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Stroke Survivors’ Behavioral and Psychologic Symptoms
Are Associated With Informal Caregivers’ Experiences

of Depression

Jill I. Cameron, PhD, Angela M. Cheung, MD, PhD, FRCPC, David L. Streiner, PhD, Peter C. Coyte, PhD,

Donna E. Stewart, MD, FRCPC

ABSTRACT. Cameron JI, Cheung AM, Streiner DL, Coyte
PC, Stewart DE. Stroke survivors’ behavioral and psychologic
symptoms are associated with informal caregivers’ experiences
of depression. Arch Phys Med Rehabil 2006;87:177-83.

Objective: To determine the impact of stroke survivors’
behavioral and psychologic symptoms (BPS) on informal care-
givers’ experience of depression in the context of the caregiv-
ing situation.

Design: Cross-sectional survey using a structured quantita-
tive interview.

Setting: Rehabilitation facility outpatient clinic, tertiary care
facility outpatient clinic, and community care organizations.

Participants: Ninety-four informal caregivers to stroke sur-
vivors completed standardized measurement instruments.

Interventions: Not applicable.

Main Outcome Measures: Measurement instruments in-
cluded the Center for Epidemiological Studies Depression
Scale, Brain Impairment Behavior Inventory—Revised, Care-
giver Assistance Scale, Caregiving Impact Scale, and Mastery
scale.

Results: A substantial percentage (44.7%) of caregivers
were at risk of clinical depression. Caregivers experienced
more depression symptoms when they cared for stroke survi-
vors exhibiting more BPS of memory and comprehension
difficulties, provided less assistance, experienced more lifestyle
interference, and had lower mastery (Fsg5=26.02, P<<.001,
adjusted R*>=.58).

Conclusions: BPS exhibited by stroke survivors contribute
to informal caregivers’ experience of depression. These results
can assist rehabilitation professionals to identify informal care

From the Toronto Rehabilitation Institute, University of Toronto, Toronto, ON
(Cameron); University Health Network and Departments of Medicine, Health Policy
Management and Evaluation, and Public Health Sciences, University of Toronto,
Toronto, ON (Cheung); Baycrest Centre for Geriatric Care and Department of
Psychiatry, University of Toronto, Toronto, ON (Streiner); Department of Health
Policy, Management, and Evaluation, University of Toronto, Toronto, ON (Coyte);
University Health Network, Women’s Health Program, University of Toronto,
Toronto, ON (Stewart), Canada.

Supported by the Canadian Stroke Network (doctoral fellowship); the Canadian
Institute of Health Research’s Institute of Aging, Institute of Gender and Health,
Institute of Health Services and Policy Research and Strategic Training Initiative in
Health Care, Technology, and Place (postdoctoral fellowship); the Canadian Institutes
of Health Research (mid-career award); the Canadian Health Services Research
Foundation/Canadian Institutes of Health Research (chair award); the Canadian
Stroke Network; and the Social Sciences and Humanities Research Council (grant no.
839-2000-1060).

No commercial party having a direct financial interest in the results of the research
supporting this article has or will confer a benefit upon the author(s) or upon any
organization with which the author(s) is/are associated.

Reprint requests to Angela M. Cheung, MD, PhD, FRCPC, University Health
Network, 200 Elizabeth St, 7 Eaton North-221, Toronto, ON M5G 2C4, Canada, e-mail:
angela.cheung @uhn.on.ca.

0003-9993/06/8702-10227$32.00/0
doi:10.1016/j.apmr.2005.10.012

providers who are at greater risk of experiencing emotional
distress and, therefore, may benefit from intervention.
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NFORMAL CAREGIVERS PROVIDE essential assistance

with stroke survivor rehabilitation and adaptation to com-
munity living. Unfortunately, caregivers are rarely prepared for
their role and commonly experience elevated levels of emo-
tional distress,' which can negatively affect stroke survivor
rehabilitation* and threaten the sustainability of home care.’
Stroke best practice guidelines suggest that rehabilitation pro-
fessionals should address the needs of informal caregivers and
provide any necessary education and/or training to help them in
their caregiving role.®’ Therefore, research is required to iden-
tify the most stressful aspects of the care situation to help
rehabilitation professionals to identify and intervene with care-
givers at greatest risk of developing emotional distress.

