
William E. Haley, PhD
David L. Roth, PhD
Martha Hovater, MS
Olivio J. Clay, PhD

Correspondence to
Dr. Haley:
whaley@usf.edu

Editorial, page 1292

Long-term impact of stroke on family
caregiver well-being
A population-based case-control study

ABSTRACT

Objective: Three-year changes in well-being were studied among family caregivers of an epidemio-
logically derived sample of stroke survivors from the Reasons for Geographic and Racial Differences
in Stroke (REGARDS) study and compared to matched noncaregivers.

Methods: Family caregivers of REGARDS participants who experienced a stroke event completed
telephone interviews assessing depressive symptoms, mental and physical health quality of life
(QOL), life satisfaction, and leisure satisfaction at approximately 9, 18, 27, and 36 months after
the stroke (n 5 235). For each stroke caregiver, a family member of a stroke-free REGARDS partic-
ipant was enrolled as a matched noncaregiving control (n 5 235) and completed similar interviews.

Results: Multilevel longitudinal models found that caregivers showed poorer well-being at 9 months
poststroke than controls on all measures except physical health QOL. Significant differences were
sustained for 22 months after the stroke event for depressive symptoms, 31 months for mental
health QOL, and 15 months for life satisfaction. For leisure satisfaction, differences were still signif-
icant at 36 months poststroke. Caregiving effects were similar across race and sex.

Conclusions: Stroke caregiving is associated with persistent psychological distress, but life sat-
isfaction, depression, and mental health QOL became comparable to noncaregivers by 3 years
after stroke. Caregiver leisure satisfaction was chronically lower than in noncaregivers. Interven-
tion for stroke caregivers should recognize both the strains faced by caregivers and their capacity
for successful coping over time. Neurology® 2015;84:1323–1329

GLOSSARY
CARES 5 Caring for Adults Recovering from the Effects of Stroke; CES-D 5 Center for Epidemiologic Studies–Depression
scale; LSI-Z 5 Life Satisfaction Index–Z; LTS 5 Leisure Time Satisfaction; MCS 5 Mental Component Summary; PCS 5
Physical Component Summary;QOL5 quality of life; REGARDS5 Reasons for Geographic and Racial Differences in Stroke;
SDU 5 standard deviation unit.

Most studies of family caregivers of stroke survivors report that caregivers experience negative effects
on their well-being.1,2 Most of this research has been cross-sectional and conducted within 1 year of
the stroke3 and uses convenience samples. Population-based samples allow for a better estimation of
the public health effects of stroke caregiving. Including a demographically matched comparison group
controls for differences in health and well-being due to factors such as age, sex, and race.4

The purpose of this study was to examine long-term differences in well-being between a
population-based sample of family caregivers of stroke survivors and demographically matched
noncaregiving controls. The analyses focused on the following questions: (1) Do stroke care-
givers and matched noncaregivers differ in well-being, and what is the magnitude of such effects?
(2) How do differences in well-being between caregivers and noncaregivers change over time? (3)
Do caregiving, race, and sex affect the trajectories of well-being changes?

METHODS Participants. The Reasons for Geographic and Racial Differences in Stroke (REGARDS) study is a national, epide-

miologic investigation of stroke incidence and mortality that enrolled 30,239 participants 45 years of age or older from 2003 to
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2007.5,6 Large samples of both African American and white men and

womenwere recruited. Follow-up surveillance interviews are conducted

every 6 months by telephone and include queries about possible stroke

events. Medical records are then examined by adjudicators to confirm

incident stroke events. Once stroke survivors are identified by

REGARDS they are recruited, along with a primary family caregiver,

to participate in the ancillary Caring for Adults Recovering from the

Effects of Stroke (CARES) project.7–10

The present analyses are based on 235 family caregivers of

REGARDS stroke survivors and a matched control sample of

235 noncaregivers who were also recruited through the RE-

GARDS project. After the CARES project was initiated in

2005, REGARDS participants who reported a stroke event were

potentially eligible to participate. Stroke survivors were eligible if

they were community-dwelling 9 months after the stroke event

and had a family member or close friend who was willing to par-

ticipate in the project and who had served as an informal caregiver

after the stroke event. Only individuals who identified themselves

as black or white were enrolled into REGARDS because of their

specific interest in that racial comparison.

