. Several studies included only spousal
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caregivers.[?>28:31:32 The youngest caregivers were seen in
the two studies that utilized internet technology to deliver
the intervention.3!-3%! Limited information was provided on
the race/ethnicity composition of the samples but in those
few studies that provided this information, the majority was
non-Hispanic White (75%), followed by Black (20%), and
“other” (5%) which was not defined. The only study with
a focus on Hispanic caregivers (65%) was conducted in the
Southwestern United States and Puerto Rico.!?”!

3.2 Quality ratings

Methodological quality using the 10-item checklist varied
across the studies with a median score of 6. The majority
of studies scored between 5 and 7, rated as medium quality.
In all studies, participants were randomized to an interven-
tion or control group as this was a criterion to be included
in the review. In the majority of the studies there was no
blinding to the intervention group, which would be difficult
given the nature of the interventions. A number of studies,
however, utilized blinded outcomes assessment. Instruments
with sound psychometric properties among caregivers of
stroke survivors were used in most studies. The majority of
studies did not provide justification for their sample size or
information on study power.

3.3 Description of the interventions

A variety of interventions was provided to family caregivers,
with most defined as a complex intervention as several com-
ponents were included (see Table 2). Most studies delivered
information and education as one element of the intervention,
but only one study included this as the sole component.[**
Education/information-giving focused on the nature of stroke,
recovery, and secondary stroke prevention along with infor-
mation about community resources. Interventions that pro-
vided support for the caregiver were offered in the form of
peer support through group activities, professional support
and information on tips for caregiving and resources for seek-
ing assistance. A number of interventions included elements
of skill-building or training that encompassed skills for pro-
viding physical care to the stroke survivor, coping with the
emotional aspects of stroke, and caregiver training related to

problem-solving and active coping skills.[23-2%-27.30,31,35-38]

3.4 Timing and mode of delivery of interventions

The majority of interventions were delivered face-to-face
(75%), although several investigators initiated the interven-
tion protocol in person with telephone follow-up. Only four
recent studies utilized technology to deliver interventions,
with two studies using the internet®*’:33 and a third using

videophone technology to connect with caregivers in their
home,?”) while a fourth study used a computer to tailor
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the education package to the stroke survivor and caregiver’s
needs.[*”! Most interventions were delivered one-on-one to
the individual caregiver (and stroke survivor, if included)
and only 25% of the interventions utilized a group format to
deliver the intervention. Interventions ranged in length from
four weeks to one year, with most delivered over approxi-
mately 8 to 12 weeks. Two studies utilizing a family support
organizer individualized the number of contacts with the care-
giver to the identified needs.?® 4% As there was variability in
the length of the interventions, there was also variability both

within and between studies in the time of the intervention
relative to the stroke event. Most interventions, however,
were aimed at those newly in the role at the time of stroke
survivor discharge from hospital. Almost all interventions
were delivered by professionals specifically trained in stroke
care including nurses, physical therapists, social workers and
psychologists. The family support organizers were lay work-
ers trained in poststroke care.>4%1 Approximately 50% of
the interventions were supported by theory, most commonly
a stress process model, such as the Pearlin Stress Model.*!]

Table 1. Overview of intervention studies

First author,
Year

Sample & Setting

Time poststroke

Intervention

Length of
intervention

Time of outcome
measurement

Measures

Grant, 2002 B3

Van Den Heuvel,
2002 %91

Clarke, 2003 %]

Hartke, 2003 (?
Lincoln, 2003 B9

Kalra, 2004 271
Smith, 2004 Y
Larson, 2005 2%

Tilling, 2005 &7

Draper, 2007 [*

Bakas, 2009 24

Pierce, 2009 (%I

Marsden, 2010
[23]

