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Objective: Assess a conceptual model linking caregiving factors to care recipient mortality in a large representative sample of older adults with disability.
Design: Descriptive longitudinal study with 5-year mortality follow-up among
older adults with disability. Baseline in person and telephone interviews/assessments of older adults with disability and their family caregivers carried out in
2011. Setting: Representative samples of older US population and their family
caregivers. Participants: US representative samples of older adults with disability aged 65 and over (National Health and Aging Study) and their family
caregivers (National Study of Caregiving; www.nhats.org; N = 1,262).
Measurement: Controlling for known risk factors for mortality in older adults,
including age, gender, race, education, socioeconomic status, disability, and
cognitive status, we assess the role of three caregiving factors (depression,
anxiety, and burden) and three mediating factors (care recipient depression,
anxiety, and unmet needs for care) as predictors of care recipient mortality.
Results: Caregiver burden, care recipient depression, and care recipient
unmet needs are independent predictors of care recipient mortality.
Conclusion: Caregiving factors may play an important role in the survival of
their care recipients. This is a relatively unexplored research area that calls for
fine-grained studies capturing caregiver—care recipient health-related interactions over time. (Am J Geriatr Psychiatry 2020; &&:&&−&&)
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INTRODUCTION

M

uch of the family caregiving literature focuses
on the impact of caregiving on the care
provider, including effects on psychological and
physical health, social relationships, and economic

well-being.1 This literature in turn has generated
wide-ranging research programs to identify risk factors for adverse caregiver (CG) outcomes as well
as intervention strategies to mitigate the negative
effects of caregiving.2 To a lesser extent, researchers
have documented the impact of caregiving on care
recipient (CR) outcomes, including care recipient
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behavior,3 psychological symptoms such as depression,4 time to nursing home admission.5 and healthcare expenditures.6
An emergent recent development in the caregiving
literature is a focus on care recipient mortality as an
outcome. Controlling for known risk factors for mortality in older adults7 such as health, functional status,
and demographic characteristics, what caregivingrelated factors contribute to survival time in the care
recipient? Lwi et al.8 found that poor caregiver mental
health predicted mortality of patients with neurodegenerative diseases. In a small sample of dementia
patients and their caregivers (n = 91), Brodaty et al.9
also showed that caregiver psychological morbidity
was associated with shorter patient survival times.
Boele et al.10 explored depression, anxiety, burden,
and mastery as predictors of patient mortality in a
sample of caregivers caring for patients with glioblastoma multiform. Only caregiver mastery was found
to be a signiﬁcant predictor of patient mortality. Pristavec and Luth,11 using a large representative sample
of older adult care recipients and their caregivers,
showed that older adults whose caregiver reported
higher levels of burden had a signiﬁcantly higher
mortality risk during the 6-year follow-up period.

The present study advances existing research in
this area by exploring the role of caregiving factors
and possible mechanisms on care recipient mortality
in a large representative sample of older adults with
disability and their caregivers. A preliminary conceptual model linking caregiving factors to CR mortality
is presented in Figure 1. The existing literature suggests that three caregiver factors (depression, anxiety,
and burden) impact CR mortality through two broad
categories of mechanisms: (1) intrapsychic factors
such as CR depression and anxiety; and (2) inadequate or poor-quality care provided to the CR. Intrapsychic mechanisms linking caregiver status to
mortality might occur through contagion of emotions
or behavioral mimicry.8,12 Individuals in close relationships have reciprocal effects on each other’s emotional status, especially when the emotions are
negative (e.g., anger, fear, sadness). Thus, depressed
caregivers may instigate similar effect in their care
recipients, and vice versa. Inadequate or poor-quality
care includes failure to meet the functional and mobility needs of the CR (i.e., typically measured as unmet
needs), poor medication management, missed doctor
appointments, physical/psychological abuse, and
failure to detect signiﬁcant CR declines that require

