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Objectives. Using a large, national sample, this study examined perceived caregiving strain and other caregiving fac-
tors in relation to all-cause mortality.

Method. The REasons for Geographic and Racial Differences in Stroke (REGARDS) study is a population-based 
cohort of men and women aged 45 years and older. Approximately 12% (n = 3,710) reported that they were providing 
ongoing care to a family member with a chronic illness or disability. Proportional hazards models were used for this 
subsample to examine the effects of caregiving status measures on all-cause mortality over the subsequent 5-year period, 
both before and after covariate adjustment.

Results. Caregivers who reported high caregiving strain had significantly higher adjusted mortality rates than both 
no strain (hazard ratio [HR] = 1.55, p = .02) and some strain (HR = 1.83, p = .001) caregivers. The mortality effects of 
caregiving strain were not found to differ by race, sex, or the type of caregiving relationship (i.e., spouse, parent, child, 
sibling, and other).

Discussion. High perceived caregiving strain is associated with increased all-cause mortality after controlling for 
appropriate covariates. High caregiving strain constitutes a significant health concern and these caregivers should be 
targeted for appropriate interventions.
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FAMiLy members of individuals with a chronic disability 
often assume caregiving responsibilities. Caregiving is 

often stressful, and a voluminous literature has demonstrated 
that caregivers are at risk for both mental and physical health 
problems (Pinquart & Sorensen, 2003; Saban, Sherwood, 
DeVon, & Hynes, 2010). Beyond these effects, a number of 
studies have also suggested that highly stressful caregiving is 
associated with increased mortality, understandable because 
demographic factors, functional disability, depressive symp-
toms, and physical and mental health are associated with 
both caregiving strain and mortality (Beach, Schulz, yee, 
& Jackson, 2000; DeSalvo, Fan, McDonell, & Fihn, 2005; 
Ganguli, Dodge, & Mulsant, 2002; Miller & Wolinsky, 2007; 
Schulz et al., 2000; Wallace Williams, Dilworth-Anderson, 
& Goodwin, 2003). Schulz and Beach (1999) utilized data 
from the Caregiver Health Effects Study and compared all-
cause mortality rates between spousal caregivers and spouses 
whose partners were either not disabled, or disabled but not 
receiving care from the spouse. Caregivers who reported any 
mental and emotional strain (some or a lot) from caring for 

a disabled spouse were at a higher risk for all-cause mortal-
ity over a 4-year period than spouses whose partners were 
not disabled. Caregivers reporting no strain or who had a 
disabled spouse but did not provide care showed no elevated 
mortality compared with those with no disabled spouse. This 
caregiving sample was restricted to spouses and was predom-
inantly Caucasian, leaving questions of the mortality risks of 
caregiving and caregiving strain among caregivers with non-
spousal relationships (e.g., adult children) and of other racial 
groups largely unanswered.

The Schulz and Beach (1999) study has sparked a great 
deal of interest in the relationship between caregiving, 
strain, and mortality. There have been a number of 
additional studies that have examined whether caregivers 
have higher mortality than noncaregivers, and results of 
these studies have been mixed. Several have shown lower 
mortality among caregivers versus noncaregivers (Fredman 
et al., 2008; Fredman, Cauley, Hochberg, Ensrud, & Doros, 
2010; O’Reilly, Connolly, Rosato, & Patterson, 2008). 
in addition, Brown and colleagues (2009) reported that 
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number of caregiving hours and care recipient need had 
opposite effects on caregiver mortality. However, we have 
not identified any previous studies that have examined 
whether the degree of self-reported strain among caregivers 
is related to mortality.

