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troke Survivors’ Behavioral and Psychologic Symptoms
re Associated With Informal Caregivers’ Experiences
f Depression
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onna E. Stewart, MD, FRCPC
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ABSTRACT. Cameron JI, Cheung AM, Streiner DL, Coyte
C, Stewart DE. Stroke survivors’ behavioral and psychologic
ymptoms are associated with informal caregivers’ experiences
f depression. Arch Phys Med Rehabil 2006;87:177-83.

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

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

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

Participants: Ninety-four informal caregivers to stroke sur-
ivors completed standardized measurement instruments.
Interventions: Not applicable.
Main Outcome Measures: Measurement instruments in-

luded the Center for Epidemiological Studies Depression
cale, Brain Impairment Behavior Inventory�Revised, Care-
iver Assistance Scale, Caregiving Impact Scale, and Mastery
cale.

Results: A substantial percentage (44.7%) of caregivers
ere at risk of clinical depression. Caregivers experienced
ore depression symptoms when they cared for stroke survi-

ors exhibiting more BPS of memory and comprehension
ifficulties, provided less assistance, experienced more lifestyle
nterference, and had lower mastery (F5,85�26.02, P�.001,
djusted R2�.58).

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

NFORMAL CAREGIVERS PROVIDE essential assistance
with stroke survivor rehabilitation and adaptation to com-

unity living. Unfortunately, caregivers are rarely prepared for
heir role and commonly experience elevated levels of emo-
ional distress,1-3 which can negatively affect stroke survivor
ehabilitation4 and threaten the sustainability of home care.5

troke best practice guidelines suggest that rehabilitation pro-
essionals should address the needs of informal caregivers and
rovide any necessary education and/or training to help them in
heir caregiving role.6,7 Therefore, research is required to iden-
ify the most stressful aspects of the care situation to help
ehabilitation professionals to identify and intervene with care-
ivers at greatest risk of developing emotional distress.
One aspect of stroke that has received limited attention in

troke caregiving research is the cognitive changes that are a
ommon consequence of stroke. The estimated rate of vascular
ementia after first stroke is 28.9%8 and people diagnosed with
he precursor, vascular cognitive impairment, either die (52%)
r develop dementia (46%) within 5 years.9 People with cog-
itive changes often exhibit behavioral and psychologic symp-
oms (BPS) and, similar to Alzheimer’s disease10 or traumatic
rain injury,11,12 these symptoms may be challenging and,
herefore, emotionally distressing for informal care providers.

Four studies have examined the relationship between BPS in
troke survivors and informal caregiver mental health.13-16

verall, they suggest that more BPS are associated with infor-
al caregivers experiencing more emotional distress. Unfortu-

ately, the measures used to examine this relationship were
eveloped for psychiatric13 and elderly populations,14 had not
ndergone psychometric testing,16 or were not directly assess-
ng BPS.15 As a result, these measures may not capture the
niqueness of BPS in stroke survivors and, therefore, could
nderestimate the extent of BPS. In addition, BPS are com-
only studied as a global construct but it is more likely that the

istinct domains of BPS may differentially affect caregiver
utcomes. Recent research has identified 4 domains of BPS
xhibited by stroke survivors: apathy, depression, memory and
omprehension problems, and irritability.17 Therefore, the re-
ationship between BPS and informal caregiver depression
ymptoms requires further research to address these limitations
nd provide information to inform policy and programs to
nhance informal caregiver adaptation to providing care in the
ommunity to stroke survivors.