One aspect of stroke that has received limited attention in
stroke caregiving research is the cognitive changes that are a
common consequence of stroke. The estimated rate of vascular
dementia after first stroke is 28.9%"® and people diagnosed with
the precursor, vascular cognitive impairment, either die (52%)
or develop dementia (46%) within 5 years.” People with cog-
nitive changes often exhibit behavioral and psychologic symp-
toms (BPS) and, similar to Alzheimer’s disease'® or traumatic
brain injury,'"'> these symptoms may be challenging and,
therefore, emotionally distressing for informal care providers.

Four studies have examined the relationship between BPS in
stroke survivors and informal caregiver mental health.'*"'
Overall, they suggest that more BPS are associated with infor-
mal caregivers experiencing more emotional distress. Unfortu-
nately, the measures used to examine this relationship were
developed for psychiatric'® and elderly populations,'* had not
undergone psychometric testing,'® or were not directly assess-
ing BPS."” As a result, these measures may not capture the
uniqueness of BPS in stroke survivors and, therefore, could
underestimate the extent of BPS. In addition, BPS are com-
monly studied as a global construct but it is more likely that the
distinct domains of BPS may differentially affect caregiver
outcomes. Recent research has identified 4 domains of BPS
exhibited by stroke survivors: apathy, depression, memory and
comprehension problems, and irritability.!” Therefore, the re-
lationship between BPS and informal caregiver depression
symptoms requires further research to address these limitations
and provide information to inform policy and programs to
enhance informal caregiver adaptation to providing care in the
community to stroke survivors.

The impact of stroke survivors’ BPS on informal caregivers’
experience of emotional distress must be considered in the
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context of the caregiving situation. The Pearlin stress process
model aims to identify aspects of the system of informal care
that influence caregiver well-being. Consistent with this ap-
proach, important contextual variables (ie, the situation in
which care is provided) include the age and sex of the care-
giver, their relationship to the care recipient and characteristics
of the care recipient. Research suggests that caregivers who are
female,'® younger, and daughters'® are more likely to experi-
ence higher levels of emotional distress. Secondary stressors
(ie, objective aspects of the care experience directly associated
with the stroke) include BPS and level of care provided by the
caregiver. In addition to BPS, providing more care is associated
with more depression symptoms.*’

Secondary stressors arise from and, therefore, mediate the
relationship between primary stressors and health outcomes.
The most commonly studied secondary stressor is subjective
burden, a multidimensional concept assessing the impact of
caregiving on caregiver health, financial situation, activities,
social life, and self-esteem.?' More recent research recognizes
the importance of identifying specific aspects of burden that are
most problematic for caregivers and do not overlap with com-
monly examined outcomes of caregiving.** Lifestyle interfer-
ence, which includes an element of burden—activity restric-
tion—is a concept that receives much attention in the
disability**>° and caregiving'*?>%%® literature. Essentially, it
entails disruption or interference with participation in valued
activities and interests due to providing care. The original
conceptualization of this construct® included important as-
pects of life identified by early quality of life research.?® In
stroke, available research suggests more lifestyle interference
is associated with poorer caregiver outcomes.'?'*3°

Psychosocial resources and the characteristics of the indi-
vidual and/or the individual’s environment may moderate the
impact of caregiving (ie, decrease the impact of the stress when
such resources are present). A consistent psychosocial resource
that protects caregivers from experiencing emotional distress
is having a high sense of mastery or control over their own
life. >

The objective of this research was to identify the specific
domain(s) of BPS (ie, apathy, depression, memory and com-
prehension, irritability) that contribute to informal caregivers’
experience of depression. This relationship was examined in the
context of other important aspects of the caregiving situation,
including the level of care provided, interference with caregivers’
lifestyles, sociodemographic characteristics, and caregivers’ sense
of mastery, as highlighted in the theoretical model. Results from
this line of inquiry will aid rehabilitation professionals to target
interventions to aid informal caregiver adaptation.

METHODS

Participants and Procedure

In this study, we used a cross-sectional design with a con-
venience sample of informal caregivers to stroke survivors.
Informal caregivers were defined as the person primarily re-
sponsible for providing and/or coordinating care in the home
for the stroke survivor. If more than 1 caregiver was identified
per patient, a discussion with the stroke survivor and/or family
identified the person who had the most responsibility for pro-
viding and/or coordinating care in the home. This person was
invited to participate in the study.