Caregivers undoubtedly experience stress from the 
responsibilities of providing care to a loved one. Lazarus 
and Folkman (1984) developed a stress and coping model 
to explain how the effects of stress on health can be affected 
not only by objective characteristics of a stressor, but also 
how an individual appraises stressors. Several researchers 
have applied this model to family caregiving, highlighting 
the importance of appraisal and stress perception (Haley, 
Levine, Brown, & Bartolucci, 1987; Schulz, Tompkins, 
Wood, & Decker, 1987; Vitaliano, Russo, young, Teri, & 
Maiuro, 1991). Even after controlling for objective aspects 
of stressors, stress appraisal is an important predictor of 
caregiver mental and physical health (Haley et  al., 1987; 
Mausbach et al., 2012; Schulz et al., 1987; Vitaliano et al., 
1991), and stress appraisal has been found to predict bio-
markers of caregiver health (Harmell, Chattillion, Roepke, 
& Mausbach, 2011; O’Donovan, Neylan, Metzler, & Cohen, 
2012). Caregivers’ reports of strain are an example of stress 
appraisals, and deserve attention beyond objective indica-
tors of caregiving demands and other factors that could 
affect mortality, such as hours per week providing care, 
self-rated health, chronic disease, and depressive symp-
toms. Controlling for these variables is important when 
examining caregiving strain effects on mortality, in addi-
tion to basic demographic covariates such as age, gender, 
race, and relationship to the care recipient, which have been 
shown to affect caregiver appraisals and physical and men-
tal health (Pinquart & Sorensen, 2003, 2007). in addition, 
because caregiver appraisals may have different impacts by 
race, gender, or relationship subgroups, examinations of 
potential moderating influences on caregiver mortality are 
also warranted.

The REasons for Geographic and Racial Differences in 
Stroke (REGARDS) project is a national, population-based 
prospective study of men and women aged 45 and older and 
is well positioned to examine the all-cause mortality effects 
of caregiving strain and other caregiving status measures in 
a cohort of African American and Caucasian caregivers. in 
the present analysis, we examined all-cause mortality rates 
among self-identified caregivers from the REGARDS study 
and tested whether caregiving strain affected mortality after 
adjusting for demographic, health, and other caregiving 
covariates. We hypothesized that the highest relative risk for 
all-cause mortality would be found among the caregiving 
group that reported high caregiving strain. Because Schulz 
and Beach (1999) combined caregivers reporting any level 
of strain in their comparison with caregivers reporting no 
strain, it is important to compare caregiver mortality across 
all levels of strain to better understand this relationship. 
We were able to classify our caregivers into groups based 

on three reported levels of caregiving strain, multiple care 
recipient/caregiver relationships, male and female caregiv-
ers, and with large numbers of African Americans after 
adjusting for appropriate covariates, allowing us a unique 
opportunity to assess the relationship between caregiving 
strain and mortality.

Method

Participants
REGARDS is a national, population-based, longitudinal 

study of 30,239 African American and Caucasian partici-
pants 45 years or older (Howard et al., 2005). The purpose 
of REGARDS is to determine the reasons for increased 
stroke mortality for African Americans in a portion of the 
Southeastern region of the United States referred to as the 
“Stroke Belt.” Potential participants were identified using a 
stratified random sampling design, which called for approx-
imately one-half of the sample to be obtained from “stroke 
belt” region (the states of AL, AR, GA, LA, MS, NC, SC, 
and TN) and the remaining half from other areas through-
out the other 40 contiguous states (Hawaii and Alaska were 
excluded). Among the sample, 41.5% are African American 
and 58.5% Caucasian, 55.1% women and 44.9% men. 
Exclusion criteria included age less than 45, race other 
than African American or Caucasian, previous diagnosis 
for cancer requiring chemotherapy, inability to communi-
cate in English, or residence in or on a waiting list for a 
nursing home.

Recruitment to the REGARDS study began in January 
of 2003 and was completed in October of 2007. Potential 
participants were selected from a commercially avail-
able nationwide list obtained from Genesys, inc. (Daly 
City, CA) and contacted by mail and telephone with a 
brief description of the project. Only one member of each 
household participated in the main REGARDS study. 
During telephone interviews, verbal informed consent was 
obtained and an in-home examination was scheduled. The 
in-home examination, administered by the Examination 
Management Services, inc., collected physical measure-
ments, blood, and urine samples, and written informed con-
sent. All involved institutional Review Boards approved 
the study methods.