The impact of stroke survivors’ BPS on informal caregivers’

xperience of emotional distress must be considered in the

Arch Phys Med Rehabil Vol 87, February 2006
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A

ontext of the caregiving situation. The Pearlin stress process
odel aims to identify aspects of the system of informal care

hat influence caregiver well-being. Consistent with this ap-
roach, important contextual variables (ie, the situation in
hich care is provided) include the age and sex of the care-
iver, their relationship to the care recipient and characteristics
f the care recipient. Research suggests that caregivers who are
emale,18 younger, and daughters19 are more likely to experi-
nce higher levels of emotional distress. Secondary stressors
ie, objective aspects of the care experience directly associated
ith the stroke) include BPS and level of care provided by the

aregiver. In addition to BPS, providing more care is associated
ith more depression symptoms.20

Secondary stressors arise from and, therefore, mediate the
elationship between primary stressors and health outcomes.
he most commonly studied secondary stressor is subjective
urden, a multidimensional concept assessing the impact of
aregiving on caregiver health, financial situation, activities,
ocial life, and self-esteem.21 More recent research recognizes
he importance of identifying specific aspects of burden that are
ost problematic for caregivers and do not overlap with com-
only examined outcomes of caregiving.22 Lifestyle interfer-

nce, which includes an element of burden—activity restric-
ion—is a concept that receives much attention in the
isability23-25 and caregiving14,22,26-28 literature. Essentially, it
ntails disruption or interference with participation in valued
ctivities and interests due to providing care. The original
onceptualization of this construct25 included important as-
ects of life identified by early quality of life research.29 In
troke, available research suggests more lifestyle interference
s associated with poorer caregiver outcomes.13,14,30

Psychosocial resources and the characteristics of the indi-
idual and/or the individual’s environment may moderate the
mpact of caregiving (ie, decrease the impact of the stress when
uch resources are present). A consistent psychosocial resource
hat protects caregivers from experiencing emotional distress
s having a high sense of mastery or control over their own
ife.20,31

The objective of this research was to identify the specific
omain(s) of BPS (ie, apathy, depression, memory and com-
rehension, irritability) that contribute to informal caregivers’
xperience of depression. This relationship was examined in the
ontext of other important aspects of the caregiving situation,
ncluding the level of care provided, interference with caregivers’
ifestyles, sociodemographic characteristics, and caregivers’ sense
f mastery, as highlighted in the theoretical model. Results from
his line of inquiry will aid rehabilitation professionals to target
nterventions to aid informal caregiver adaptation.

METHODS

articipants and Procedure
In this study, we used a cross-sectional design with a con-

enience sample of informal caregivers to stroke survivors.
nformal caregivers were defined as the person primarily re-
ponsible for providing and/or coordinating care in the home
or the stroke survivor. If more than 1 caregiver was identified
er patient, a discussion with the stroke survivor and/or family
dentified the person who had the most responsibility for pro-
iding and/or coordinating care in the home. This person was
nvited to participate in the study.

Participating organizations, rehabilitation facility outpatient
linic (rehabilitation), tertiary care hospital stroke outpatient clinic
clinic), and 6 community care organizations (community),
dentified potential participants. Contacts in each organization

dentified individuals with a clinical diagnosis of ischemic or a

rch Phys Med Rehabil Vol 87, February 2006
emorrhagic stroke. Rehabilitation and hospital contacts ap-
roached stroke survivors and their family members in the
linic waiting area, briefly explained the study, and asked
amily members if they were willing to speak with the research
ssistant about the study. The research assistant then provided
dditional information about the study and asked the family
embers if they provided assistance with any of the activities

n the Caregiver Assistance Scale (CAS). If they provided
ssistance with at least 1 activity, the research assistant intro-
uced the consent form and asked the family member if they
ould be willing to complete a telephone or in-person struc-

ured quantitative interview or mailed survey. Community care
ontacts telephoned their clients’ family caregivers, briefly
xplained the study, and asked for permission to send their
ontact information to the research assistant who then mailed a
tudy introduction letter and copies of the consent form to
otential participants. This was followed up with a telephone
all to determine caregiving status, answer any questions about
he study or the consent form, and either to arrange an inter-
iew or to mail a copy of the questionnaire. Informal caregivers
ere included if they were able to read and speak English and
ere willing to provide written informed consent. Institutional

esearch ethics boards approved the study protocol.
Between August 2000 and June 2001, 142 informal caregiv-

rs to stroke survivors were identified and 94 completed the
nterview, representing a 66% participation rate. Participants
ere recruited from rehabilitation (n�61), community (n�18),

nd clinic (n�15). Caregivers completed their surveys by tele-
hone (n�34), mail (n�35), in a clinic waiting room (n�23),
nd at home (n�2).