FIGURE 1. Conceptual model linking caregiving factors to care recipient mortality.
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medical intervention. As shown in the model, CG
depression/anxiety is thought to impact both CR
depression/anxiety and the quality of care provided
to the CR. Burden is thought to impact CR mortality
primarily through inadequate or poor-quality care.
Controlling for known risk factors for mortality in
older adults, we assess the role of the caregiver and
mediating factors as predictors of mortality. In our
ﬁrst Cox proportional hazards (CPH) model, we
explore the association between the three hypothesized caregiving factors, CG depression/anxiety and
burden on CR mortality, and based on the existing literature, we predict statistically signiﬁcant associations between depression/anxiety, burden, and
survival time. In a second Cox model, we test the
independent effects of CR depression/anxiety and
unmet needs on mortality (note the available data
limited our ability to explore other indicators of inadequate/poor-quality indicators), and we predict statistically signiﬁcant associations between depression/
anxiety, unmet needs, and survival time. In a ﬁnal
model, we simultaneously examine the effects of both
caregiving factors and mediating factors on CR mortality. We predict that the effects of caregiving factors
observed in model 1 will be attenuated such that
they are no longer signiﬁcant predictors of mortality,
while the effects of mediating variables will remain
signiﬁcant.

older persons with disabilities. The NSOC participants were identiﬁed from the NHATS helper roster
on the basis of being a family member or an unpaid
helper who provided assistance with mobility, selfcare, household activities, transportation, or medically oriented tasks.
Of 7,609 NHATS participants living in the community or in a residential care facility, 2,423 were
included in the NSOC sampling frame, and 4,935
helpers met eligibility criteria for the NSOC. In cases
where an NHATS care recipient was linked to more
than one caregiver, the caregiver who reported providing the most hours of care per month was included
in the current analyses. The base sample for this analysis was 1,348 “primary caregivers” of NHATS
respondents who reported difﬁculty or were receiving help with at least one of 12 instrumental activities
of daily living (IADL), basic activities of daily living
(ADL), or mobility tasks (i.e., 18 NHATS respondents
with an NSOC caregiver did not meet this criteria).
The ﬁnal sample consisted of the subset of 1,262 primary caregivers and care recipients who had valid
data on variables included in the models (see below).
Comparisons between the 86 cases with missing data
versus the 1,262 included cases showed no signiﬁcant
differences in any of the outcome, predictor, or sociodemographic control variables.
Measures