The matched noncaregiving control sample was recruited by

asking each REGARDS participant at their REGARDS baseline

interview who would most likely be their caregiver if they

needed one in the future. Second, after we enrolled a stroke sur-

vivor and family caregiver from REGARDS, we identified a list

of REGARDS participants similar to each stroke survivor in

CARES on age, sex, race, and relationship with their potential

caregiver. That is, if the index stroke survivor was being cared

for by a spouse, we identified a stroke-free control from

REGARDS who reported that he or she would be cared for

by his or her spouse. Third, we randomly selected potential con-

trols from the list of eligible matches and attempted to contact

them until we successfully enrolled a matched control case. We

contacted the stroke-free control’s family member, and after con-

firming that this person was not already a caregiver for any dis-

abled family member, we enrolled him or her as the matched

noncaregiving control to that particular stroke caregiver. Thus,

the noncaregiving controls were matched to the stroke caregivers

on sex, race, age (65 years), coresidence, and relationship status,

but were not caregivers themselves. Each participant received $20

per interview for participation.

Standard protocol approvals, registrations, and patient
consents. All REGARDS participants provided consent to par-

ticipate and contact their family members. Caregivers and non-

caregiving controls also provided consent. All procedures were

reviewed and approved by the Institutional Review Board of

the University of Alabama at Birmingham.

Procedures. An initial baseline CARES interview was conducted

by telephone for the caregivers approximately 9 months after the

stroke event. After explaining the study and screening for eligibility,

trained research interviewers obtained data on demographic infor-

mation, physical health, and psychosocial functioning. Similar inter-

views were completed through 2013 at 18, 27, and 36 months

poststroke. Noncaregiving controls were given a baseline interview,

then 3 corresponding follow-up interviews every 9 months

thereafter. The medical records for the suspected stroke events

were examined by at least 2 trained adjudicators to verify the date

of the stroke and determine key descriptive data on the stroke. In

terms of site, 54% were left hemisphere, 41% right hemisphere,

and 5% bilateral. For type of stroke, 92% were ischemic and 8%

were hemorrhages. Most stroke survivors (86%) were hospitalized

after their stroke events, and the average length of those

hospitalizations was 8.54 days (SD 5 12.8).

The participants analyzed in this article are the family care-

givers of the stroke survivors in comparison to the matched non-

caregiving controls.

Demographic variables. Age was the number of days between
the participant’s stated date of birth and the date of the baseline

interview. Education in years was based on self-report. Sex and race

(African American vs white) and married/unmarried status were

dichotomous variables based on self-report. Region was analyzed

based on the categories used in the stratified sampling design (Stroke

Belt, Stroke Buckle, nonbelt). Annual income was coded as a cat-

egorical variable as indicated in table 1.

Health and disease history. Participants were asked in the

CARES interviews if they had ever been told by a doctor or health

professional that they had arthritis or rheumatism, cancer,

chronic back problems, chronic lung disease, congestive heart fail-

ure, heart disease, hypertension, kidney disease, stroke, and trou-

ble with hearing. Total number of health problems was the sum

of these conditions.

Well-being. Depressive symptoms were measured with the 20-item

Center for Epidemiologic Studies–Depression scale (CES-D).11

Frequency of each symptom was rated on a 0 (rarely) to 3 (most of

the time) scale. Higher scores indicate greater depression.

