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Abstract

Background: While bereavement is associated with increased mortality, it is unclear how
bereaved families utilize the healthcare system after the death of their loved ones. The aim of this
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study was to examine the association between bereavement and healthcare expenditures for
surviving spouses.

Methods: We used data from the Health and Retirement Study, a nationally representative cohort
study of older adults linked to Medicare claims. We determined spouse’s total Medicare
expenditures 2 years before and after their partner’s death across 6 biennial interview waves.
Using Coarsened Exact Matching we created a comparison group of non-bereaved dyads. Costs
were wage index and inflation adjusted to 2017 dollars. We used generalized linear models and
difference-in-differences (DID) analysis to calculate average marginal effects of bereavement on
Medicare spending by gender. We also examined subgroup differences based on caregiver status,
cause of death and length of terminal illness.

Results: Our sample consisted of 941 bereaved dyads and a comparison group of 8,899 matched
dyads. Surviving female spouses (68% of sample) had a $3,500 increase in spending 2 years after
death (p<0.05). Using DID analyses, bereavement was associated with $625 quarterly increase in
Medicare expenditures over 2 years for women. There was no significant increase in post-death
spending for male bereaved surviving spouses. Results were consistent for spouses who survived
at least 2 years after the death of their spouse (70% of sample)

Conclusions: Bereavement is associated with increased healthcare spending for women
regardless of their caregiving status, the cause of death, or length of terminal illness. Further study
is required to examine why men and women have different patterns of healthcare spending relative
to the death of their spouses.

BACKGROUND

Family members play a critical role in the care of older adults with serious illness. The vast
majority of caregivers caring at the end of life (EOL) are unpaid family members.[1] An
extensive literature finds that caregivers are vulnerable to increased depression[2] and other
health problems,[3, 4] and reduced preventive health behaviors.[5, 6]

The bereavement effect, which finds an increased risk of dying following the death of a
spouse has been widely replicated[7-9] including a recent study using the Health and
Retirement Study (HRS) which reported a 48% increased risk in mortality.[10] Work in this
area also suggests that there are health effects that may explain this increase in mortality.[11]

While we recognize that there are both health risks associated with caregiving and a
bereavement effect, we do not fully understand how families themselves utilize the
healthcare system, particularly when they are caring for an individual at the EOL. [12-14] In
general, most caregivers increase their own utilization once caregiving ends and they can
better attend to their own health needs.[15] Similarly, the bereavement literature suggests
that there is a spike in use of services by family members following the death of a loved one.
[9, 16, 17] Work outside of the U.S. in which healthcare registers capture all utilization
records have been particularly informative. Increased spending for bereaved spouses after
death have been documented in the Netherlands [18] and Scotland. [19] Following cancer
deaths in Denmark, Guldin et al. found increased use of mental health services for survuving
spouses. [16] In the UK, Shah et al.[20, 21] documented reduced management of
cardiovascular disease before death and increased risk of cardiovascular events after death.
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Unfortunately, many of these studies are register based and are unable to comprehensively
account for differences in functional impairment and social support among bereaved and non-
bereaved individuals. We currently have very little data from U.S. based national samples
examining healthcare utilization patterns before or after bereavement.[22] Determining costs
around the EOL for caregivers is critical. While there has been considerable attention given
to the current unsustainable level of spending on healthcare at the EOL, these costs do not
include the potentially significant spillover effects on family members. For example,
estimates of disease costs that include the caregivers’ foregone wages and replacement costs
of informal care hours fail to consider potential downstream costs associated with the
healthcare utilization of the family members.[23, 24] Understanding this impact on costs is
particularly relevant to federal health spending as most spousal caregivers are themselves
over age 65 and Medicare recipients.[25] Quantifying costs around EOL caregiving may
improve estimates of EOL healthcare costs, which may substantially impact policy
initiatives, especially in this period of Medicare reform. Additionally, a more comprehensive
understanding of the total costs of EOL treatments may impact EOL decision-making for
patients and families.