Participating organizations, rehabilitation facility outpatient
clinic (rehabilitation), tertiary care hospital stroke outpatient clinic
(clinic), and 6 community care organizations (community),
identified potential participants. Contacts in each organization
identified individuals with a clinical diagnosis of ischemic or
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hemorrhagic stroke. Rehabilitation and hospital contacts ap-
proached stroke survivors and their family members in the
clinic waiting area, briefly explained the study, and asked
family members if they were willing to speak with the research
assistant about the study. The research assistant then provided
additional information about the study and asked the family
members if they provided assistance with any of the activities
on the Caregiver Assistance Scale (CAS). If they provided
assistance with at least 1 activity, the research assistant intro-
duced the consent form and asked the family member if they
would be willing to complete a telephone or in-person struc-
tured quantitative interview or mailed survey. Community care
contacts telephoned their clients’ family caregivers, briefly
explained the study, and asked for permission to send their
contact information to the research assistant who then mailed a
study introduction letter and copies of the consent form to
potential participants. This was followed up with a telephone
call to determine caregiving status, answer any questions about
the study or the consent form, and either to arrange an inter-
view or to mail a copy of the questionnaire. Informal caregivers
were included if they were able to read and speak English and
were willing to provide written informed consent. Institutional
research ethics boards approved the study protocol.

Between August 2000 and June 2001, 142 informal caregiv-
ers to stroke survivors were identified and 94 completed the
interview, representing a 66% participation rate. Participants
were recruited from rehabilitation (n=61), community (n=18),
and clinic (n=15). Caregivers completed their surveys by tele-
phone (n=34), mail (n=35), in a clinic waiting room (n=23),
and at home (n=2).

Measures

Participants provided sociodemographic information, in-
cluding, sex, age, marital status, primary daily activity, educa-
tion level, and some information about patient demographics
including age, sex, and date of stroke. Time since stroke
represents the difference between date of stroke and date of
caregiver interview. Caregivers also completed standardized
questionnaires as described below.

We used the Brain Impairment Behavior Inventory—Revised to
assess the presence of BPS exhibited by the stroke survivor.!’
The original measure was developed through a literature re-
view in the areas of stroke, traumatic brain injury, and demen-
tia, and through clinical experience and consultation with stroke
informal caregivers.*” This revised 18-item measure includes 4
factor analytically derived domains: apathy, depression, mem-
ory and comprehension, and irritability.'” Caregivers were
asked to rate “How often during the past two weeks did you
observe the care receiver behaving this way?” on a scale from
1 (never) to 5 (all the time). The scale is summed to yield a total
score between 18 and 90 with higher scores indicating more
BPS. The mean rating across the items in the subscales provide
domain scores ranging from 1 to 5, with higher scores indicat-
ing more frequently observed symptoms. Internal consistency
(Cronbach a) was good for the total and subscales, ranging
from .78 to .91."7 The total and subscales were stable over a
2-week period with intraclass correlation coefficients ranging
from .75 to .88."7 In the present study, internal consistency for
the subscales and total scale ranged from .76 to .92.

We used the CAS? to determine the amount of assistance
provided by the caregiver with activities of daily living (eg,
bathing, eating), instrumental activities of daily living (eg,
finances), and treatment-related activities (eg, administering
medications), as described previously.**>> A combination of
measures captures important constructs that are not covered by
any known individual measure. Caregivers rate on a 7-point
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scale how much assistance they provided for 17 caregiving
tasks over the past 4 weeks ranging from O (none) to 6 (a lot).
The items are summed to provide a total assistance score with
higher scores indicating more assistance. Internal consistency
was good in a sample of 44 caregivers to advanced cancer
patients («=.87)** and in the present study (a=.85).