Table 1 Demographic and health comparison of stroke caregivers and
noncaregivers

Covariate/matching factor Caregivers (n 5 235) Noncaregivers (n 5 235) p Value

Age, y 61.81 6 13.55 59.98 6 13.35 0.1428

Years of education 13.89 6 2.73 14.66 6 2.74 0.0027

Female 78.72 78.72 1.0000

African American 46.81 46.81 1.0000

Married 73.62 74.89 0.7516

Stroke participant’s region 0.3059

Stroke Belt 39.15 37.02

Stroke Buckle 20.43 26.38

Rest of United States 40.43 36.60

Stroke participant’s income 0.0039

Less than $20,000 19.15 16.17

$20,00 to $34,000 29.79 23.40

$35,000 to $74,000 28.09 35.22

$75,000 or more 7.66 16.17

Refused to specify 15.32 8.94

Arthritis or rheumatism 51.06 48.51 0.5799

Cancer 9.79 11.06 0.6507

Chronic back problem 35.74 31.06 0.2820

Chronic lung disease 11.49 5.11 0.0121

Congestive heart failure 4.68 2.14 0.1291

Heart disease 18.30 11.91 0.0533

Hypertension 54.89 45.96 0.0527

Kidney disease 5.53 3.40 0.2643

Stroke 4.68 0.85 0.0114

Trouble seeing or hearing 21.28 12.77 0.0141

Total health problems 2.17 6 1.68 1.72 6 1.35 0.0014

Values are % or mean 6 SD.
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The 12-item Short Form Health Survey assessed health-

related quality of life (QOL) measured by the Physical Compo-

nent Summary (PCS) and Mental Component Summary

(MCS) scores. These measures have been standardized to have

a mean of 50 and a SD of 10 in the adult US population,12 with

higher scores representing better health.

Life satisfaction was assessed using the Life Satisfaction

Index–Z,13 (LSI-Z) which obtains levels of agreement with 13

general statements about life. Items were summed, with higher

scores indicating greater life satisfaction.

The Leisure Time Satisfaction scale (LTS) measures satisfac-

tion with time spent doing leisure activities.14 Six items targeted

activities such as hobbies, quiet time, and church attendance.

Participants were asked “over the past month, how satisfied are

you with the amount of time you have been able to spend..”

Three-point rating scales (05 not at all, 15 a little, 25 a lot) are

used, with higher scores indicating higher LTS.

Cronbach a was greater than 0.77 for all of the well-being

measures used in the study.

Statistical analyses. Caregivers and noncaregivers were com-

pared on demographic and health data collected at the 9-month

assessment. Multilevel longitudinal models were then used to

estimate linear trajectories over time and to test for statistically

significant differences (p , 0.05) between caregivers and

noncaregivers on CES-D, LSI-Z, MCS, PCS, and LTS.

We identified 602 possible stroke participants through RE-

GARDS. We contacted 469, with the remaining individuals

unreachable (116), not contacted because chart data were insuffi-

cient to support a stroke diagnosis (6), or the stroke occurred too

long before our 9 months assessment window (11). Of the 469

contacted, 73 refused, and 161 were ineligible, leaving 235 stroke

survivor–caregiver dyads. We identified multiple potential non-

caregiving controls for each stroke participant. Of 3,474 potential

noncaregiver controls, 688 were contacted. Of these, 379 refused

or did not answer subsequent return calls, and 74 were ineligible,

leaving 235 noncaregiving controls.

A total of 652 caregiver and 756 control interviews were com-

pleted and included in the analyses. Of the 470 participants, 231

(49.15%) completed all 4 longitudinal assessments, and 389

(82.77%) completed at least 2 of the 4 possible interviews. The

longitudinal models included all available data. There was no

imputation of missing data, although models did include partial

data from participants who did not complete all 4 telephone

interviews.15

Dates of each longitudinal interview and, for the stroke care-

givers, the date of stroke, were used to calculate indicators of time

for the longitudinal models. Differences between dates were cal-

culated in days and converted to months. For caregivers, the ini-

tial interview was approximately 9 months after the stroke date by

design, but the precise timing of this interview was determined

and used in the analyses. For noncaregivers, a value of 9.0 months

was assumed for the first CARES interview, and differences

between interview dates were then used to measure the precise

timing of the follow-up interviews. This months-since-stroke var-

iable was then centered at 9 months by subtracting 9.0. The

stroke case variable was coded as caregiver5 0 and noncaregiving

control as 21. The analytic models, therefore, included (1) a

main effect for stroke case that constituted a direct caregiver vs

control contrast at 9 months after stroke, (2) a main effect for

time that tested whether the linear increase or decrease across time

in the caregiving group was significantly different from zero, and

(3) a stroke case by time interaction, which tested whether the

linear rate of change over time differed between caregivers and

controls. In more expansive models, we included interaction
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effects for race by time, sex by time, and 3-way interactions

including stroke case (e.g., stroke case by race by time), to assess

whether there were differences in rates of change over time by sex

or race. Person-specific changes over time were estimated at the

within-person level and then modeled as effects of between-

subject predictors at a second, higher-order level.15

Restricted maximum likelihood estimates of model parame-

ters were obtained using SAS PROC MIXED.16 Race, sex, age,

education, and number of health problems measured at the

9-month interview were included as time-invariant covariates.