Procedures and Measures
Trained interviewers with the University of Alabama at 

Birmingham Survey Research Unit made the telephone 
calls and first established eligibility and obtained verbal 
consent from participation. Then the interviewers obtained 
information on demographic variables, socioeconomic 
status, current living arrangement, medical history, health-
related quality of life, depressive symptoms, and caregiv-
ing questions. Race and sex were coded as dichotomous 
variables, age was included as a continuous variable, and 
education was coded as less than high school graduate, high 
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school graduate, some college, college graduate, or more. 
income was coded as less than $20,000, $20,000–$34,000, 
$35,000–$74,000, $75,000 and more, and a category for 
those who were missing or refused to report.

Caregiving status and strain.—Each REGARDS par-
ticipant was asked “Are you currently providing care on an 
ongoing basis to a family member with a chronic illness 
or disability? This would include any kind of help such as 
watching your family member, dressing or bathing this per-
son, arranging care, or providing transportation.” For those 
who responded affirmatively to this question, they were then 
asked (a) whether they lived with this person, (b) how this 
person was related to them (i.e., spouse, parent, etc.), (c) 
how many hours per week they spend providing care to this 
person (<10, 10–19, 20–29, and >30), and (d) how much of 
a mental or emotional strain was it on them to provide this 
care (no strain, some strain, or a lot of strain). This one-item 
caregiving strain measure was an effective measure of the 
mental and emotional strain associated with caregiving in 
previous studies (Haley et al., 2009; Roth, Perkins, Wadley, 
Temple, & Haley, 2009; Schulz & Beach, 1999).

Self-rated health.—Each participant was asked “in gen-
eral, would you say your health is excellent, very good, 
good, fair, or poor?” as a part of the Medical Outcomes 
Study 12-item Short-Form Health Survey (SF-12) (Ware, 
Kosinski, & Keller, 1996). Self-rated health scores range 
from 1 to 5, with higher scores indicating poorer health.

Depressive symptoms.—Participants were administered 
four items from the Center for Epidemiological Studies-
Depression (CESD-4) scale (Melchior, Huba, Brown, & 
Reback, 1993). Responses ranged from 0 to 12 based on 
the number of days the participant indicated having those 
feelings in the previous week. Higher scores indicated more 
depressive symptoms. The CESD-4 is based on the 20-item 
CES-D (Radloff, 1977) and has been found to be highly 
correlated at 0.87 (Melchior et al., 1993).

Chronic diseases/comorbidities.—Based on direct ques-
tions and measurements taken during the in-home exam, 
dichotomous (yes, no) indicators were obtained for history 
of stroke, cardiac disease, hypertension, and diabetes. Cancer 
was not included because individuals with cancer requiring 
chemotherapy were excluded from enrollment in REGARDS. 
History of stroke was reported by the participant at baseline. 
History of cardiac disease was defined by a self-reported myo-
cardial infarction/heart attack, coronary artery bypass surgery, 
coronary angioplasty/stenting, or evidence of a myocardial 
infarction from the study-conducted electrocardiogram. 
Hypertension was defined by self-reported antihypertensive 
medication use, a systolic blood pressure of 140 mmHg or 
higher, or a diastolic blood pressure of 90 mmHg or higher. 
Diabetes was defined by self-reported glucose control 

medication use, a fasting glucose level greater than 126 mg/
dL, or a nonfasting glucose level greater than 200 mg/dL. The 
electrocardiogram, blood pressure, and glucose levels were 
assessed during the in-home examination.

All-cause mortality.—All-cause mortality was defined as 
any REGARDS participant who died after enrollment regard-
less of the cause of death. Follow-up interviews for REGARDS 
participants are attempted every 6 months. For deceased par-
ticipants, preliminary dates of death are usually obtained from 
family members or informants when follow-up interviews are 
attempted. These preliminary dates of death are then verified 
with death certificates, medical records, and/or administrative 
databases. in most circumstances, the REGARDS team was 
able to obtain a copy of the death certificate, either from next 
of kin or the State Department of Health. When available, the 
National Death index (Doody, Hayes, & Bilgrad, 2001) was 
also used to verify the dates of death for deceased REGARDS 
participants. Analyses were based on preliminary or verified 
dates of death as of April 1, 2011.