Therefore, the goal of this study was to use a U.S. population sample to determine
healthcare utilization and costs for surviving spouses 2 years before and after bereavement.
We hypothesized that bereavement would be associated with a significant increase in total
Medicare spending for surviving spouses.

The study sample is from the HRS, a nationally representative, longitudinal survey of U.S.
adults 51 years of age and older.[26] Participants are interviewed either face-to-face or via
telephone every two years. If participants are married or living with a partner, their partners
(heretofore referred to as “spouses™) are recruited into the study and surveyed. Survey data
are linked for eligible participants with individual Medicare claims. Study participants
provided informed consent upon enrollment and again for linkage to Medicare claims.

Our study focused on decedents who were married at the time of death between 2000 and
2012 (6 study waves). Of the 8,001 decedents identified in HRS between 2000-2012, 3,456
were married at the time of death. We identified 1,526 decedents (44% of married sample)
whose surviving spouses were age 65 and over with fee for service (FFS) Medicare at the
time of their spouse’s death. (Decedents with non-FFS or Managed Medicare do not have
itemized claims necessary for cost estimates.) Non-bereaved spouses were selected at each
survey wave to serve as matched comparisons.

Outcome Measures: The primary outcome was the surviving spouse’s total Medicare
expenditures 24 months after their spouse’s death. We calculated expenditures at 16
quarterly (3-month) time periods (8 pre and 8 post death). This quarterly measure includes
all Medicare payments for inpatient, outpatient, skilled nursing facility, hospice and home
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care, as well as durable medical equipment. We adjusted expenditures for inflation (2017$)
based on the medical services portion of the Consumer Price Index[27], and for geographic
differences in Medicare price levels using the 2012 Centers for Medicare and Medicaid
Services (CMS) wage index.[28] If the spouse died during the course of the month their
costs were still included as part of the corresponding quarterly time period. In secondary
analyses we also examined total inpatient and outpatient Medicare costs.

Spousal and decedent factors were drawn from each participant’s last HRS core interview
before the decedent’s death and included age, sex, race/ethnicity, education, net-worth
(quartile), selfreported health, functional status (ADL independence), residential status
(nursing home or community-dwelling), and level of comorbidity. We also identified
whether each spouse served as the primary caregiver for the other in the period before death
(based on provision of assistance with activities of daily living (ADLS) or instrumental
activities of daily living (IADLs) before their death. If the core interview was completed
within the month before death, data were drawn from the previous interview.

Caregiving burden and healthcare expenditures vary widely in relation to dementia status
and cause of death. Therefore, we assigned subjects to the dementia group if they were
determined to have probable dementia at the last available assessment. [23] Those without
probable dementia were categorized as cancer, heart disease, and other primary cause of
death, as reported in the decedent’s exit interview by their surviving spouse or other
designated proxy. Length of terminal illness was based on proxy report at exit interview and
was dichotomized as <1 month vs >= 1 month.

Using the decedent’s zip code, each dyad was linked via their hospital referral region (HRR)
to the Dartmouth Atlas of Healthcare’s End of Life Expenditure Index (EOL-EI), a measure
of physician practice patterns, based upon Medicare beneficiaries’ utilization in the last 2
years of life [29]. We created an indicator for those living in the top quartile of EOL-EI by
HRR. We also included decedent’s geographic region: South, Midwest, West and Northeast.

To account for observable differences among bereaved and non-bereaved dyads that could be
associated with expenditures, we used coarsened exact matching (CEM) to match bereaved
and non-bereaved dyads at each survey wave allowing for multiple matches per bereaved
dyad.[30] Dyads were matched based on HRS core interview date and using the following
10 decedent and spouse characteristics assessed at the interview prior to death: (1) decedent
ADL function (independent or not); (2) decedent age category; (3) decedent self-reported
health (poor or fair vs. good/very good/excellent); (4) decedent dementia status; (5) decedent
level of comorbidity (none, mild, moderate/severe); (6) spouse age category; (7) spouse
gender; (8) spouse ethnicity (black, Hispanic, white/other); (9) spouse education (>= High
School education); and (10) spouse level of comorbidity (none, mild, moderate/severe).