easures
Participants provided sociodemographic information, in-

luding, sex, age, marital status, primary daily activity, educa-
ion level, and some information about patient demographics
ncluding age, sex, and date of stroke. Time since stroke
epresents the difference between date of stroke and date of
aregiver interview. Caregivers also completed standardized
uestionnaires as described below.
We used the Brain Impairment Behavior Inventory–Revised to

ssess the presence of BPS exhibited by the stroke survivor.17

he original measure was developed through a literature re-
iew in the areas of stroke, traumatic brain injury, and demen-
ia, and through clinical experience and consultation with stroke
nformal caregivers.32 This revised 18-item measure includes 4
actor analytically derived domains: apathy, depression, mem-
ry and comprehension, and irritability.17 Caregivers were
sked to rate “How often during the past two weeks did you
bserve the care receiver behaving this way?” on a scale from
(never) to 5 (all the time). The scale is summed to yield a total

core between 18 and 90 with higher scores indicating more
PS. The mean rating across the items in the subscales provide
omain scores ranging from 1 to 5, with higher scores indicat-
ng more frequently observed symptoms. Internal consistency
Cronbach �) was good for the total and subscales, ranging
rom .78 to .91.17 The total and subscales were stable over a
-week period with intraclass correlation coefficients ranging
rom .75 to .88.17 In the present study, internal consistency for
he subscales and total scale ranged from .76 to .92.

We used the CAS22 to determine the amount of assistance
rovided by the caregiver with activities of daily living (eg,
athing, eating), instrumental activities of daily living (eg,
nances), and treatment-related activities (eg, administering
edications), as described previously.33-35 A combination of
easures captures important constructs that are not covered by
ny known individual measure. Caregivers rate on a 7-point
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cale how much assistance they provided for 17 caregiving
asks over the past 4 weeks ranging from 0 (none) to 6 (a lot).
he items are summed to provide a total assistance score with
igher scores indicating more assistance. Internal consistency
as good in a sample of 44 caregivers to advanced cancer
atients (��.87)22 and in the present study (��.85).

We assessed the caregivers’ experience of lifestyle interfer-
nce by the Caregiver Impact Scale,22 a modification of the
llness Intrusiveness Rating Scale used by Devins et al,25 which
s based on the illness intrusiveness model. The modified scale
ssessed the extent to which providing care interfered with
articipation in 14 domains of the caregivers’ lifestyle (eg,
ealth, diet, employment, household responsibilities, active
ecreation, passive recreation) over the past 4 weeks. One
dditional domain, “household responsibilities,” was added and
he original “work” domain was relabeled “employment” be-
ause caregiving may differentially impact on employment and
ousework. Caregivers rate interference with 14 aspects of life
n a 7-point scale ranging from 1 (not very much) to 7 (very
uch). The items are summed to provide a total score with

igher scores indicating more lifestyle interference. Good re-
iability for this scale has been observed in 44 caregivers to
dvanced cancer patients (��.87)22 and in the current study
��.88).

We assessed depression symptoms by the 20-item Center for
pidemiological Studies Depression Scale (CES-D).36 Items
re rated on a 4-point scale ranging from 0 (rarely or none of
he time) to 3 (most or all of the time). Four items are reverse
cored and the items are summed to provide a total score.
igher scores reflect more depressive symptoms. Scores of 16
r more indicate participants are at risk of clinical depression.37

ood internal consistency has been observed for the general
opulation (��.85)36 and in the present study (��.88).