We assessed the caregivers’ experience of lifestyle interfer-
ence by the Caregiver Impact Scale,”> a modification of the
Iliness Intrusiveness Rating Scale used by Devins et al,>> which
is based on the illness intrusiveness model. The modified scale
assessed the extent to which providing care interfered with
participation in 14 domains of the caregivers’ lifestyle (eg,
health, diet, employment, household responsibilities, active
recreation, passive recreation) over the past 4 weeks. One
additional domain, “household responsibilities,” was added and
the original “work” domain was relabeled “employment” be-
cause caregiving may differentially impact on employment and
housework. Caregivers rate interference with 14 aspects of life
on a 7-point scale ranging from 1 (not very much) to 7 (very
much). The items are summed to provide a total score with
higher scores indicating more lifestyle interference. Good re-
liability for this scale has been observed in 44 caregivers to
advanced cancer patients («=.87)*? and in the current study
(a=.88).

We assessed depression symptoms by the 20-item Center for
Epidemiological Studies Depression Scale (CES-D).*° Items
are rated on a 4-point scale ranging from O (rarely or none of
the time) to 3 (most or all of the time). Four items are reverse
scored and the items are summed to provide a total score.
Higher scores reflect more depressive symptoms. Scores of 16
or more indicate participants are at risk of clinical depression.*”
Good internal consistency has been observed for the general
population («=.85)*¢ and in the present study (a«=.88).

We assessed mastery, an individual’s sense of control over
her/his life, by the Pearlin 7-item measure.>® Each item was
rated from 1 (strongly disagree) to 4 (strongly agree). Sample
items include “T have little control over the things that happen
to me,” “I can do just about anything I really set my mind to do,”
and “T often feel helpless in dealing with the problems of life.”
Five items are reversed and the items are summed with higher
scores indicating more mastery. It has displayed good internal
consistency in a sample of informal caregivers («=.88)*° and in
the present study (a=.86).

Statistical Analyses

Summary statistics were used to describe caregivers and
stroke survivors. Pearson correlations and ¢ tests described the
bivariate relationships between variables. Linear regression
analysis was used to identify specific domains of BPS that were
significantly associated with caregivers’ depression symptoms
in the context of other important factors. The most parsimoni-
ous model was determined by individually removing nonsig-
nificant predictors starting with the largest P value and then
rerunning the model until all the variables in the model made
a significant contribution to the explanation of depression
symptoms.

The assumptions of correlation and regression analyses were
tested. Extreme values were identified in conjunction with the
multivariate regression analyses, using standardized residuals
and Mahalanobis distance scores. A case was identified as an
outlier with respect to the dependent variable if, on the plot of
the standardized residuals by the standardized predictors, their
plotted value was larger than 3 (>131).*> Mahalanobis distance
scores were used to identify outliers with respect to the pre-
dictors or independent variables.*® Distance scores that were
larger than their corresponding critical values with n partici-

pants and k predictors*®®''> were identified as outliers with

respect to the predictors. An extreme case was deemed influ-
ential if its Cook distance (dependent variable and predictors)
was larger than 1 (>111)*° or if its DFFIT (dependent variable)
or DFBETASs (predictors) were larger than 2 (>I21).** One case
was found to be influential. On closer examination, this care-
giver was providing care to a stroke survivor exhibiting a high
level of memory/comprehension symptoms. Specifically, they
scored the maximum of 5.0 on this subscale and the remaining
sample scored, on average, 2.0. The difference between this
stroke survivor and the others suggests that this stroke survivor/
caregiver dyad is markedly different from the remaining sam-
ple and, therefore, this caregiver was excluded from further
analyses. Three additional cases were missing data for the
dependent variable. Therefore, 4 of 94 (4%) cases were ex-
cluded from the analyses. The percentage missing was consid-
ered too small a fraction to warrant imputation.*!

The multivariate regression assumptions that the residuals
are independent, normally distributed with a constant vari-
ance***? were tested. Because participants were recruited from
3 different sources (ie, rehabilitation, clinical, community care)
and completed either an interview or mail survey, it is possible
that caregivers’ responses to questions within each of these
situations may be similar (ie, violating the assumption of
independence). Place of recruitment and method of data col-
lection were not associated with depression symptoms when
included as dummy variables in the multivariate regression
model (results not shown). Plotting and examining a histogram
of the standardized residuals tested the normality assumption.
This plot followed a normal distribution with a mean of 0 and
a standard deviation (SD) of 1. Plotting the standardized resid-
uals by the predicted values and identifying any patterns tested
constant variance. Residuals scattered randomly around a hor-
izontal line (r,=0),*" supporting the tenability of this assump-
tion. Pearson correlations over .80* or .90 or tolerance levels
less than .10** suggest multicolinearity. No multicolinearity
was observed.