Within each matched stratum, non-bereaved matched comparison individuals were assigned
the date of death of the decedent as an index date. Expenditures were evaluated relative to
the index date. In cases where there were multiple bereaved spouses within a stratum,
comparison individuals were randomly assigned to one match for an index date. Matched
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non-bereaved spouses were dropped if they did not have FFS Medicare at their index date,
and only bereaved spouses with matches were kept. Spouses who became bereaved in
subsequent years were eligible to be non-bereaved ‘matches’ in earlier waves. Total matches
were pooled across survey waves and analyses used clustered standard errors at the spousal
ID level. Balance was verified by examining standardized differences in covariates across
treatment groups and variance of covariates before and after matching. Standardized
differences < 10% indicated adequate balance [31, 32]. For analyses of 24 month post-death
spending, we excluded individuals who died during the first year or those who with index
date prior to 2011 as data would not have 2 years of data available. For quarterly analyses,
surviving spouses were excluded from any interval that they were under 65 (pre-death period
only), did not have FFS Medicare, or were not alive at the beginning of the period (post-
observation only).

Using the matched sample, we estimated average Medicare spending with 95% confidence
intervals for each of the 8 quarterly (3 month) intervals before and 8 quarterly intervals after
death among the full sample and by gender. We then estimated differences in 24 month
Medicare expenditures, inpatient and outpatient expenditures, and hospital utilization based
on GLM models and chi-square test of proportions.

In our primary analysis we estimated a multivariable generalized linear (GLM) model of the
association between bereavement and 24 month Medicare expenditures. Due to the skewed
distribution of the outcome, we used a gamma distribution with a log link. We assessed
model fit with the Box-Cox test, modified Park test, and Pregibon’s link test. Different
family and link functions were compared using Akaike’s information criterion (AIC).[33]
Regression coefficients were exponentiated into rate ratio estimates and average incremental
effects were calculated to produce average treatment effects on the treated. All analyses were
adjusted for CEM weights, and standard errors were clustered by spouse ID to account for
autocorrelation. In each model we controlled for all covariates included in the match to
adjust for any remaining imbalance between the groups after matching as well as the
following variables: (1) decedent nursing home status and whether the decedent was the
spouse’s primary caregiver; (2) spouse ADL independence, caregiver status, nursing home
status, dementia status, Medicaid status, and quartile of net worth; (3) dyadic quartile of
EOL-EI by HRR and geographic region. These models were also run using total inpatient
and outpatient costs as outcome measures.

Next, we used a GLM model with log link and gamma distribution and calculated marginal
effects to estimate excess costs associated with bereavement. Using a difference in
differences (DID) model, we estimated whether average quarterly spending 24-months post
bereavement was increased compared to average quarterly spending pre-death, and if this
difference was greater than that in the comparison group. The estimate of the excess change
in spending in the bereaved group, above and beyond the change in the comparison group, is
known as the DID estimator. All analyses were adjusted for CEM weights, and standard
errors were clustered by spouse ID to account for autocorrelation. Unadjusted and adjusted
marginal effects with 95% CI were used to calculate DID estimates. In addition to
controlling for previously matched variable and survey wave years, we also adjusted for the
following variables: (1) decedent nursing home status and whether the decedent was the
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spouse’s primary helper; (2) spouse ADL independence, caregivers status, nursing home
status, dementia status, Medicaid status, and quartile of net worth; (3) dyadic quartile of
EOL-EI by HRR and geographic region. To further explore known gender differences in
caregiving[34] and bereavement outcomes,[35] we stratified the full sample by spousal
gender.

Next we conducted a number of subgroup analyses. First, spending was examined for the
subgroups of spouses who survived at least 2 years post index spouse’s death. We then
stratified bereaved spouses by the following characteristics (1) primary caregiver status prior
to death, (2) cause of death (dementia, cancer, heart disease, and other); and length of
terminal illness. For each subgroup analyses, new CEM weights were estimated to create a
matched comparison group and all analyses were stratified by gender and adjusted for
matched and additional covariates.