We assessed mastery, an individual’s sense of control over
er/his life, by the Pearlin 7-item measure.38 Each item was
ated from 1 (strongly disagree) to 4 (strongly agree). Sample
tems include “I have little control over the things that happen
o me,” “I can do just about anything I really set my mind to do,”
nd “I often feel helpless in dealing with the problems of life.”
ive items are reversed and the items are summed with higher
cores indicating more mastery. It has displayed good internal
onsistency in a sample of informal caregivers (��.88)39 and in
he present study (��.86).

tatistical Analyses
Summary statistics were used to describe caregivers and

troke survivors. Pearson correlations and t tests described the
ivariate relationships between variables. Linear regression
nalysis was used to identify specific domains of BPS that were
ignificantly associated with caregivers’ depression symptoms
n the context of other important factors. The most parsimoni-
us model was determined by individually removing nonsig-
ificant predictors starting with the largest P value and then
erunning the model until all the variables in the model made

significant contribution to the explanation of depression
ymptoms.

The assumptions of correlation and regression analyses were
ested. Extreme values were identified in conjunction with the
ultivariate regression analyses, using standardized residuals

nd Mahalanobis distance scores. A case was identified as an
utlier with respect to the dependent variable if, on the plot of
he standardized residuals by the standardized predictors, their
lotted value was larger than 3 (�|3|).40 Mahalanobis distance
cores were used to identify outliers with respect to the pre-
ictors or independent variables.40 Distance scores that were

arger than their corresponding critical values with n partici- a
ants and k predictors40(p115) were identified as outliers with
espect to the predictors. An extreme case was deemed influ-
ntial if its Cook distance (dependent variable and predictors)
as larger than 1 (�|1|)40 or if its DFFIT (dependent variable)
r DFBETAs (predictors) were larger than 2 (�|2|).40 One case
as found to be influential. On closer examination, this care-
iver was providing care to a stroke survivor exhibiting a high
evel of memory/comprehension symptoms. Specifically, they
cored the maximum of 5.0 on this subscale and the remaining
ample scored, on average, 2.0. The difference between this
troke survivor and the others suggests that this stroke survivor/
aregiver dyad is markedly different from the remaining sam-
le and, therefore, this caregiver was excluded from further
nalyses. Three additional cases were missing data for the
ependent variable. Therefore, 4 of 94 (4%) cases were ex-
luded from the analyses. The percentage missing was consid-
red too small a fraction to warrant imputation.41

The multivariate regression assumptions that the residuals
re independent, normally distributed with a constant vari-
nce40,42 were tested. Because participants were recruited from
different sources (ie, rehabilitation, clinical, community care)

nd completed either an interview or mail survey, it is possible
hat caregivers’ responses to questions within each of these
ituations may be similar (ie, violating the assumption of
ndependence). Place of recruitment and method of data col-
ection were not associated with depression symptoms when
ncluded as dummy variables in the multivariate regression
odel (results not shown). Plotting and examining a histogram

f the standardized residuals tested the normality assumption.
his plot followed a normal distribution with a mean of 0 and
standard deviation (SD) of 1. Plotting the standardized resid-
als by the predicted values and identifying any patterns tested
onstant variance. Residuals scattered randomly around a hor-
zontal line (ri�0),40 supporting the tenability of this assump-
ion. Pearson correlations over .8040 or .9042 or tolerance levels
ess than .1042 suggest multicolinearity. No multicolinearity
as observed.

RESULTS
The sociodemographic characteristics of the informal care-

ivers are presented in table 1. A large proportion of caregivers
44.7%) scored above the CES-D cutoff suggesting they were
t risk for clinical depression. Patients were on average � SD
7.7�11.91 years of age, 66% were men, and they had their
troke on average 21.5�5.82 (median, 12.5; interquartile range,
.4–24.0) months before their caregiver was interviewed.

Correlations between independent and dependent variables
re presented in table 2. Depression scores did not differ
etween men and women, those with secondary education or
ess and those with more than secondary education, spouse and
onspouse caregivers, living with or not living with care re-
ipient, working for pay and not working for pay, duration of
aregiving, and location of recruitment. Caregivers making less
han $40,000 a year reported significantly more depression
ymptoms than those making more than $40,000 (mean,
8.4�11.6 vs mean, 13.6�8.4; t�2.2, P�.05).