RESULTS

The sociodemographic characteristics of the informal care-
givers are presented in table 1. A large proportion of caregivers
(44.7%) scored above the CES-D cutoff suggesting they were
at risk for clinical depression. Patients were on average * SD
67.7£11.91 years of age, 66% were men, and they had their
stroke on average 21.5+5.82 (median, 12.5; interquartile range,
6.4-24.0) months before their caregiver was interviewed.

Correlations between independent and dependent variables
are presented in table 2. Depression scores did not differ
between men and women, those with secondary education or
less and those with more than secondary education, spouse and
nonspouse caregivers, living with or not living with care re-
cipient, working for pay and not working for pay, duration of
caregiving, and location of recruitment. Caregivers making less
than $40,000 a year reported significantly more depression
symptoms than those making more than $40,000 (mean,
18.4%11.6 vs mean, 13.6*+8.4; t=2.2, P<.05).

The first regression model included the following variables:
caregiver age, sex and income, 4 BPS subscales, lifestyle
interference, caregiving assistance, and mastery. Deleting the
variable with the highest nonsignificant P value and then re-
running the model until all variables in the model made a
significant contribution to explaining the variability in depres-
sion symptoms removed the following variables: BPS depres-
sion (P>.6), BPS irritability (P>.5), caregiver age (P>.3),
caregiver income (P>.23), and BPS apathy (P>.21). Vari-
ables in the final multiple regression analysis explained 58%
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Table 1: Characteristics of the Caregivers (n=94)

STROKE BEHAVIOR AND CAREGIVER DEPRESSION, Cameron

Table 3: Summary of Regression Analysis (n=90)*

Characteristic* Values Variable B SE B B’ P R?*

Women 74 (78.7) .68
Age (y) 60.8+15.41 Female caregiver 4.0 1.78 .16 .03
Education Caregiving assistance —.008 0.03 -.20 .01

Secondary education or less 54 (57.4) Lifestyle interference .21 0.05 .37 .00

More than secondary 40 (42.6) Mastery -1.2 0.18 —.47 .00
Income ($) Memory/comprehension 4.1 0.89 .36 .00

<40,000 47 (50.0)

>40,000 38 (40.4) ébbreviation: SE, standard error. o )

L . - . Does not equal 94 because of missing values and exclusion of 1
Living with care recipient full time 79 (84.0) extreme case.
Relationship to care recipient "Standardized B.

Spouse 62 (66.0) *Adjusted R

Daughter/son 18(19.2)
Primary daily activity

pvorkdng for pay e P<.20) and lifestyle interference (8=—.16, P<.10) individu-

Caregiver 23 (24.5) ally from the regression but removing 'the 2 var}ables together

Homemaker 11(11.7) had a substantial impact on the regression f3 we1gh§ (B=—.08,
Score >15 on CES-D 42 (44.7) P<.40). Therefore, controlling for the shared relationship be-

NOTE. Values are n (%) or mean = SD.
*Not all percentages add up to 100 because of missing data.

(adjusted R*=.58, Fs45=26.02, P<.001) of the variability in
depression symptoms in informal caregivers and these results
are presented in table 3. Overall, more depression symptoms
were associated with being a female caregiver, more lifestyle
interference due to caregiving, lower levels of mastery, pro-
viding less care to the stroke survivor, and the presence of more
memory and comprehension BPS in the stroke survivor.

The Pearson correlation between caregiving assistance and
depression was .18 (P=.08) but the above regression revealed
an opposite relationship (standardized S=—.20, P<<.05) sug-
gesting the presence of a suppressor variable(s).** To identif
suppressor variables, the methods of Tabachnick and Fidell*
were used. Specifically, when a suppressor variable(s) is re-
moved from the regression, the B weight for the suppressed
variable is similar in size and direction to its simple correlation
with the dependent variable.

With this study’s data, compared with the simple correlation
(r=.18, P=.08) and the original regression standardized
(B=-—.20, P<.05), the regression [3 weights decreased some-
what by removing memory and comprehension BPS (8=—.12,

tween memory and comprehension BPS, lifestyle interference,
and level of care provided reveals an unexpected negative
relationship between caregiving assistance and depression
symptoms.