Data Analyses
All statistical analyses were conducted using SAS version 

9.2. Proportional hazards models were used to examine the 
effect of caregiving status measures on all-cause mortality 
both before and after adjusting for demographic and health 
covariates. The time elapsed between the target event (death) 
and the date of enrollment was measured in days. individuals 
for whom death was not known to have occurred were right-
censored at the date of last known follow-up interview or 
data collection point. in Cox regression modeling, right-cen-
soring events such as dropout are considered noninformative 
with regard to the target event of all-cause mortality, and this 
assumption was made for our analyses.

Covariates were examined individually and in combi-
nations to determine their predictive effects on all-cause 
mortality and their associations with caregiving strain. 
Multivariable analyses were conducted in blocks, with the 
significant covariates from the individual models, examin-
ing demographic covariates first, followed by health vari-
ables including diseases, and then the caregiving predictors. 
The three categories of caregiving strain were examined as 
two coded vectors. Because we were most interested in high 
strain caregivers, this group was chosen as the common 
referent condition and we then inverted the hazard ratios 
(HRs), resulting in a lot versus no strain and a lot versus 
some strain comparisons. These interim blocked analyses 
guided the final selection of covariates for the multivariable 
proportional hazards model of all-cause mortality. Because 
we were particularly interested in race, sex, and relationship 
differences in caregiving strain effects, a final set of analy-
ses included terms to test three select two-way interaction 
effects (caregiving strain × race, caregiving strain × sex, 
and caregiving strain × relationship).
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Table 1. Descriptive Statistics of Caregivers by Mortality and Unadjusted Effects-Cox Proportional Hazards Model of 
Time to Caregiver Death

Living (n = 3,389) Deceased (n = 258) p Valuea HRb 95% Ci

Age, M (SD) 62.6 (8.7) 70.0 (9.6) <.0001 1.09 (1.07, 1.10)
Sex, n (%) <.0001
 Male 1,199 (35.4) 159 (61.6) 2.46 (1.91, 3.17)
 Female 2,190 (64.6) 99 (38.4) Referent
Race, n (%) .008
 African American 1,470 (43.4) 134 (51.9) 1.49 (1.16, 1.90)
 Caucasian 1,919 (56.6) 124 (48.1) Referent
Education, n (%) <.0001
 Less than HS 345 (10.2) 55 (21.3) 2.78 (1.96, 3.95)
 HS graduate 827 (24.4) 60 (23.3) 1.31 (0.93, 1.85)
 Some college 979 (28.9) 71 (27.5) 1.28 (0.92, 1.79)
 College grade and above 1,236 (36.5) 72 (27.9) Referent
income, n (%) <.0001
 Refused 397 (11.7) 32 (12.4) 2.22 (1.25, 3.92)
 Less than $20,000 564 (16.6) 57 (22.1) 2.68 (1.59, 4.51)
 $20,000–$34,000 827 (24.4) 94 (36.4) 2.97 (1.82, 4.87)
 $35,000–$74,000 1,076 (31.8) 56 (21.7) 1.40 (0.83, 2.35)
 $75,000 and above 525 (15.5) 19 (7.36) Referent
Hypertension, n (%) .0001
 yes 1,922 (56.9) 178 (69.3) 1.66 (1.27, 2.17)
 No 1,457 (43.1) 79 (30.7) Referent
Cardiac disease, n (%) <.0001
 yes 321 (9.6) 57 (22.4) 2.53 (1.88, 3.41)
 No 3,016 (90.4) 197 (77.6) Referent
Diabetes, n (%) <.0001
 yes 638 (19.4) 84 (34.9) 2.28 (1.75, 2.97)
 No 2,656 (80.6) 157 (65.2) Referent
Stroke, n (%) <.0001
 yes 131 (3.9) 33 (12.9) 3.18 (2.21, 4.59)
 No 3,256 (96.1) 223 (87.1) Referent
Self-rated health, M (SD)c 2.59 (1.01) 2.94 (1.11) <.0001 1.44 (1.28, 1.62)
CES-D-4, M (SD) 1.40 (2.34) 1.30 (2.15) .08 1.01 (0.95, 1.06)
Live w/CR, n (%) .0002
 yes 1,762 (52.0) 165 (64.0) 1.71 (1.32, 2.20)
 No 1,627 (48.0) 93 (36.1) Referent
Relationship of CR to CG, n (%) <.0001
 Spouse 785 (23.2) 84 (32.6) Referent
 Parent 1,191 (35.2) 38 (14.7) 0.30 (0.21, 0.44)
 Child 402 (11.9) 54 (21.0) 1.22 (0.86, 1.71)
 Sibling 288 (8.5) 29 (11.2) 0.90 (0.59, 1.38)
 Other 714 (21.1) 53 (20.5) 0.71 (0.50, 0.995)
Hours of care per week, n (%) .01
 Missing 385 (11.4) 47 (18.2) 1.52 (1.05, 2.20)
 <10 1,175 (34.7) 74 (28.7) 0.74 (0.53, 1.03)
 10–19 536 (15.8) 35 (13.6) 0.77 (0.52, 1.16)
 20–29 377 (11.1) 31 (12.0) 1.01 (0.66, 1.54)
 >30 916 (27.0) 71 (27.5) Referent
Level of strain, n (%)d .005
 No strain 1,116 (33.0) 102 (40.0) 1.08 (0.77, 1.51)
 Some strain 1,705 (50.5) 101 (39.6) 1.59 (1.14, 2.23)
 A lot of strain 557 (16.5) 52 (20.4) Referent