The first regression model included the following variables:
aregiver age, sex and income, 4 BPS subscales, lifestyle
nterference, caregiving assistance, and mastery. Deleting the
ariable with the highest nonsignificant P value and then re-
unning the model until all variables in the model made a
ignificant contribution to explaining the variability in depres-
ion symptoms removed the following variables: BPS depres-
ion (P�.6), BPS irritability (P�.5), caregiver age (P�.3),
aregiver income (P�.23), and BPS apathy (P�.21). Vari-

bles in the final multiple regression analysis explained 58%

Arch Phys Med Rehabil Vol 87, February 2006
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A

adjusted R2�.58, F5,85�26.02, P�.001) of the variability in
epression symptoms in informal caregivers and these results
re presented in table 3. Overall, more depression symptoms
ere associated with being a female caregiver, more lifestyle

nterference due to caregiving, lower levels of mastery, pro-
iding less care to the stroke survivor, and the presence of more
emory and comprehension BPS in the stroke survivor.
The Pearson correlation between caregiving assistance and

epression was .18 (P�.08) but the above regression revealed
n opposite relationship (standardized ���.20, P�.05) sug-
esting the presence of a suppressor variable(s).42 To identify
uppressor variables, the methods of Tabachnick and Fidell42

ere used. Specifically, when a suppressor variable(s) is re-
oved from the regression, the � weight for the suppressed

ariable is similar in size and direction to its simple correlation
ith the dependent variable.
With this study’s data, compared with the simple correlation

r�.18, P�.08) and the original regression standardized �
���.20, P�.05), the regression � weights decreased some-
hat by removing memory and comprehension BPS (���.12,

Table 1: Characteristics of the Caregivers (n�94)

Characteristic* Values

Women 74 (78.7)
Age (y) 60.8�15.41
Education

Secondary education or less 54 (57.4)
More than secondary 40 (42.6)

Income ($)
�40,000 47 (50.0)
�40,000 38 (40.4)

Living with care recipient full time 79 (84.0)
Relationship to care recipient

Spouse 62 (66.0)
Daughter/son 18 (19.2)

Primary daily activity
Working for pay 28 (29.8)
Retired 26 (27.7)
Caregiver 23 (24.5)
Homemaker 11 (11.7)

Score �15 on CES-D 42 (44.7)

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

Table 2: Correlation Matrix of In

1 2 3 4

Age (1) 1.00
Time caring (2) �.11 1.00
Total behavioral symptoms (3) �.15 .11 1.00
Apathy (4) �.15 .16 .83† 1.0
Depression (5) �.07 .02 .73† .4
Memory/comprehension (6) �.08 .12 .76† .5
Irritability (7) �.12 .06 .69† .4
Caregiving assistance (8) .03 .12 .44† .3
Lifestyle interference (9) .07 .19 .56† .4
Mastery (10) �.04 �.14 �.25* �.2
Depression symptoms (11) �.08 .13 .57† .4
Mean 60.8 21.5 41.1 2.2
SD 15.4 25.8 1.5 0.1
P�.05.
P�.01.

rch Phys Med Rehabil Vol 87, February 2006
�.20) and lifestyle interference (���.16, P�.10) individu-
lly from the regression but removing the 2 variables together
ad a substantial impact on the regression � weight (���.08,
�.40). Therefore, controlling for the shared relationship be-

ween memory and comprehension BPS, lifestyle interference,
nd level of care provided reveals an unexpected negative
elationship between caregiving assistance and depression
ymptoms.

DISCUSSION
This study of informal caregivers to stroke survivors pro-

ides insight for rehabilitation professionals interested in en-
ancing informal caregiver adaptation to providing care in the
ommunity. It highlights the considerable distress experienced
y stroke informal caregivers, because 45% reported elevated
evels of depression symptoms. Our caregivers’ level of emo-
ional distress was higher than a national sample of American
omen (24%),43 higher than a sample of caregivers to individ-
als 2 years after experiencing a critical illness (31.9%),44 and
nly slightly lower than caregivers to recently institutionalized
ndividuals with Alzheimer’s disease (48.3%).45 This compar-
son suggests that caregivers to stroke survivors are experienc-
ng a considerable amount of emotional distress warranting
ystematic evaluation and treatment by the health care system.