The majority (61.7% or 941/1526) of identified bereaved dyads were successfully matched
to non-bereaved dyads across 6 waves using 10 key characteristics (Supplementary Online
Appendix Table 1). We identified 8,899 non-bereaved dyads for comparison. Prior to
matching, bereaved dyads were significantly different than non-bereaved dyads relative to
several demographic and clinical characteristics. For example 30% of those who died had
probable dementia compared to only 4% of those who did not die (p<.05). The bereaved
sample contributed 20,497 person months of observation during the pre-death period (24
months before the death of the spouse) and 19,630 months of observation post-death (24
months after the death of the spouse). The comparison group contributed 196,417 person
months of comparison pre-death and 192,049 person months post-death due to availability
of Medicare FFS data.

Two-thirds of surviving spouses were female. Demographic and clinical characteristics by
gender for bereaved and non-bereaved matched samples are shown in Table 1. Surviving
spouses were predominantly White and the majority had at least a High School education
(78% male; 73% female). Only 6% of bereaved spouses had Medicaid and the majority were
independent in ADLs (94% male and 90% female). One third of male and female spouses
rated their own health as poor/fair. The sample varied by region with greatest representation
among the South (41%) followed by the Midwest (31%). One quarter of both bereaved male
and female spouses were living in a region with the highest quartile of average EOL
spending.

Within the matched sample, there were no significant differences in spending (total,
inpatient, or outpatient) or hospital utilization pre-death among the groups (Table 2). In the
24 month period after death, however, male bereaved spouses had less total ($32,463.98 vs.
$26,113.21, p=.01). and inpatient ($13,968.77 vs. $11,085.61, p=.05) spending than matched
controls. Among female spouses, while there were no detectable differences before death in
hospital days or costs, in the post death period, bereaved female spouses had increased total
($24,832.89 vs. $21,129.76; p=.04) and inpatient ($10,107.67 vs. $7,698.61, p=.04)
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Medicare costs and significantly more hospital days (4.55 vs., 3.34; p=0.02) than matched
controls.

In multivariable analysis of the matched groups, bereavement was independently associated
with a$3,490 mean increase in spending over 2 years for surviving female spouses (p=0.04)
(Table 3). A $2,261 increase in inpatient spending (rate ratio = 1.32) was detected for
surviving female spouses (p=0.03), although no increase in outpatient spending was evident.
There was no association among male surviving spouses or for the overall sample for total,
inpatient or outpatient costs, but we did observe a non-significant reduction in outpatient
spending post-death for men ($831; p<.10). Our model specification tests indicated that a
log link was appropriate, and that either the gamma or Poisson distribution would be
appropriate. AIC values indicated that models with gamma distribution and a log link best fit
our data. In addition, our results were robust to model specification with consistent post-
bereavement increase in spending for females and no increase for males. DID analyses were
conducted on female surviving spouses, where the parallel trends assumptions required for
DID held [36]. As shown in Table 4, in adjusted DID analyses using the matched sample,
bereaved female spouses had an increase of $625 in Medicare expenditures per quarter
(p=0.03) over a 24 month period. (See full GLM model for DID adjusted quarterly expenses
Supplementary Online Appendix Table 2).

Consistent with these findings, in descriptive figures of the matched samples, we see an
overall increase in spending after bereavement, with the largest differential 3-6 months after
death (Figure 1). This pattern remains among female bereaved spouses who experience an
increase in spending only after bereavement that peaks 3—6 months after death and is
maintained consistently the first year after death with no discernible differences across the
matched sample during pre-death period. Among men, there was no increase in spending
associated with bereavement post-death. However, we did see decreases in post-death
spending among bereaved men, especially 6-18 months after death, and a substantial pre-
bereavement increase in spending for men 3—-6 months before their spouses’ death. In 80%
of dyads, the surviving spouse lived at least 24 months after the death of their spouse. When
limiting our analyses to these dyads, the patterns of observed spending for men and women
were similar (Supplementary Online Appendix Figure 1).