Note. HS = high school; CR = care recipient; CG = caregiver; Ci = confidence interval; HR = hazard ratio.
ap Values from chi square or t tests.
bHRs from bivariate proportional hazards model.
cHigher levels indicate worse self-rated health.
dHRs are inverted for level of strain (i.e., a lot of strain vs. no strain and a lot of strain vs. some strain).
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Results

Descriptive Information
Of the 30,239 REGARDS participants who completed the 

baseline interview and in-home assessments, 3,710 (12.3%) 
answered affirmatively to the family caregiving ques-
tion. These individuals included 1,133 African American 
women, 502 African American men, 1,192 Caucasian 
women, and 883 Caucasian men. Of these 3,710 caregivers, 
258 (6.95%) were confirmed to be deceased. An average of 
5.29 (SD = 1.89) years passed between the baseline inter-
view and either death or last follow-up interview for those 
still living. Descriptive analyses found that the age of car-
egivers who died (Mean age = 70.0, SD = 9.60) was older 
than caregiver survivors (Mean age  =  62.6, SD  =  8.73), 
and they were more likely to be men (61.6%, p < .0001). 
Table 1 provides background descriptive information on the 
deceased and surviving caregivers.

Additional analyses were used to compare caregiv-
ing strain groups. Caregivers reporting some strain and a 
lot of strain were more likely to be Caucasian (58.2% and 
57.7%, p =  .001, respectively) than African American and 
women (65.9% and 78.2%, p < .0001, respectively) than 
men. Caregivers reporting a lot of strain (Mean age = 62.1, 
SD  =  8.76) were also younger, on average, than caregiv-
ers reporting no strain and some strain (Mean age = 63.3, 
SD = 9.03, p =  .002), and highly strained caregivers were 
more likely to reside with their care recipient (60.3%, p < 
.0001) than not reside with their care recipient. Within each 
caregiving strain group, those who provided care to a parent 
represented the largest proportion of caregiver–care recipi-
ent relationships, followed by spouse, other, child, and a 
sibling (p < .0001). When considering racial differences, 
African American caregivers (58.9%) were more likely than 
Caucasian caregivers (48.1%) to be living with their care 
recipients (p < .0001) and providing more than 30 hr of care 
per week (34.4% and 21.4%, p < .0001, respectively). When 
we considered reported medical conditions of caregivers 
across the caregiving strain levels, highly strained caregiv-
ers were the least likely to have diabetes, stroke, or cardiac 
disease. Some strain caregivers were most likely to have dia-
betes and cardiac disease, and no strain caregivers were most 
likely to have stroke. Overall, 34.6% of our caregivers had 
no reported or study-detected chronic disease, 42.9% had 
one disease, and 22.5% had two or more diseases.