METHODS
Data
The data used in this study are publicly available,
do not contain individual identiﬁers, and are, therefore, exempt from institutional review board review.
A detailed description of the data sources for this
study was provided in a recent publication,13 and
much of this section is repeated from this source.
Data are drawn from the 2011 National Health and
Aging Trends Study (NHATS) and the National
Study of Caregiving (NSOC) (www.nhats.org), two
linked national surveys that provide information
regarding a well-deﬁned population of older adults
and their family caregivers. The NHATS is nationally
representative of Americans 65 years and older. The
NSOC is a nationally representative survey of family
members and other unpaid caregivers who assist
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This study included measures from both older
disabled adults (NHATS) and their linked family
caregivers (NSOC). Baseline NHATS and NSOC
assessments were conducted in 2011.
Survival time. The primary outcome in the analyses
was care recipient 5-year all-cause mortality (i.e.,
through NHATS Round 5 in 2016). More speciﬁcally,
months from baseline assessment date to month of
death (exact death dates were not available) was
modeled in CPH models. For censored cases with
complete follow-up, time to event was months
between NHATS baseline and wave 5 assessment
dates. For censored cases lost to follow-up, time to
event was months between NHATS baseline and
attrition dates. All predictors and covariates were
taken from the 2011 baseline assessment.
Caregiver depression and anxiety. Caregiver depression
was measured with the two-item version of the
Patient Health Questionnaire (PHQ), and a cutoff
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score was used to classify caregivers as at risk for
depression versus not (NSOC; www.nhats.org). Similarly, caregiver anxiety was measured with the twoitem version of the PHQ, and a cutoff score was used
to classify caregivers as at risk for anxiety disorder
versus not (NSOC; www.nhats.org).
Caregiver burden. This was a six-item index including how often (“very much,” “somewhat,” “not so
much”) the caregiver reports “being exhausted when
you go to bed at night,” “have more things to do than you
can handle,” “don’t have time for yourself,” “as soon as
you get a routine going, care recipient’s needs change.”
Two additional items asked if helping the recipient is
emotionally and physically difﬁcult for them (yes/
no). The index (range = 0−6) consisted of a count of
“very much” responses to the ﬁrst four items and
“yes” responses to the last two items. Three categories
were created for analysis: (1) Low burden (score of 0 on
the index); (2) Medium burden (score of 1 or 2); and (3)
high burden (score of 3 or higher).
Care recipient adverse consequences of unmet needs.
NHATS respondents were asked single questions
(for each of four ADL/three mobility/ﬁve IADL
tasks) assessing whether during the past month
they experienced a negative consequence because
there was no one there to help (for those reporting
that they never performed the task without help in
a prior question); or it was too difﬁcult to do by
themselves without additional help (for those
reporting that they performed the task by themselves at lease sometimes). Adverse consequences
of unmet ADL needs included wet or soiled clothing; went without eating; went without bathing/
showering; and went without getting dressed.
Adverse consequences of unmet mobility needs
included had to stay in bed; had to stay inside; and
unable to go places in home/building. Adverse consequences of unmet IADL needs included went
without clean laundry; went without groceries;
went without a hot meal; went without paying bills;
and made a medication mistake. For analyses, separate indicators for any ADL/mobility adverse consequences and any IADL adverse consequences
were created, given that they reﬂect different levels
of disability/needs for care and typically occur at
earlier (IADL) and later (ADL/mobility) stages of
the caregiving trajectory.
Caregiver sex and caregiver relationship to care recipient were also included (see Table 1 for coding).
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Care recipient mortality risk factor covariates. Care
recipient sociodemographic covariates included sex,
age, race, and education (see Table 1 for coding). An
indicator for whether the care recipient was receiving
Medicaid was also included as a proxy for low
income. We constructed a composite index of care
recipient disability level by classifying older adults as
having probable dementia only;14 needing help with
two or more self-care (ADL) activities (toileting, eating, bathing, dressing, getting out of bed), but no
dementia; having both probable dementia and needing help with two or more self-care tasks; or neither
probable dementia nor needing help with two or
more ADL. Care recipient depression and anxiety
were assessed with the same two-item PHQ measures
and cutoffs as described for caregivers.
Statistical Analysis
CPH models were used to estimate hazard ratios
(HR) for all-cause care recipient mortality over
approximately 5 years using baseline care recipient
(NHATS) and caregiver (NSOC) variables as predictors. We report HR, 95% conﬁdence interval for HR,
Wald statistic, and p value for each model predictor.
The Breslow15 approximation is used to handle ties in
the months to event variable. CPH methods assume
that the hazard ratio is constant over time. We conducted both visual [log(-log) plots)] and formal tests
using scaled Schoenfeld residuals.16 Age, care recipient
anxiety, and caregiver depression showed statistically
signiﬁcant violations in the ﬁnal model. However,
visual plots showed essentially parallel log(-log) plots
for care recipient anxiety and caregiver depression.
This suggests minor proportionality departures due to
sample size and the relatively large number of covariates. Therefore, we retained all covariates due to their
hypothesized importance for care recipient mortality.
We considered adding time-varying covariates to the
model but decided against this since only NHATS care
recipients were interviewed yearly. Caregivers were
only interviewed at baseline in 2011.
Summary descriptive statistics for the entire sample are presented ﬁrst, followed by simple bivariate
comparisons on all predictors between care recipients
who died before wave 5 and those surviving until
wave 5 (Table 1). We use x2 and t-tests for bivariate
comparisons. We also report unadjusted hazard ratios
for all predictors (Table 2). Three multivariate CPH
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TABLE 1.

Sample Descriptive Statistics (n = 1,262; Unweighted); and Bivariate Associations Between CR Risk Factors, CG Factors,
CR Mechanisms, and CR Mortality by Wave 5 (n = 1,262; Weighted)
Unweighted