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

ndent and Dependent Variables

5 6 7 8 9 10 11

1.00
.44† 1.00
.39† .45† 1.00
.36† .36† .37† 1.00
.52† .42† .40† .48† 1.00

�.32† �.15 �.08 �.18 �.35† 1.00
.46† .45† .27† .18 .56† �.56† 1.00

2.8 2.0 2.2 47.4 28.8 19.3 15.8
0.1 0.1 0.1 26.0 18.7 4.4 10.5

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

Variable � SE � �† P R2‡

.58
Female caregiver 4.0 1.78 .16 .03
Caregiving assistance �.008 0.03 �.20 .01
Lifestyle interference .21 0.05 .37 .00
Mastery �1.2 0.18 �.47 .00
Memory/comprehension 4.1 0.89 .36 .00

bbreviation: SE, standard error.
Does not equal 94 because of missing values and exclusion of 1
xtreme case.
Standardized �.
Adjusted R2.
depe

0
1†

3†

4†

3†

4†

3*
6†
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181STROKE BEHAVIOR AND CAREGIVER DEPRESSION, Cameron
his sample, caregivers found stroke survivors’ problems with
emory and comprehension to be the most distressing. Recent
ork by Williamson et al46 suggests that caregivers are more

esentful of behaviors attributed to the person as opposed to
eing attributed to the illness. In stroke, future research may
ompare the impact of BPS in caregivers who do and do not
ttribute behavior changes to stroke. Overall in this study,
igher levels of depression symptoms in informal caregivers
ere associated with more memory and comprehension BPS in

troke survivors, more lifestyle interference due to caregiving,
ess personal control, and providing less caregiving assistance.

The finding that providing less caregiving assistance was
ssociated with more depression symptoms was not consistent
ith existing literature. By comparing the Pearson correlation
etween caregiving assistance and depression symptoms with
he regression standardized � weight, we identified a suppres-
ion situation.42 Specifically, a significant inverse relationship
etween caregiving assistance and depression symptoms was
evealed after patient memory and comprehension BPS and
aregiver lifestyle interference were held constant. These re-
ults suggest that if the aspects of providing care that are
elated to memory and comprehension BPS and lifestyle inter-
erence can be diminished, the remaining aspects of providing
are will have a positive impact on caregiver mental health.
his also supports the research that suggests aspects of provid-

ng care may be personally rewarding to and/or enjoyable for
nformal caregivers and, therefore, contribute to their emo-
ional well-being.47,48 This perspective is consistent with role
heorists who suggest that if a role is personally valuable or
mportant it contributes to emotional well-being.49 Aspects of
nformal caregiving that have a positive impact on mental
ealth should be explored further.
An alternative explanation is that caregivers providing lower

evels of care experience more depression symptoms. For ex-
mple, caregivers may feel guilty that they cannot provide the
equired level of care, perhaps due to their own physical or
motional ill health, resulting in more depression symptoms.
temming from our theoretical approach, we assumed that
igher levels of care would contribute to depression symptoms,
ut due to the cross-sectional nature of the current study we
annot test this causal relationship. Longitudinal or experimen-
al research would be required to test the alternative hypothesis
hat poor emotional or physical health impedes caregivers’
bilities to provide care.