Proportional Hazards Model Findings
individual unadjusted effects on all-cause mortality were 

first examined for all demographic, health, and caregiving 
covariates in separate Cox regression models. As shown in 
Table  1, several of these unadjusted effects were statisti-
cally significant. African American caregivers had a 49% 
increased mortality rate compared with Caucasian caregiv-
ers. Caregivers with less than a high school education, low 

income, or a history of stroke, diabetes, or cardiac disease 
had elevated unadjusted mortality rates in comparison with 
their reference groups. Among the caregiving status meas-
ures, co-residence, caregiving relationship, and caregiving 
strain (a lot vs. some) all had significant unadjusted effects 
on mortality. All significant unadjusted effects were sub-
sequently included in the sequential multivariable propor-
tional hazards models.

Because relationship to the care recipient is known to be 
associated with caregiver well-being and health, but is rarely 
studied as a predictor of mortality, we conducted individ-
ual exploratory models not shown in the tables examining 
the association of caregiving strain with mortality within 
each care recipient/caregiver relationship separately. Those 
unadjusted analyses indicated that among both spousal 
caregivers and caregivers providing care to a parent, sig-
nificant relationships were found between caregiving strain 
and mortality. For spousal caregivers, high strain caregivers 
were 2.64 times more likely to die compared with caregivers 
reporting some strain (95% confidence interval [Ci] [1.50, 
4.65]). Among those providing care for their parent, high 
strain caregivers were 2.55 times more likely to die com-
pared with caregivers reporting no strain (95% Ci [1.02, 
6.37]) and 2.16 times more likely to die compared with car-
egivers reporting some strain (95% Ci [1.004, 4.65]). The 
exploratory analyses for those caring for a sibling, child, 
or other relationship were not significant. As noted subse-
quently, the caregiving strain × relationship interaction test 
was not significant; so, these results should be interpreted 
with caution.

The final multivariable model of all-cause mortality 
is summarized in Table  2. in this model, all effects are 
adjusted for all other predictors in the model. Being men, 
older, and having worse self-rated health continued to be 
associated with increased risk for mortality after control-
ling for the covariate effects (p < .05). History of car-
diac disease (HR = 1.50, p = .01) or diabetes (HR = 1.67, 
p  =  .0005) were both associated with an increased risk 
for mortality. Highly strained caregivers had an increased 
risk for mortality over no strain caregivers (HR  =  1.55, 
p = .02) and some strain caregivers (HR = 1.83, p = .001). 
interestingly, in this model that controlled for multiple 
demographic, health, and caregiving covariates, the car-
egivers of a disabled child had significantly elevated mor-
tality rates compared with spousal caregivers, whereas no 
other relationship groups differed from spousal caregiv-
ers. Figure  1 presents the direct adjusted survival curves 
for the caregiving strain groups based on the methods of 
Zhang, Loberiza, Klein, and Zhang (2007) and illustrates 
the steeper decline in survival over time for the high strain 
caregivers compared with the no strain and some strain 
groups.

The results of the two-way interaction tests revealed that 
the caregiving strain associations with mortality did not dif-
fer significantly across race, sex, or relationship categories 
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(all p values >.44). The findings that caregivers reporting a 
lot of strain had higher mortality rates than caregivers report-
ing no strain and some strain, therefore, were consistent 
across race, sex, and relationship subgroups in this sample.

Discussion
This study provided an excellent opportunity to exam-

ine the mortality correlates of caregiving strain using a 
large sample of family caregivers from a national epi-
demiological study rather than a clinical or convenience 
sample. REGARDS caregivers who reported high levels 
of strain associated with caregiving were at an increased 
risk for mortality compared with those reporting no strain 
(HR = 1.55) and some strain (HR = 1.83), after accounting 
for demographic variables, the prevalence of key chronic 
diseases, and other health covariates. it is important to 
note that caregiving strain falls in the range of the stronger 
effects (HRs > 1.50), suggesting that individuals reporting a 
lot of strain from caregiving may be taking on mortality risk 
as strong as someone who has a history of cardiac disease 
(Hunt et al., 2003).