We did not include a time-variant covariate for caregiver health

because the measure of health conditions was based on diagnosed

conditions at baseline and our goal was to evaluate subsequent

changes in well-being. For outcome measures that differed signif-

icantly between caregivers and noncaregivers, covariate-adjusted

means were calculated at each time point in the longitudinal

trajectory. Standardized effect sizes were obtained by obtaining

the difference in covariate-adjusted means between caregivers and

noncaregivers and dividing this difference by the overall SD from

the initial interview.17 We also compared the adjusted means at

each month and reported the first month that these differences

were no longer statistically significant.

RESULTS Demographic characteristics of caregivers

and controls.Demographic variables in table 1 confirm
that caregivers and noncaregivers did not differ sig-
nificantly on the variables that were used for match-
ing. Caregivers and noncaregivers also did not differ
significantly on marital status and region. Caregivers
had significantly lower educational attainment and
income than noncaregivers, and were more likely to
report a history of chronic lung disease, stroke, trou-
ble seeing or hearing, and more total health problems.

Well-being measures over time for caregivers and controls.

Results from the longitudinal models are shown in
table 2, and some are illustrated in the figures. For
depressive symptoms, there were significant effects for
caregiver/noncaregiver, time, sex, age, education, and
health. Being a caregiver, being a woman, having lower
age and education, and having more health problems
were associated with significantly higher depressive

symptoms at 9 months after stroke. A significant time
by caregiver/noncaregiver interaction effect was also
found, illustrated in figure 1. Caregivers have signifi-
cantly higher depression scores at 9 months than non-
caregivers, but this difference diminished over time
because depressive symptoms significantly decreased
over time for the caregivers, The magnitude of the
difference in depressive symptoms at the 9-month
assessment was 0.28 standard deviation units (SDUs)
and decreased to 0.01 SDUs at 36 months. The
difference between caregivers and noncaregivers was
significant until 22 months after the stroke.

For mental health QOL, there were significant
effects for caregiver/noncaregiver, age, education, and
health. Being a noncaregiver, having higher age and
education, and having fewer health problems were
associated with higher mental health QOL at 9 months
after stroke. Although scores were stable over time for
the caregivers, there was a significant time by care-
giver/noncaregiver interaction effect that is shown
graphically in figure 2. Caregivers had lower mental
health QOL than noncaregivers at 9 months, but this
difference diminished over time. The magnitude of
difference in mental health QOL at the 9-month
assessment was 0.38 SDUs, but decreased to 0.13
SDUs at 36 months and was statistically significant
until 31 months after the stroke.

For physical health QOL, there were significant ef-
fects for education and health. Higher education and
fewer health problems were associated with higher
physical health QOL. There were no significant effects
for time, caregiving, or time by caregiver interaction.

For life satisfaction, there were significant effects for
caregiver/noncaregiver, age, education, and health.
Being a noncaregiver, having higher age and education,
and having fewer health problems were associated with
higher life satisfaction. There were no time or caregiving
by time interaction effects for life satisfaction. Life satis-
faction over time is illustrated in figure 3. Caregivers
had lower life satisfaction by 0.19 SDUs at the 9-month
poststroke assessment, and a significant difference per-
sisted up until 15 months after the stroke.

For leisure time satisfaction, there were significant
effects for caregiver/noncaregiver, age, race, and
health. Being a noncaregiver, being older, being
white, and having fewer health problems were associ-
ated with higher leisure time satisfaction. There was
no effect for time and no time by caregiver/noncare-
giver interaction. The lower leisure satisfaction level
for caregivers was persistent at 0.37 SDUs for both
9-month and 36-month assessments.

DISCUSSION This population-based study confirms
and extends previous research1,2 that stroke has a
significant initial negative impact on caregiver well-
being. Depressive symptoms, life satisfaction, mental

Figure 1 Model-based covariate-adjusted linear trajectories for Center for
Epidemiologic Studies–Depression scale (CES-D)
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health QOL, and leisure time satisfaction were all
worse in caregivers at 9 months poststroke than in
demographically similar noncaregiving controls. At
9 months after stroke, the caregiver decrease in
well-being ranged between 0.19 and 0.38 SDUs.
These results are in the low-to-medium effect size
range and strongly support the need for services to
enhance caregiver well-being, especially during the
first year after a stroke.