Perrin, 2010 24

King, 2012 34

Smith, 2012

Eames, 2013 29

Forster, 2013 1291

74 CGs recruited
from rehabilitation
facility

257 CGs recruited
from inpatient and
outpatient facilities

68 CGs recruited
from rehabilitation
units

124 CGs recruited
from rehabilitation
units

250 SSs and CGs
recruited from acute
care hospital

300 SSs and their
CGs recruited from
rehabilitation units
97 CGs recruited
from rehabilitation
unit

100 CGs recruited
from hospital

151 CGs (at 3-month
follow-up)

39 CGs of SSs with
aphasia recruited
from rehabilitation
hospitals

50 CGs recruited
from rehabilitation
and acute care
hospitals

103 CGs recruited
from rehabilitation
centers

20 CGs recruited in 3
rural communities

61 CGs recruited
from rehabilitation
units

255 CGs recruited
from rehabilitation
units

88 CGs recruited
through
advertisements on
websites and key
organizations

61 CGs recruited
from 2 tertiary
hospitals

928 SS and CG dyads

Within one month
of stroke

6 months to 3
years

6 months

> 1 month

Within one month
of stroke

Within one month
of stroke

Within one month
of stroke

Approx. three
months

Approx. three
months

Up to 12 months
since stroke

Not documented

Up to 12 months
since stroke

Mean of 38
months

Within one month
of stroke

Within one month
of stroke

Not documented

Within one month
of stroke

Within one month
of stroke

1) Social problem solving
intervention; 2) Sham intervention;
3) Control group

Information and active coping
strategies delivered via: 1) Group
program or 2) Home visit;

3) Control group

1) Information and counseling;
2) Control group

1) Telephone support group
intervention; 2) Usual care

1) Family support organizer
(information and emotional
support); 2) Standard care

1) CG training; 2) Conventional
care

1) Stroke information manual and
education meetings; 2) Control
group

1) Support and education program;
2) Control group

1) Assistance from family support
organizer; 2) Control group

1) Treatment group that included
elements of education, support,
and communication skills;

2) Delayed treatment control group

1) Telephone Assessment and
Skill-Building Task; 2) Attention
control group

1) Web-based assistance called
Caring-Web; 2) Control group

1) Community living after stroke
(physical activity and education);
2) Control group

1) Transition assistance program
providing education, skill
development, and problem
solving; 2) Control group

1) CG problem-solving
intervention; 2) Wait-list control
group

1) Knowledge, resources, and
skills intervention; 2) Information
—only control group

1) Tailored education and support
package in addition to usual care;
2) Control group

1) CG training program to provide
the knowledge and skills essential
for management of stroke
survivor; 2) Control group

12 weeks

8-10 weeks

5 months

8 weeks

Up to 9 months

3-5 sessions, delivered
in hospital and one
home session

Not documented

Monthly sessions for 6
months

Not documented

4 weeks

8 weeks

12 months

7 weeks

6 weeks

10-12 weeks

11 weeks

12 weeks

Based on the London
Stroke Carers Training
Course (3-5 sessions,
delivered in hospital
and one home session)

One week after end
of intervention

1 and 7 months
after completion of
program

One month after
completion of
program
Immediately after
program and 4
months later

4 months after
starting program
and at completion
of program

3and 12 months
poststroke

3 and 6 months
poststroke

Immediately after
program and 6
months later

3and 12 months
after randomization

Immediately after
program and 3
months later

Immediately after
program and 1
month later

3,6,9,and 12
months during
program

1 week after
completion of
program

1 month (during
program) and 6
weeks after
program ended

3, 6, and 12 months
post-intervention

Immediately after
program and 1
month later

At end of program

6 and 12 months
after program

HRQL, problem-solving
abilities, satisfaction with health
care, depression, caregiver
preparedness, caregiving burden

Confidence in knowledge,
coping strategies, HRQL, social
support, assertiveness

Family functioning, HRQL,
depression, anxiety, mastery

Depression, loneliness,
competence, burden, stress

Knowledge and satisfaction with
information, anxiety, depression,
caregiver strain

Caregiver burden, anxiety,
depression, functional status,
quality of life

Knowledge of stroke, carer
mood, satisfaction

Quality of life, life situation,
general well-being, perceived
health state

Caregiver strain, anxiety,
depression, social life,
satisfaction with stroke care