Almost one third (29%) of surviving spouses were identified as the primary caregiver for the
decedent in the wave before death. While females have significantly increased spending in
the 24 month period after death regardless of their caregiving status (See Table 5), the effect
is especially strong among those identified as primary caregivers (average marginal effect =
$9,562.17 p=.05). Stratified analyses by cause of death and length of illness find that
bereavement is associated with 37% increased spending for women in particular if their
spouse dies of cancer (average marginal effect = $5,729, p=.05) or had an illness of short
duration (<1 month) (average marginal effect = $5,934, p=.01). In every subgroup we
examined, female surviving spouses had increased spending post-bereavement (See Table 5
and Supplementary Online Appendix Tables 3-5). For men, the small sample sizes of the
stratified analyses preclude definitive inferences about overall spending patterns. However,
we observed heterogeneous patterns among larger subgroups. For instance, male surviving
spouses had increased spending post-bereavement if their spouse died of heart failure. In
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contrast to female surviving spouses, we did not observe a relationship between length of
spouse’s illness before death and males’ post-bereavement spending.

Patterns of spending pre and post death in quarterly intervals by subgroup and gender are
shown in Appendix Figures 2-5. The previously noted increased spending for men in the
period before their wives’ death is still evident among men across many subgroup analyses.

Discussion

Using a nationally representative study of older adults in the U.S., we find that bereaved
female spouses have an increase in total Medicare expenditures during the 2 years after the
death of their spouses which translates to an additional $543 per quarter after death. We did
not find any evidence for increased post-death spending for bereaved male spouses although
we did observe increased spending for men in the period immediately before their wives’
death. Our work is consistent with previous findings demonstrating increased costs related to
bereavement [19, 37], but is the first of its kind to tackle this issue in a U.S. sample with
adjustment for important spouse and decedent characteristics.

Gender plays a key role in whether individuals provide care and how they care for loved
ones at the EOL. Our work supports previous literature which found that there are profound
gender differences in the consequences of care provision on the health of the caregiver.[38]
Some hypothesize that observed gender differences may be in part due to caregiving being
more physically burdensome for women.[39, 40] In particular, women have described their
caregiver role as physically taxing [41] and report that they tend not to ask for help in
managing their own health problems.[42] We also hypothesize that new financial strain and
its negative effect on health may explain a portion of the effects of bereavement on
healthcare expenditures observed in this study. [7] These financial challenges are likely to
have greater impact on surviving female spouses. [43, 44] Of note, the widowhood effect on
mortality is generally found to be stronger for male widows.[45] This may be because men
are less likely than women to have independent social networks and may struggle more to
adapt to the loss of help with tasks at home. Our work substantiates key gender differences
around bereavement and health and suggests more research is warranted to identify
opportunities to modify or prevent negative health and financial outcomes for surviving
spouses.

Our work also found that men whose wives are near death may be at elevated risk of health
care use and increased costs. This is consistent with other work which suggests that the
‘widowhood effect’” may begin before death.[11] This effect is likely separate from a
bereavement/mortality effect in that it persists among those who survive beyond 2 years after
their wife’s death. In post-hoc analyses, we further explored the observed spending spike for
men during this 3-month period before their wife’s subsequent death. We found that more
than 10% of men in the sample were hospitalized at least once in the period 3-6 months
before their spouse’s death. A review of admission diagnoses by the physician co-authors
did not reveal any clear pattern of diagnoses. We did not find any relationship between pre-
death hospitalization for male spouses and caregiving role, although small sample size
prevents extensive analysis. We also examined remarriage in this sample. While rates of
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remarriage in the 2 years post-death were significantly higher for surviving men than
women, they were overall very rare and unlikely to impact results. More research on
widowers is needed to further examine this finding.