We did not find significant differences between
caregivers and noncaregivers in physical health
QOL. Research has rarely evaluated the impact of
stroke on caregiver physical health compared with
noncaregivers, but broader research on caregiving
has suggested that caregiving can be harmful to care-
givers’ health.18,19 However, recent research has chal-
lenged the magnitude of caregiving-related negative
health effects20 and whether caregiving is associated
with increased mortality risk.21

Stroke caregivers reported lower education and
income, and were more likely to report having lung dis-
ease, stroke, sensory limitations, and more total health
problems than noncaregiving controls. We adjusted
for these initial differences but the finding suggests that
caregivers may have poorer health than the general pop-
ulation when initiating some kinds of caregiving. Family
members of stroke survivors are likely to share risk
factors for stroke and other chronic illnesses due to
common genes, shared environments, and assortative
marriage.22–24 This highlights the importance of using
appropriate noncaregiving controls in such research.

When compared with demographically matched
noncaregiving controls, stroke caregivers report well-
being comparable to noncaregivers within 36 months
after stroke. Although stroke caregivers show consid-
erable distress at 9 months after stroke, over time their
distress diminishes. Stress and coping theory25,26 sug-
gests that improvements in caregiver well-being could
be due to reduction of stressors (e.g., stroke survivor
recovery) or improvements in caregiver appraisals and
adaptive coping skills with experience.2 These find-
ings contrast with research on Alzheimer caregiving,
in which poorer well-being in caregivers compared
with noncaregivers remained significant and undi-
minished over a 2-year follow-up period.27

Leisure time satisfaction remained worse in care-
givers than noncaregivers 3 years poststroke. Caregiving
may create long-term problems with caregivers’ ability
to participate in valued activities and interests, and lack
of social engagement is a risk factor for worse psycho-
logical well-being.1,28 This lack of recovery in leisure
activities even with reduced caregiver distress suggests
that stroke may lead to sustained changes in lifestyle for
caregivers.

Race and sex were not significant predictors of the
impact of stroke on caregiver well-being or on the lon-
gitudinal trajectories after stroke. In previously pub-
lished analyses with subsets of the current participants,
we found that African American stroke survivors had
more impairments than white stroke survivors,7,10 con-
sistent with other research.29 However, after adjustment
for these differences, African American caregivers had
better mental health scores than white caregivers,7 sug-
gesting some heightened resilience to caregiving stress in
African American caregivers, which has been noted in
previous research.26,30,31

Our project has a number of strengths, including
use of a population-based sample of stroke survivors
and caregivers, and inclusion of noncaregiving con-
trols matched or covariance adjusted with stroke care-
givers on demographic and health variables. The use
of a population-based sample enhances the generaliz-
ability of the results, although the lack of participants
other than whites and African Americans limits gen-
eralizability to other racial/ethnic groups. A limitation

Figure 2 Model-based covariate-adjusted linear trajectories for Life
Satisfaction Index–Z (LSI)

Figure 3 Model-based covariate-adjusted linear trajectories for 12-item Short
Form Health Survey Mental Component Scores (MCS)
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is that individuals categorized as caregivers were pri-
mary caregivers for the stroke survivor after the stroke,
but may not have maintained caregiving roles over the
duration of the follow-up. While our study began as-
sessing caregivers at 9 months poststroke, there may
be higher distress levels in caregivers at previous time
points after stroke and this deserves further study.3

Future reports from our group will address individ-
ual differences in caregiver well-being over time using a
stress process model of caregiving that evaluates
changes in stressors, appraisals, social support, and
other coping resources.1,28,31,32 In addition, this future
work will examine whether race and sex affect individ-
ual differences in caregiver stress and coping over time.

Stroke caregivers can experience considerable nega-
tive effects on their well-being within the first few years
after stroke. Many of these negative effects improve over
time, although leisure time satisfaction appears to show
a long-lasting pattern of disruption. Efforts to intervene
with stroke caregivers should pay attention both to the
likely negative effects of caregiving on well-being and
the potential for resilience and recovery.
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