Quality of life, social support,
satisfaction with support

Caregiver optimism, perceived
difficulty with tasks, threat
appraisal, depression, caregiver
life changes, HRQL

Depression, life satisfaction,

HRQL, caregiver strain

Caregiver strain, depression,
satisfaction

Depression, perception of life
change, caregiver preparedness,
anxiety, family functioning,
perceived health, resources and
stressors, appraisal of caregiving,
social problem solving

Depression, mastery,
self-esteem, social support

Knowledge of stroke,
self-efficacy, anxiety,
depression, caregiver burden

Caregiver burden, depression,
quality of life

Note. CGs (caregivers); SSs (stroke survivors); HRQL (health-related quality of life)
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3.5 Measurement of outcomes

Studies measured a variety of outcomes including depression,
caregiver burden, psychological distress, life satisfaction and
well-being, health-related quality of life (HRQL), caregiv-
ing mastery, and family functioning. A number of different
scales were used to measure these constructs, making it dif-
ficult to compare across studies. Most studies measured
several outcomes but did not identify primary or secondary
outcomes. Further, in those studies that provided informa-

Table 2. Interventions and outcomes

tion for sample size calculation, they did not identify which
outcome was used for estimating sample size. The most com-
monly measured outcomes were depression and caregiver
strain, both measured in over half of the studies. Caregiving
mastery and problem-solving skills were included in about
45% of the studies. Despite the importance of HRQL as an
outcome, a measure of HQRL or overall quality of life was
included in less than half the studies.[?%2428,30.32,35.36.42]

First author, Year  Elements of intervention

Outcomes

[33] Skill-building and problem solving
Grant, 2002 around the caregiving situation; support
;/(?gzD[g%? ez Education, support, skill building

Clarke, 2003 2! Information and counseling

Hartke, 2003 22 Education, support, and skill-building

Lincoln, 2003 %% Information and emotional support
Skill-building around caring for the

Kalra, 2004 271 !
stroke survivor

Smith, 2004 Y Education

Larson, 2005 2% Education and support

Tilling, 2005 71 Information and emotional support

Education, psychological support, and
skill training for caring for stroke
survivors with aphasia

Information about stroke and
skill-building around care and responses
to care

Information and support

Physical activity, education/provision of
information and support

Skill development, education, and
supportive problem-solving

Draper, 2007 2

Bakas, 2009 21
Pierce, 2009 B
Marsden, 2010 1
Perrin, 2010
Education and information about

resources, support, and skill-building
around problem-solving

King, 2012 B34

Support and skill-building to help reduce
personal distress and provide optimal
care

Smith, 2012 2%

Eames, 2013 [ Education and support

Education about stroke and skill-building
around day-to-day management of
disabled stroke survivors

Forster, 2013 29

Increase in problem-solving abilities, greater caregiving
preparedness, and decreased depression; no differences for
satisfaction with health care and caregiver burden

Increase in knowledge about patient care and in use of the
coping strategy seeking social support; no differences in
quality of life, confidence and self-efficacy

No differences between groups on physical, mental health
(depression and anxiety), family functioning and quality of life
Significant decrease in burden and increase in competence;
no difference in depression, loneliness, or stress

Increased knowledge of stroke and secondary prevention; no
differences between groups in psychological distress, caregiver
strain, and satisfaction

Significant decrease in burden, anxiety, and depression and
increase in quality of life; no difference in satisfaction

No differences between groups in knowledge of stroke,
caregiver mood/anxiety, and satisfaction

No difference between groups on quality of life, general
well-being, and life satisfaction

No differences between groups in anxiety, depression, caregiver
strain, and satisfaction

No differences between groups on caregiver burden,
psychological distress, and communication skills

Increase in optimism at 4, 8, and 12 weeks; no differences
between groups for depression, life changes, perceived difficulty
with tasks, threat appraisal and general health

No differences between groups in depression or life satisfaction
No differences between groups in physical-activity scales,
health-related quality of life, or caregiver strain

Significant decrease in caregiver strain and depression and
increase in satisfaction