interestingly, in unadjusted analyses, caregivers report-
ing some strain showed greater longevity than caregivers 

reporting no strain. This effect was unexpected, but could 
possibly be due to a number of factors. We know from other 
research that successfully coping with mild levels of stress 
can increase self-efficacy and enhance resilience at psycho-
logical and physiological levels (Lewitus & Schwartz, 2009), 
and this effect should be examined in future projects on car-
egiving strain and mortality. Highly strained caregivers were 
at an increased risk for mortality compared with caregivers 
reporting no strain or some strain; yet, highly strained car-
egivers were also the least likely to have diabetes, stroke, 
or cardiac disease. Previous research has suggested that 
caregivers are selected based on the healthiest family mem-
ber and this may explain why this group of caregivers may 
have the fewest chronic illness (McCann, Hebert, Bienias, 
Morris, & Evans, 2004); if few family members are avail-
able, being a caregiver no longer involves choice and may 
lead to high strain. in addition, results of our fully adjusted 
model were not consistent with previous studies that have 
found increased mortality risk among spousal caregivers and 
lower mortality risk among those who provided more hours 
of care (Brown et al., 2009; Christakis & Allison, 2006). Our 
results suggest that the association between caregiving and 
mortality may not be as related to the relationship between 
the caregiver and care recipient or the amount of time spent 
providing care as it is to the perceived mental or emotional 
strain involved in providing care.

Schulz and Beach (1999) observed that, after adjust-
ing for age, sex, race, education, and stressful life events, 
strained caregivers of a disabled spouse were at a 63% 
higher risk for all-cause mortality over a 4-year period 
than those without a disabled spouse. We found that in 
REGARDS, after adjusting for demographic, health, and 
other caregiving covariates, highly strained caregivers 
were almost 2 times more likely to die than caregivers 
reporting some strain over an average of 5.29 years. This 
heightened risk was similar across race, sex, and caregiv-
ing relationship groups, suggesting that the caregiving 
strain effect is highly robust and consistent across differ-
ent demographic groups. This finding demonstrates the 
importance of caregiver appraisal in predicting mortality, 
above and beyond the effects of other predictors. This is 
theoretically significant as it is consistent with previous 
research suggesting that appraisal is a key component of 
the stress process.

We also found that demographic variables, self-rated 
health, history of cardiac disease, and diabetes were asso-
ciated with all-cause mortality in our caregiving sam-
ple. These results are consistent with previous findings 
(Ganguli et al., 2002; Miller & Wolinsky, 2007; Schulz & 
Beach, 1999). Poorer self-rated health as a risk factor for 
mortality among older adults was previously shown in the 
Cardiovascular Health Study (Fried et al., 1998), the par-
ent to the Caregiver Health Effects study conducted by 
Schulz and Beach (1999). Our findings among a geographi-
cally diverse sample of African American and Caucasian 

Table 2.  Final Multivariable Cox Proportional Hazards Model of 
Time to Caregiver Death

(Covariate adjusted) HR p Value 95% Ci

Age (years) 1.06 <.0001 (1.05, 1.08)
Sex: male (1) vs. female (0) 2.40 <.0001 (1.79, 3.21)
African American (1) vs. Caucasian (0) 1.22 .17 (0.92, 1.62)
Education
 Less than HS vs. College + 1.22 .36 (0.79, 1.89)
 HS graduate vs. College + 0.97 .86 (0.65, 1.43)
 Some college vs. College + 1.23 .26 (0.86, 1.76)
income
 Refused vs. $75,000 + 1.06 .86 (0.56, 2.00)
 Less than $20,000 vs. $75,000 + 1.18 .59 (0.64, 2.17)
 $20,000–$34,000 vs. $75,000 + 1.36 .27 (0.79, 2.35)
 $35,000–$74,000 vs. $75,000 + 0.90 .69 (0.52, 1.54)
Hypertension (y vs. N) 1.01 .97 (0.75, 1.36)
Cardiac disease (y vs. N) 1.50 .01 (1.09, 2.07)
Diabetes (y vs. N) 1.67 .0005 (1.26, 2.23)
Stroke (y vs. N) 1.47 .07 (0.96, 2.24)
Self-rated health 1.28 .0006 (1.11, 1.48)
CR/CG relationship
 Parent vs. spouse 0.80 .32 (0.51, 1.25)
 Child vs. spouse 1.65 .01 (1.13, 2.42)
 Sibling vs. spouse 1.33 .24 (0.83, 2.15)
 Other vs. spouse 1.14 .50 (0.78, 1.68)
Caregiving hours
 Missing vs. >30 1.37 .14 (0.91, 2.07)
 <10 vs. >30 1.04 .83 (0.71, 1.52)
 10–19 vs. >30 1.03 .90 (0.66, 1.61)
 20–29 vs. >30 1.20 .45 (0.75, 1.90)
Caregiving strain
 A lot of strain vs. No strain 1.55 .02 (1.06, 2.26)
 A lot of strain vs. Some strain 1.83 .001 (1.27, 2.63)