Predictor
N
CR died before wave 5
No
762
Yes
500
Months to death (deceased CRs only)
25th percentile
10.0
50th percentile
22.0
75th percentile
34.0
Mean and standard deviation
23.3
CR sex
Male
396
Female
866
CR age (mean)
81.6
CR race
White (non-Hispanic)
790
Black (non-Hispanic)
356
Hispanic
88
Other
28
CR education
High school or less
815
Some college
283
Bachelor’s degree or higher
164
CR Medicaid recipient
No
961
Yes
301
CR disability status
Probable dementia (only)
239
2+ ADLs (only)
188
Both probable dementia and 2+ ADLs
219
Neither probable dementia nor 2+ ADLs
616
CG sex
Male
414
Female
848
CG relationship to CR
Spouse
340
Daughter/daughter-in-law/step-daughter
490
Son/son-in-law/step-son
204
Other
228
CG depressed
No
1084
Yes
178
CG anxious
No
1087
Yes
175
CG burden
Low
434
Medium
574
High
254
CR depressed
No
887
Yes
375
CR anxious
No
954
Yes
308
CR suffered adverse consequence of unmet IADL need
No
1073
Yes
189
CR suffered adverse consequence of unmet ADL/mobility need
No
767
Yes
495
a

CR Died Before Wave 5 (Weighted)
% No

% Yes

x2(df)

30.9
69.1
77.4

38.0
62.0
82.7

6.55(1)

0.028

a

<0.001

62.6
28.2
7.0
2.2

74.6
12.7
9.7
3.1

82.9
9.7
5.8
1.6

12.24(3)

0.017

64.6
22.4
13.0

58.8
26.4
14.9

62.6
23.5
13.9

1.88(2)

0.500

76.2
23.9

78.5
21.5

82.5
17.5

2.93(1)

0.119

18.9
14.9
17.4
48.8

13.8
14.2
8.4
63.6

20.7
17.1
24.9
37.3

102.38(3)

<0.001

32.8
67.2

41.8
58.2

30.4
69.6

16.04(1)

<0.001

26.9
38.8
16.2
18.1

39.7
28.7
15.7
16.0

27.1
41.7
16.9
14.2

28.66(3)

<0.001

85.9
14.1

86.4
13.6

84.7
15.3

0.67(1)

0.479

86.1
13.9

86.8
13.2

83.1
16.9

3.15(1)

0.127

34.4
45.5
20.1

38.0
47.2
14.8

25.6
47.2
27.2

36.40(2)

<0.001

70.3
29.7

71.4
28.6

64.1
35.9

7.23(1)

0.022

75.6
24.4

75.8
24.2

71.9
28.1

2.33(1)

0.192

85.0
15.0

86.6
13.4

81.7
18.3

5.50(1)

0.044

60.8
39.2

65.9
34.1

53.0
47.0

20.35(1)

<0.001

%

p

60.4
39.6

14.1
31.4
68.6

72.13

F(1, 1,206)
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TABLE 2. Cox Proportional Hazards Models Testing Mortality Risk of CR Risk Factors, CG Factors, and CR Mechanisms (n = 1,262;
Weighted)
Predictor
CR is female
CR age
CR race—Black (non-Hispanic)a
CR race—Hispanica
CR education—some collegeb
CR education—bachelor’s degree or higherb
CR on Medicaid
CR disability—probable dementia only)c
CR disability—2+ ADLs (only)c
CR disability—both probable dementia and 2+ ADLsc
CG relationship—spouse
CG depressed
CG anxious
CG burden—medium leveld
CG burden—high leveld
CR depressed
CR anxious
CR suffered adverse consequence of unmet IADL need
CR suffered adverse consequence of unmet ADL need

Unadjusted
HR [CI]Wald; p

Model 1
HR [CI]Wald; p

Model 2
HR [CI]Wald; p

Model 1
HR [CI]Wald; p

0.77 [0.62, 0.95]
5.63; 0.018
1.06 [1.05, 1.08]
71.86; <0.001
0.74 [0.58, 0.92]
6.97; 0.008
0.67 [0.42, 1.08]
2.70; 0.101
0.83 [0.64, 1.07]
2.03; 0.154
0.85 [0.63, 1.17]
0.98; 0.321
0.83 [0.63, 1.09]
1.90; 0.169
2.17 [1.64, 2.88]
29.46; <0.001
1.83 [1.34, 2.50]
14.45; <0.001
3.67 [2.78, 4.84]
84.95; <0.001
0.65 [0.51, 0.83]
11.71; 0.001
1.08 [0.80, 1.46]
0.27; 0.604
1.20 [0.90, 1.60]
1.61; 0.205
1.39 [1.08, 1.79]
6.36; 0.012
2.12 [1.59, 2.82]
26.71; <0.001
1.37 [1.10, 1.72]
7.73; 0.006
1.18 [0.93, 1.51]
1.85; 0.175
1.21 [0.91, 1.60]
1.72; 0.191
1.59 [1.29, 1.98]
18.11; <0.001