We conducted several subgroup analyses to explore possible reasons for the spending
patterns observed. All of these analyses confirmed women spend more after-death, in
particular those who serve as primary caregivers and those who care for husbands with
cancer. Subgroup analyses within the sample of surviving male spouses were substantially
limited by sample size and thus highly sensitive to outliers. (For example, we only identified
26 widowers whose wives died with dementia.) Future research will require larger samples
of male surviving spouses to elucidate mechanisms by which bereavement effects may vary
by gender.[46]

Our findings should be interpreted with a number of potential limitations in mind. Because
we used Medicare claims data to measure costs, we were limited to older spouses with FFS
Medicare. We were unable to include Medicare Part D data on medication use. On average,
individuals incur their highest medical costs in the last few months of life, so we did not
exclude spouses who died during the 12 month follow-up period, which would bias our
findings toward the null. Additionally, our use of matching, although robust, cannot adjust
for unmeasured factors and unobserved differences between the groups, such as personal
preferences and goals of care. Furthermore, we were unable to apply DID analysis to our
sample of men or subgroups as it failed to meet model assumptions.[36] Finally, DID
analysis, although critical for examining excess costs due to bereavement, only examines
differences over the whole 24-month period. It does not capture more fine-grained
differences across quarters or time-varying confounding.

While our work demonstrates an association between bereavement and higher post-death
Medicare expenditures for surviving female spouses, it raises a number of issues that require
further study. Further examination of reasons for increased spouse spending post death, such
as lack of preventive or health maintenance services, during the caregiving phase may help
to determine how and if this increase in spending may be prevented. This study did not
capture provider type (e.g., primary care visits) or specific health maintenance tests or
procedures (e.g., hemoglobin A1C, screening colonoscopy), but we did assess and found no
differences in outpatient spending within our sample. Also, we cannot determine whether the
observed increased costs for bereaved female spouses is due to bereavement itself, or to
women not attending to their own health care needs while serving as EOL caregivers.
Although our findings were robust to a range of sensitivity analyses (including primary
caregiving status before death), other studies are needed to replicate and verify the patterns
we have observed. Moreover, we did not examine other sources of healthcare spending
including individual out-ofpocket expenditures. We could not include self-reported out-of-
pocket expenditures as this information is collected every 2 years in HRS in intervals that do
not correspond with the timing of death. A better understanding of these costs and household
financial burdens could also reveal opportunities to provide necessary support services.
Finally, future work must focus more on gender differences in caregiving in general and
during the EOL period in particular. This is especially important as we have increasingly
more men serving as caregivers[47] and much of the existing literature fails to acknowledge
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the gendered nature of caregiving.[41, 48, 49] Unfortunately, this may prove challenging as
there are fewer males among surviving spouses in the general population (e.g., only one-
third of surviving spouses in our sample are male), thus limiting the ability to conduct
meaningful subgroup analyses.

Current policy initiatives including creation of accountable care organizations are designed
to improve both health outcomes and the cost effectiveness of the healthcare system.
Advancing these policies requires a better understanding of what drives high spending at
EOL and what the downstream effects of EOL care are on spouses and entire family
networks. By simultaneously examining healthcare utilization in spousal dyads we can begin
to understand the differential impact of a person’s EOL treatments on spousal caregiver’s
healthcare utilization.

Conclusion

Our findings suggest that bereavement is associated with increased healthcare spending for
women regardless of their caregiving status, the cause of death, or length of terminal illness.
While further study is required to examine why men and women have different patterns of
healthcare spending around bereavement, our works suggest that there may be an
opportunity to better support the needs of caregiving families who play a critical role in EOL
care, and by doing so, lower downstream healthcare costs. Medicare, as the primary insurer
for nearly all older adults in the U.S., should consider this interdependency of married
couples’ healthcare experiences and incentivize models of care that promote high value
healthcare provision to both individuals.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY POINTS
. Men and women have different patterns of healthcare spending relative to the
death of their spouses.
. Women exhibit significant increases in healthcare spending after the death of
their spouse.
. End-of-life spending estimates should account for this substantial associated

spending.
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Figure 1: Average Medicare expenditures and 95% CI for bereaved and matched non-bereaved
spouses

Panel A: Full sample (n=941 bereaved; n= 8,899 non-bereaved)

Panel B: Male Spouses (n=300 bereaved; n=3749 non-bereaved)

Panel C: Female Spouses (n=641 bereaved; n=5150 non-bereaved)

Notes: Total Medicare expenditures wage-index and inflation adjusted to 2017$
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