Note. Ci = confidence interval; HR = hazard ratio.
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caregivers may generalize to a broader population of com-
munity-dwelling family caregivers.

The purpose, design, and sampling methods of 
REGARDS place some limitations on the interpretations of 
these findings. The main purpose of REGARDS is to exam-
ine why stroke mortality is higher in the southeast region of 
the United States and among African Americans (Howard 
et al., 2005). The recruitment methods purposely oversam-
pled African Americans and residents of Southern states, 
and the use of sampling weights would be required to obtain 
national estimates of caregiver mortality. Our purpose was 
to focus on the significance of differences within caregiv-
ers, and not to provide national mortality estimates or make 
comparisons with noncaregivers. Because the brief caregiv-
ing questions were not designed to provide an in-depth anal-
ysis of caregiver involvement, we relied on self-reported 
caregiving status with no information on the care recipient 
illness, length of time in the caregiving role, or how hospi-
talization or death of a care recipient would relate to risk of 
mortality for the caregiver. Because REGARDS included 
cancer requiring chemotherapy as an exclusion factor, we 
were unable to adequately address cancer as a predictor of 
mortality in these analyses. Parental caregivers were at an 
increased risk for mortality compared with spouse and child 
caregivers; yet, our limited caregiving data did not allow us 
to examine if that finding was due to the length of time in 
the caregiving role or other factors. Although we explored 
the relationship between caregiving strain and mortality for 
each type of caregiving relationship independently, these 
results should be interpreted cautiously because of the 
lack of a significant interaction term for relationship type. 

A strength of our analysis is that we were able to study a 
relatively large, biracial sample of caregivers with a consid-
erable age range and several care recipient–caregiver rela-
tionships. We also used multivariable modeling techniques 
not feasible with small sample sizes.

Our findings support some previous research suggest-
ing that highly strained caregivers have a greater chance of 
experiencing adverse health outcomes related to the per-
ceived strain from providing care. The simple question of 
“how much of a mental or emotional strain is it to provide 
care” measures the subjective nature (or appraisal) of car-
egiving stress, and was significantly related to subsequent 
mortality even when the effects of demographic variables, 
health history, and caregiving involvement were included as 
covariates in multivariable models. Therefore, a one-item 
measure that evaluates the psychological characteristics of 
caregiver stress can provide information regarding caregiv-
ers’ risk for mortality that is independent of physical health 
factors.

The number of caregivers is globally on the rise and car-
egiving research needs to continue expanding to include 
more nationally representative samples and cross-cultural 
studies. This study is consistent with other studies that high-
light the need to identify at-risk caregivers and to develop 
effective supportive interventions for caregivers to reduce 
subjective strain that could potentially better protect highly 
strained caregivers from life-threatening conditions. Future 
research should focus on discovering the mechanisms that 
can explain the pathways resulting in health risks for car-
egivers, in particular the transition into and out of the car-
egiving role, and adverse health outcomes. There is already 
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Figure 1. Adjusted survival functions for the three caregiving strain groups.
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strong evidence that caregiver interventions can improve 
both mental and physical health outcomes (Martire, Lustig, 
Schulz, Miller, & Helgeson, 2004; Mittelman, Roth, Clay, 
& Haley, 2007), but few intervention studies include suffi-
cient follow-up and mortality data to examine whether this 
heightened risk for mortality in highly strained caregivers 
can be diminished or eliminated. The eventual goal should 
be to develop and test the effectiveness of interventions that 
could accomplish this goal. it is imperative that we continue 
work to enhance the health, quality of life, and well-being 
of our caregivers as they are crucial to the health, quality of 
life, and well-being of our growing disabled, chronically ill, 
and elderly populations.
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