0.65 [0.51, 0.83]
12.01; <0.001
1.05 [1.03, 1.07]
30.79; <0.001
0.79 [0.62, 1.01]
3.68; 0.055
0.69 [0.43, 1.10]
2.46; 0.117
0.98 [0.76, 1.28]
0.01; 0.909
0.70 [0.50, 0.98]
4.39; 0.036
0.81 [0.62, 1.07]
2.23; 0.136
1.69 [1.27, 2.23]
13.25; <0.001
1.73 [1.27, 2.35]
12.17; <0.001
2.76 [2.07, 3.67]
48.35; <0.001
0.81 [0.60, 1.08]
2.10; 0.147
0.89 [0.64, 1.23]
0.52; 0.472
0.98 [0.72, 1.33]
0.02; 0.895
1.20 [0.94, 1.54]
2.13; 0.144
1.51 [1.13, 2.02]
7.79; 0.005
—

0.66 [0.51, 0.84]
11.25; <0.001
1.06 [1.04, 1.08]
38.95; <0.001
0.77 [0.60, 0.99]
4.26; 0.039
0.68 [0.43, 1.08]
2.67; 0.102
0.95 [0.73, 1.23]
0.16; 0.692
0.70 [0.51, 0.97]
4.70; 0.030
0.76 [0.58, 1.02]
3.45; 0.063
1.68 [1.26, 2.23]
12.50; <0.001
1.61 [1.18, 2.20]
9.05; 0.003
2.49 [1.85, 3.36]
35.87; <0.001
0.84 [0.63, 1.12]
1.39; 0.238
—

0.66 [0.52, 0.85]
10.61; 0.001
1.06 [1.04, 1.08]
38.03; <0.001
0.78 [0.61, 1.00]
3.83; 0.051
0.68 [0.43, 1.08]
2.63; 0.105
0.96 [0.74, 1.25]
0.08; 0.781
0.71 [0.51, 0.98]
4.27; 0.039
0.78 [0.59, 1.03]
3.09; 0.079
1.65 [1.24, 2.20]
11.74; <0.001
1.56 [1.14, 2.14]
7.71; 0.006
2.37 [1.75, 3.20]
31.77; <0.001
0.84 [0.63, 1.13]
1.34; 0.247
0.82 [0.59, 1.15]
1.30; 0.254
0.98 [0.72, 1.34]
0.01; 0.914
1.14 [0.89, 1.47]
1.11; 0.292
1.39 [1.03, 1.88]
4.72; 0.030
1.34 [1.05, 1.72]
5.46; 0.020
1.03 [0.79, 1.34]
0.05; 0.825
1.18 [0.88, 1.57]
1.21; 0.271
1.27 [1.01, 1.60]
4.27; 0.039

—
—
—

—
—
—
1.34 [1.05, 1.71]
5.63; 0.018
1.03 [0.79, 1.33]
0.04; 0.834
1.21 [0.91, 1.61]
1.79; 0.181
1.29 [1.03, 1.62]
4.76; 0.029

Notes: Wald Statistic Degrees of freedom = (1, 1,206) for all cells. HR: hazard ratio; CI: 95% confidence interval.
Reference groups:
a
Non-Hispanic White.
b
High school or less.
c
Neither probable dementia nor 2+ ADLs.
d
Low CG burden.