DISCUSSION

This study of informal caregivers to stroke survivors pro-
vides insight for rehabilitation professionals interested in en-
hancing informal caregiver adaptation to providing care in the
community. It highlights the considerable distress experienced
by stroke informal caregivers, because 45% reported elevated
levels of depression symptoms. Our caregivers’ level of emo-
tional distress was higher than a national sample of American
women (24%),* higher than a sample of caregivers to individ-
uals 2 years after experiencing a critical illness (31.9%),** and
only slightly lower than caregivers to recently institutionalized
individuals with Alzheimer’s disease (48.3%).* This compar-
ison suggests that caregivers to stroke survivors are experienc-
ing a considerable amount of emotional distress warranting
systematic evaluation and treatment by the health care system.

This study suggested that memory and comprehension BPS
poststroke were strongly associated with depression symptoms
in caregivers after controlling for other important factors. The
other domains, apathy, depression, and irritability, did not make a
significant contribution to caregiver depression, suggesting that, in

Table 2: Correlation Matrix of Independent and Dependent Variables

1 2 3 4 5 6 7 8 9 10 1
Age (1) 1.00
Time caring (2) -1 1.00
Total behavioral symptoms (3) -.15 11 1.00
Apathy (4) -.15 .16 .83" 1.00
Depression (5) -.07 .02 73" 417 1.00
Memory/comprehension (6) —-.08 12 .76" 537 44" 1.00
Irritability (7) -.12 .06 697 447 .397 457 1.00
Caregiving assistance (8) .03 12 447 .337 .36" .36" 377 1.00
Lifestyle interference (9) .07 .19 56" 447 527 427 407 48" 1.00
Mastery (10) -.04 -.14 —.25% —.23% —.32" —-.15 -.08 -.18 —.35" 1.00
Depression symptoms (11) —-.08 13 577 46" 46" 457 277 .18 56" —.56" 1.00
Mean 60.8 21.5 411 2.2 2.8 2.0 2.2 47.4 28.8 19.3 15.8
SD 15.4 25.8 1.5 0.1 0.1 0.1 0.1 26.0 18.7 4.4 10.5
*P<.05.
TP<.01.
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this sample, caregivers found stroke survivors’ problems with
memory and comprehension to be the most distressing. Recent
work by Williamson et al*® suggests that caregivers are more
resentful of behaviors attributed to the person as opposed to
being attributed to the illness. In stroke, future research may
compare the impact of BPS in caregivers who do and do not
attribute behavior changes to stroke. Overall in this study,
higher levels of depression symptoms in informal caregivers
were associated with more memory and comprehension BPS in
stroke survivors, more lifestyle interference due to caregiving,
less personal control, and providing less caregiving assistance.

The finding that providing less caregiving assistance was
associated with more depression symptoms was not consistent
with existing literature. By comparing the Pearson correlation
between caregiving assistance and depression symptoms with
the regression standardized 3 weight, we identified a suppres-
sion situation.*> Specifically, a significant inverse relationship
between caregiving assistance and depression symptoms was
revealed after patient memory and comprehension BPS and
caregiver lifestyle interference were held constant. These re-
sults suggest that if the aspects of providing care that are
related to memory and comprehension BPS and lifestyle inter-
ference can be diminished, the remaining aspects of providing
care will have a positive impact on caregiver mental health.
This also supports the research that suggests aspects of provid-
ing care may be personally rewarding to and/or enjoyable for
informal caregivers and, therefore, contribute to their emo-
tional well-being.*”*® This perspective is consistent with role
theorists who suggest that if a role is personally valuable or
important it contributes to emotional well-being.** Aspects of
informal caregiving that have a positive impact on mental
health should be explored further.

An alternative explanation is that caregivers providing lower
levels of care experience more depression symptoms. For ex-
ample, caregivers may feel guilty that they cannot provide the
required level of care, perhaps due to their own physical or
emotional ill health, resulting in more depression symptoms.
Stemming from our theoretical approach, we assumed that
higher levels of care would contribute to depression symptoms,
but due to the cross-sectional nature of the current study we
cannot test this causal relationship. Longitudinal or experimen-
tal research would be required to test the alternative hypothesis
that poor emotional or physical health impedes caregivers’
abilities to provide care.