Significant decrease in depression and increase in positive
life changes at post-intervention but no changes at 6 and 12
months; no difference in caregiver preparedness, anxiety, and
family functioning

Decrease in depression post-intervention and at one-month
follow-up; no differences in self-esteem, mastery, and social
support

Significantly better self-efficacy for accessing stroke
information, feeling informed, and satisfaction with
information received; no differences between groups in stroke
knowledge or caregiver burden

No differences between groups on caregiver burden at 6 months
(primary outcome) or depression and quality of life (secondary
outcomes at 6 or 12 months

Note. Outcomes in bold indicate statistically significant outcome
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3.6 Impact of interventions on caregiver outcomes

There were no studies where the intervention demonstrated
positive effects across all measured outcomes (see Table 2).
While some interventions showed an early effect, this had di-
minished by the final assessment, suggesting the intervention
dose may have been insufficient to sustain a positive effect
or that the intervention needs to change as the trajectory of
care to a stroke survivor changes. Studies that included a

multi-faceted intervention were more likely to demonstrate a
positive effect on outcomes. As can be seen in Table 3, those
studies that included all 3 components in the intervention
were more likely to show at least one statistically significant
outcome (4 of the 5 studies that included 3 components) as
compared with those that included two components (4 of the
11 studies).

Table 3. Association between components of intervention and significant outcomes

Education/Information

ACSATEC, BE about stroke and resources

Provision of emotional
support and/or counseling

Skills training (specific to patient care and
teaching caregiver about problem solving)

Grant, 2002 [ X
Van Den Heuvel, 2002 ¥ X
Clarke, 2003 1?1 X
Hartke, 2003 22" X
Lincoln, 2003 & X
Kalra, 2004 2™
Smith, 2004 B
Larson, 2005 !
Tilling, 2005 7
Draper, 2007 %
Bakas, 2009 (2"
Pierce, 2009 %
Marsden, 2010 &
Perrin, 2010 4"
King, 2012 B4
Smith, 2012 &
Eames, 2013 2" X
Forster, 2013 [ X

X X X X

X X X X X X X X X
X X X

X X X X X X

X
X

X

* Indicates that at least one outcome was reported as statistically significant

Interventions that were focused on providing the caregiver
with information about stroke and available resources were
less likely to have an impact on caregiver outcomes. Most
studies that provided information and/or education did not
show an impact on knowledge acquisition with the exception
of Lincoln et al.**1 who reported a significant increase in
knowledge about resources associated with information pro-
vision. Interventions that included specific training related
to caring for the stroke survivor and/or training on problem-
solving techniques and active coping skills were more likely
to be associated with significant positive caregiver outcomes.
Of the 10 studies where the intervention included a focus
on skills training, 8 studies showed a significant effect on at
least one caregiver outcome.

4. DISCUSSION

This review provides an update to the evidence on interven-
tions for family caregivers of stroke survivors. The find-
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ings provide support for the importance of including a skill-
building component in interventions directed towards this
population. Studies that included this component, aimed
either at teaching the caregiver specific skills to care for
the stroke survivor or to assist them with problem-solving
and coping, were more likely to show a positive effect on
at least one outcome. It is not possible, however, to draw
conclusions about the active ingredient(s) or the nature of the
skill-building since the intervention was operationalized in
different ways across the studies. Furthermore, the intended
effect of skill building is not clear as few studies provided a
conceptual basis linking the intervention to outcome.

Of note, the skill-building intervention tested in a single site
by Kalra ez al.®” showed a significant decrease in caregiver
burden, anxiety, and depression, and an increase in quality
of life. Further testing of this intervention, however, in a
cluster randomized controlled trial among 928 patient and
caregiver dyads at 36 stroke units failed to find differences
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between the intervention and usual care groups on any of
the assessed outcomes.[>3! These differences highlight the
importance of understanding the practice context where the
research is conducted and intervention fidelity.