models were estimated (Table 2). All models
included covariates assessing traditional risk factors
for mortality in older adults, including a caregivercare recipient spouse dyad indicator. First, we tested
a model containing available known caregiver mortality risk factors (depression, anxiety, and burden).
Then, we tested a model with mechanisms thought
to mediate the relation between caregiver factors
and care recipient mortality (CR depression and anxiety, CR unmet needs). Finally, we tested a model
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entering all variables simultaneously to estimate the
best predictors of care recipient mortality and
the proposed mediating mechanisms. Cases where
the care recipient survived to wave 5 and those who
were lost to follow-up for reasons other than death
were considered censored for the CPH models.
Given that several previous mortality analyses have
been conducted in Alzheimer’s/dementia patients,
we conducted supplemental CPH analyses (testing the
same models) on the subset of cases with probable
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dementia (n = 458). All analyses use the ﬁnal NHATS
analytic weight (given the focus on care recipient
mortality). All analyses were conducted with statistical software17 using survey sampling weights and
procedures that account for the complex sampling
strategy. Standard errors were computed using a linearized variance estimator based on a ﬁrst-order
Taylor series linear approximation.17

RESULTS
Descriptive Statistics
Summary descriptive statistics for the entire sample (n = 1,262) are reported in Table 1. By the wave 5
assessment, 500 (39.6%) care recipients had died
(mean time to death = 23.3 months; mdn = 22.0
months); 499 (39.5%) continued to be enrolled in the
study; and 263 (20.9%) were lost to follow-up for reasons other than death. The care recipients were predominantly female (68.6%) with a mean age of
81.6 years at baseline (sd = 8.3), and were predominantly white non-Hispanic (62.6%), with 28.2% African American, and 7% Hispanic. Nearly two-thirds
reported a high school education or less, with 13%
earning a bachelor’s degree or higher. A little less
than one-fourth (23.9%) of the care recipients were
enrolled in Medicaid. The disability level grouping
showed that while almost half the sample had neither
probable dementia nor needed help with multiple
ADL tasks (48.8%), 18.9% had probable dementia,
14.9% needed help with multiple ADLs, and 17.4%
had both probable dementia and multiple ADL needs.
Most caregivers were also female (67.2%); the majority (55.0%) were adult children taking care of a parent; and 26.9% were taking care of a spouse. Looking
at other caregiving factors, 14.1% of the caregivers
met the PHQ cutoff for risk for depression, while
13.9% met the PHQ anxiety cutoff score. Approximately one in ﬁve caregivers scored high on the caregiver burden index, while a little more than one-third
scored zero. In terms of possible mediating mechanisms, 29.7% of care recipients met depression risk
criteria, and 24.4% met anxiety risk criteria. While
only 15% of care recipients reported adverse consequences of unmet IADL needs, 39.2% said they had
experienced such negative consequences from unmet
ADL or mobility needs.

Am J Geriatr Psychiatry &&:&&, && 2020

Bivariate Tests
Bivariate baseline comparisons between subsamples
among whom the care recipients died (versus not)
before wave 5 are also shown in Table 1. Looking at
care recipient sociodemographic and health covariates,
males, older, non-Hispanic white, and care recipients
with higher disability levels (especially those with both
probable dementia and multiple ADL needs) had
higher mortality rates. Female caregivers and those
who were daughters had recipients with higher mortality rates. While there were no mortality differences for
caregiver depression and anxiety, higher caregiver burden was signiﬁcantly related to subsequent care recipient mortality. Among those who died, about a quarter
(27.2%) had “high burden” caregivers, versus 14.8% for
those who did not die. Care recipients at risk for
depression, and those reporting adverse consequences
of unmet IADL and ADL/mobility needs, had higher
subsequent mortality, though the ADL/mobility effect
was stronger than IADL.

Multivariate Cox Proportional Hazards Models
The unadjusted CPH ratio results reported in column 1 of Table 2 are quite similar to the bivariate
results just described from Table 1. Note that the only
exception is that the effect for adverse consequences
of unmet needs for IADL is not signiﬁcant (though
the ADL/mobility effect remains).
The multivariate CPH models are reported in columns 2, 3, and 4 of Table 2. Model 1 (column 2) replicates previous mortality analyses for known risk
factors. Being male, older, having probable dementia,
needing help with two or more self-care ADLs, and
the combination of needing help and having probable
dementia, were risk factors for higher mortality. Also,
those with a bachelor’s degree or higher had lower
mortality hazard ratios. Looking at caregiving factors,
those reporting high levels of caregiver burden had
care recipients with higher mortality hazard ratios.
Caregiver depression and anxiety were not related to
recipient mortality. Model 2 (column 3) shows partial
support for the proposed care recipient mechanisms.
Care recipients at risk for depression and those
reporting unmet ADL/mobility needs were at higher
risk for mortality. Neither care recipient anxiety nor
unmet IADL needs were related to mortality. Model 3
(column 4) included all variables simultaneously and
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shows that care recipient depression and unmet
ADL/mobility needs effects remain signiﬁcant. The
effect of high caregiver burden on care recipient mortality, while still signiﬁcant, is slightly attenuated.
Supplemental CPH Models for the Dementia
Subsample
Given prior analyses of dementia patient mortality,
we ran the same three CPH models on the subsample
of cases where the care recipient had probable dementia at baseline (n = 458). Results of the ﬁnal model
were similar to those for the full sample with one
exception. Adverse consequences of unmet needs
(neither ADL/mobility nor IADL) were not related to
mortality among dementia care recipients.