The findings that higher levels of mastery and less lifestyle
nterference were associated with less depression symptoms are
onsistent with existing literature. Mastery had an inverse rela-
ionship with depression symptoms suggesting that caregivers
ith a greater sense of control over their life are less likely to

xperience depression symptoms holding other important fac-
ors constant. More lifestyle interference has also been associ-
ted with informal caregiver depression symptoms in a previ-
us study.22 A similar relationship has been observed between
ctivity restriction, which is an element of caregiver burden
nd a subset of lifestyle interference, and informal caregiver
istress.26,28

Contextual variables, age of caregiver, sex of caregiver,
ength of time providing care, education, living arrangements,
mployment status, and income were not significantly associ-
ted with caregiver depression. Relatively small sample size
nd homogeneity of the sample may account for some of these
ndings. Consistent with existing caregiving literature, 78% of

he sample was women and 67% were elderly spouses. This
ack of variability limits our ability to identify statistical rela-

ionships. Alternatively, these findings suggest the stress of s
roviding care may have a common effect on caregiver mental
ealth regardless of the context of care.
Future research could entail developing and testing strategies

o lessen the negative impact of BPS exhibited by the stroke
urvivor and to decrease the amount of lifestyle interference
xperienced by the caregiver. Three strategies emerge from this
tudy. The first is to educate caregivers about the different
ypes of BPS associated with stroke and to provide strategies
or effective management of these symptoms where possible.
imilar strategies have shown some benefits for caregivers to
eople with Alzheimer’s disease.50-53 In addition, strategies to
llow caregivers to maintain participation in some valued ac-
ivities and interests would be beneficial. This might include
lifestyle” respite opportunities where caregivers could obtain
espite from home care services or adult day care to pursue
omething that is of value to them. Alternatively, caregivers could
e encouraged and/or taught to enlist help from family members
nd friends that would give them time to pursue valued activ-
ties. A third strategy that would benefit both the stroke survi-
or and caregiver is to enhance clinical management of BPS
ssociated with stroke. Pharmaceutical and/or behavioral inter-
entions could be investigated to decrease the frequency and/or
everity of BPS exhibited by stroke survivors.

This study adds to the existing stroke caregiving literature
xamining the relationship between BPS and informal care-
iver depression symptoms. The measure of BPS used in this
tudy was developed specifically for the stroke caregiving
opulation and, as a result, should be more sensitive to the BPS
ore commonly observed in stroke survivors. This study also

sed factor analytically derived subscales to examine the dif-
erential effect of the domains of BPS on caregiver depression.
n addition, we examined the relationship between BPS and
nformal caregiver depression symptoms after statistically con-
rolling for other important aspects of the informal care situa-
ion (eg, level of care provided). Therefore, we are more
onfident that this relationship does exist.

There are some limitations to the current study. This study
sed a sample of convenience with a moderate response rate
66%), limiting our ability to generalize to all informal care-
ivers providing care in the community to stroke survivors.
uture research should obtain a more representative sample by
onducting a prospective cohort study of first-time stroke sur-
ivors, thereby allowing examination of these issues in a more
epresentative sample of caregivers at the same stage of their
aregiving career. We were not able to assess any potential
onresponse bias because we did not obtain any information
rom people who refused to participate. This would also limit
he generalizability of our findings. In addition, these relation-
hips were observed as they occurred across individuals and, as
uch, we were not able to control for all interindividual differ-
nces; our findings would be strengthened if we could test these
elationships as they occur within individuals using longitudi-
al repeated assessment methods. Last, we did not interview
troke survivors, so we do not have any information about their
llness, thereby limiting our ability to fully characterize this
aregiving population.

CONCLUSIONS
Caregivers experience more depression symptoms when

hey care for stroke survivors who exhibit more memory and
omprehension BPS, experience more interference with partic-
pation in valued activities and interests, have less personal
ontrol or mastery, and provide lower levels of care. The
nding that providing more assistance, after controlling for
PS and lifestyle interference, is associated with fewer depres-
ion symptoms, suggests that if the aspects of caregiving as-
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A

ociated with BPS and lifestyle interference can be minimized,
he remaining aspects of caregiving may have a beneficial
mpact on caregiver emotional well-being. Three strategies
merge from these findings: educational programs to help
aregivers manage behavioral changes, lifestyle respite, and
linical management of BPS poststroke may yield the greatest
enefit to informal caregivers to stroke survivors.
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