The timing of the intervention is important to consider when
examining caregiver outcomes. The time when the interven-
tion was delivered relative to the stroke event varied within
and across the reviewed studies, from in-hospital to the in-
clusion of participants that had been in the caregiving role
for three years. Although most interventions were initiated
within one month of stroke, there is insufficient evidence to
draw conclusions relative to the ideal time of delivery. It is
most likely that different interventions are needed over time
to respond to the changing needs of caregivers. Cameron et
al #3441 have described the “timing it right” framework that
highlights caregiver changing experiences and correspond-
ing support needs across the continuum of care. Utilizing a
more targeted approach in terms of the timing and nature of
the intervention is more likely to be successful. The stroke
survivor recovery trajectory and the consequent implications
for the caregiver suggest that caregivers need more than an
inpatient or early after discharge intervention and will require
monitoring over time to support them in the role.

Few studies in the review reported on the race/ethnicity com-
position of their sample and in those that did,!**2>3%371 with
one exception'?’! the vast majority were non-Hispanic White.
Interventions designed and tested among White middle-class
caregivers may not be responsive to the needs of caregivers
from different cultures and socioeconomic backgrounds. Per-
rin and colleagues'?’! developed a culturally sensitive ed-
ucational and supportive problem solving intervention for
strokes caregivers (65% Hispanic) in Puerto Rico and the
United States. While stroke incidence rates have decreased
in high income countries, they have increased by more than
100% in low and middle income countries,*! underscoring
the necessity of developing and testing culturally sensitive
interventions to support caregivers.

Successful interventions may require a shift in the paradigm
of how we have traditionally interacted with caregivers. Most
studies in this review (75%) relied on face-to-face communi-
cation to deliver support, education, or information. This can
lead to low adherence to the program and attrition, under-
standable given the demands of the caregiving role. There is
some support for utilizing the telephone to deliver interven-
tions.[*! Patients are utilizing internet and mobile technology
at an increasing rate to seek health information with recent
data showing 66% of patients searching for evidence online
versus 15% from their physicians.[*”] Furthermore, there
is an increase in the number of young adults experiencing

Published by Sciedu Press

stroke,*8! implicating younger caregivers who may be more
comfortable using technology. It is imperative to capitalize
on these societal trends relative to expanding technology use
as a way to support caregivers with much greater frequency,
in real-time, and most importantly, over the long-term.

Use of technology may allow a better operationalization of
the “timing it right” framework.*3441 This review reports
on some early progress in this direction not presented in
previous systematic reviews. Pierce and colleagues have
developed Caring Web, an education and support interven-
tion.?31 Although testing of the web support showed no
difference in well-being, there was a decrease in number of
emergency room visits and hospital readmissions for their
recipients of care. Smith et al.3'! utilized the internet to de-
liver an intervention designed to provide the caregiver with
knowledge, skills, and resources to help them reduce per-
sonal distress and also provide emotional care to their spouse
with stroke. They reported a decrease in caregiver depression
at post-intervention and one month later.

There are limitations to this review which reflects the findings
from only those studies published in English. Differences
in the interventions and the dose of the intervention (length
of time it was delivered) across studies limited a more com-
prehensive comparison of the outcomes. The inclusion of
studies with varying time periods relative to stroke for the
delivery of the intervention limits conclusions about what
works and when, owing to the heterogeneity of the studies.
Despite the limitations, this systematic review has addressed
a need for an updated review of the evidence for caregiver
interventions, particularly with the emerging focus on dif-
ferent delivery options including the utilization of health
information technology.[**! Important contributions relate
to developing culturally sensitive interventions and also an
increasing use in technology to deliver interventions and
support caregivers.

There are currently more than 6.8 million stroke survivors in
the United States and an estimated 33 million worldwide.>"!
Without significant changes in primary and secondary pre-
vention practices, the prevalence and consequent costs of
stroke are anticipated to increase substantially over the next
two decades.”®! This increase in stroke survivors also im-
plicates more family caregivers in the caregiving role. Thus
it is imperative to continue to build the evidence about in-
terventions that support caregivers in this essential role. As
shown by the studies reviewed here, given the complexity of
the caregiving situation, a simple intervention is not likely to
impact on caregiver health. The findings support the inclu-
sion of multiple components, in particular the skills to take
on the caregiving role.
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