DISCUSSION
Mortality of older adult CRs is driven primarily by
demographic and health-related variables. Being
male, older, having less education, being disabled,
cognitively impaired, and depressed are all risk factors for increased mortality. These ﬁndings are consistent with the existing literature on predictors of
mortality in older adults. In support of our model,
both CR depression and unmet needs were associated
with increased mortality. We also hypothesized that
the effects of CG mental health and burden would be
mediated through CR mental health and behaviors
reﬂecting inadequate or poor-quality care resulting in
more unmet needs of the care recipient. These predictions were not supported. Instead, caregiver mental
health had no impact on mortality, and burden had a
direct effect on mortality. Of course, this does not rule
out the possibility that emotional status and burden
might contribute to other behavioral mediators, such
as poor medication regimen, missed doctor appointments, or failure to detect signiﬁcant care recipient
declines. Caregiver burden and unmet care recipient
needs may both be indicators of a “poor-quality care”
syndrome, additional aspects of which were not measured in this study. Caregiver depression has also been
associated with potentially harmful caregiver behaviors (verbal abuse, threatening with physical force,
threatening to institutionalize or abandon), which in
turn may affect CR mental health and mortality.18 Our
failure to ﬁnd CG mental health effects on mortality
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was not consistent with the study by Lwi et al.8 and
may be due to unique sample of CRs with neurodegenerative disease included in their study.
A replication of these analyses with the subsample
of care recipients with probable dementia yielded a
similar pattern of results, although unmet needs did
not predict mortality. This is consistent with research
showing that unmet needs have low prevalence in persons with dementia unless they also have ADL or
mobility limitations.19 The criteria used to classify individuals with “probable dementia” in NHATS include
individuals with moderate cognitive impairment who
do not yet have ADL limitations.
The clinical implications of these ﬁndings are twofold. First, interventions that reduce caregiver burden
and address CR unmet needs may also impact CR mortality. We know of three studies9,20,21 that show that
multicomponent interventions reduced mortality
among community residing CRs, although these effects
are relatively small. Comprehensive multicomponent
approaches to treatment may impact survival time
because they reduce burden and improve the quality of
care provided to the CR. Second, interventions that
address CR depression may enhance both the quality
and duration of life. Depression is a known risk factor
for mortality in older adults22,23 and is likely due to
complex feedback loops involving functional disability,
health behaviors,23 and motivational depletion.22

LIMITATIONS
This paper has a number of limitations. Although
our sample is relatively large and generally representative of white CRs over the age of 65, minority populations such as Hispanics are underrepresented.
Caregiver data are based on a one-time baseline
assessment and do not include possible changes in
caregiver status that might have occurred between
baseline assessment and CR death. Data limitations
also prevented us from assessing more complex predictive mortality models. Clearly, we are in the early
stages of understanding how caregiving context, processes, and individual differences might affect care
recipient outcomes such as mortality. Future research
should expand the range of variables examined with
a greater emphasis on macro- and micro-level behavioral interactions between CG and CR. How and to
what extent do caregivers regulate CR health
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behaviors and encounters with the healthcare system?
What factors contribute to exemplary as opposed to
inadequate or harmful care provided to the CR?
What role does the emotional bond play between CG
and CR in care processes and health outcomes for
both members of the dyad? Answers to these questions will shape our understanding of CR health,
functioning, and survival.
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