The findings that higher levels of mastery and less lifestyle
interference were associated with less depression symptoms are
consistent with existing literature. Mastery had an inverse rela-
tionship with depression symptoms suggesting that caregivers
with a greater sense of control over their life are less likely to
experience depression symptoms holding other important fac-
tors constant. More lifestyle interference has also been associ-
ated with informal caregiver depression symptoms in a previ-
ous study.*® A similar relationship has been observed between
activity restriction, which is an element of caregiver burden
and a subset of lifestyle interference, and informal caregiver
distress.?®*

Contextual variables, age of caregiver, sex of caregiver,
length of time providing care, education, living arrangements,
employment status, and income were not significantly associ-
ated with caregiver depression. Relatively small sample size
and homogeneity of the sample may account for some of these
findings. Consistent with existing caregiving literature, 78% of
the sample was women and 67% were elderly spouses. This
lack of variability limits our ability to identify statistical rela-
tionships. Alternatively, these findings suggest the stress of

providing care may have a common effect on caregiver mental
health regardless of the context of care.

Future research could entail developing and testing strategies
to lessen the negative impact of BPS exhibited by the stroke
survivor and to decrease the amount of lifestyle interference
experienced by the caregiver. Three strategies emerge from this
study. The first is to educate caregivers about the different
types of BPS associated with stroke and to provide strategies
for effective management of these symptoms where possible.
Similar strategies have shown some benefits for caregivers to
people with Alzheimer’s disease.’*>* In addition, strategies to
allow caregivers to maintain participation in some valued ac-
tivities and interests would be beneficial. This might include
“lifestyle” respite opportunities where caregivers could obtain
respite from home care services or adult day care to pursue
something that is of value to them. Alternatively, caregivers could
be encouraged and/or taught to enlist help from family members
and friends that would give them time to pursue valued activ-
ities. A third strategy that would benefit both the stroke survi-
vor and caregiver is to enhance clinical management of BPS
associated with stroke. Pharmaceutical and/or behavioral inter-
ventions could be investigated to decrease the frequency and/or
severity of BPS exhibited by stroke survivors.

This study adds to the existing stroke caregiving literature
examining the relationship between BPS and informal care-
giver depression symptoms. The measure of BPS used in this
study was developed specifically for the stroke caregiving
population and, as a result, should be more sensitive to the BPS
more commonly observed in stroke survivors. This study also
used factor analytically derived subscales to examine the dif-
ferential effect of the domains of BPS on caregiver depression.
In addition, we examined the relationship between BPS and
informal caregiver depression symptoms after statistically con-
trolling for other important aspects of the informal care situa-
tion (eg, level of care provided). Therefore, we are more
confident that this relationship does exist.

There are some limitations to the current study. This study
used a sample of convenience with a moderate response rate
(66%), limiting our ability to generalize to all informal care-
givers providing care in the community to stroke survivors.
Future research should obtain a more representative sample by
conducting a prospective cohort study of first-time stroke sur-
vivors, thereby allowing examination of these issues in a more
representative sample of caregivers at the same stage of their
caregiving career. We were not able to assess any potential
nonresponse bias because we did not obtain any information
from people who refused to participate. This would also limit
the generalizability of our findings. In addition, these relation-
ships were observed as they occurred across individuals and, as
such, we were not able to control for all interindividual differ-
ences; our findings would be strengthened if we could test these
relationships as they occur within individuals using longitudi-
nal repeated assessment methods. Last, we did not interview
stroke survivors, so we do not have any information about their
illness, thereby limiting our ability to fully characterize this
caregiving population.

CONCLUSIONS

Caregivers experience more depression symptoms when
they care for stroke survivors who exhibit more memory and
comprehension BPS, experience more interference with partic-
ipation in valued activities and interests, have less personal
control or mastery, and provide lower levels of care. The
finding that providing more assistance, after controlling for
BPS and lifestyle interference, is associated with fewer depres-
sion symptoms, suggests that if the aspects of caregiving as-
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sociated with BPS and lifestyle interference can be minimized,
the remaining aspects of caregiving may have a beneficial
impact on caregiver emotional well-being. Three strategies
emerge from these findings: educational programs to help
caregivers manage behavioral changes, lifestyle respite, and
clinical management of BPS poststroke may yield the greatest
benefit to informal caregivers to stroke survivors.
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