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Abstract

Objectives: Spousal death is a common late-life event with health-related sequelae. Evidence linking poor mental health to
disease suggests the hypothesis that poor mental health following death of a spouse could be a harbinger of physical health
decline. Thus, identification of bereavement-related mental health symptoms could provide an opportunity for prevention.
Methods: We analyzed data from N = 39,162 individuals followed from 1994 to 2016 in the U.S. Health and Retirement
Study; N = 5,061 were widowed during follow-up. We tested change in mental and physical health from prebereavement
through the 5 years following spousal death.

Results: Bereaved spouses experienced an increase in depressive symptoms following their spouses’ deaths but the de-
pressive shock attenuated within 1 year. Bereaved spouses experienced increases in disability, chronic-disease morbidity,
and hospitalization, which grew in magnitude over time, especially among older respondents. Bereaved spouses were at
increased risk of death compared to nonbereaved respondents. The magnitude of depressive symptoms in the immediate
aftermath of spousal death predicted physical-health decline and mortality risk over 5 years of follow-up.

Discussion: Bereavement-related depressive symptoms indicate a risk for physical health decline and death in older adults.
Screening for depressive symptoms in bereaved older adults may represent an opportunity for intervention to preserve
healthy life span.
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Death of a spouse is a common life event for older adults Jr, Kuchibhatla, Ostbye, Plassman, & Clipp, 2008; Zisook,
and has significant health consequences. Bereavement Paulus, Shuchter, & Judd, 1997; Zisook & Shuchter, 1991,

is associated with acute increase in symptoms of depres- 1993). In contrast to the transience of depressive symp-
sion, which manifest right around the time of death and toms, physical-health sequelae of bereavement may be
subside within a year (Clayton, 1979; Kaufman, Lee, more persistent, as indicated by increased risk of death

Vaughon, Unuigbe, & Gallo, 2018; Parkes, 1964; Taylor among the bereaved (Elwert & Christakis, 2008; Jones,
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Bartrop, Forcier, & Penny, 2010; Kaprio, Koskenvuo, &
Rita, 1987; Prior et al., 2018; Shah et al., 2013; Shrira,
Palgi, Bodner, & Shmotkin, 2016; Stahl, Arnold, Chen,
Anderson, & Schulz, 2016). Despite empirical evidence
for a link between mental- and physical-health sequelae
of bereavement (Parkes, 1964) along with stress-biology
theory positing several mechanisms for a causal relation-
ship, including chronic inflammation and mitochondrial
stress (Danese & McEwen, 2012; Han et al., 2019; Miller
& Blackwell, 2006), mental- and physical-health sequelae
of bereavement are most-often studied in isolation from
one another. New data linking mental health symptoms
with acceleration of aging-related physiologic deterior-
ation (Brown et al., 2018; Lohman, Dumenci, & Mezuk,
2016; Moffitt & Caspi, 2019) provide evidence to sup-
port the stress-biology theory and suggest that mental-
health sequelae of bereavement may represent a cause of
subsequent physical health decline. If so, this connection
would have implications for screening and management of
mental-health sequelae of bereavement and potentially for
preventive intervention to preserve health in aging.

However, there are significant methodological challenges
associated with testing for connection between mental- and
physical-health sequelae of bereavement. At a minimum,
data are needed that track spouses’ mental and physical
health over time, from before a spouse dies through the
period of grief and recovery that follows. In addition, three
further challenges must be overcome. First, bereavement-
related health decline must be distinguished from the typ-
ical pattern of health decline that occurs with aging. Second,
mental- and physical-health decline may accelerate during
the period leading up to spousal death (Eini6, Moustgaard,
Martikainen, & Leinonen, 2017; Vable, Subramanian, Rist,
& Glymour, 2015). Sequelae of the specific shock of be-
reavement must be distinguished from the health declines
during the prebereavement period. Third, mental- and
physical-health sequelae of bereavement manifest over dif-
ferent time scales; transient mental-health sequelae arise
and resolve over months while persistent physical-health
sequelae emerge over years. To study links between mental-
and physical-health sequelae of bereavement, observations
of mental health symptoms during the months following
bereavement must be linked with observations of physical
health declines occurring over the following years. The aim
of this study was to address these challenges in order to
conduct a robust test of the linkage between mental- and
physical-health sequelae of bereavement.

We analyzed longitudinal data tracking N = 39,162
adults aged 51 and older during the period 1994-2016 in
the U.S. Health and Retirement Study, a nationally rep-
resentative study of U.S. older adults (Juster & Suzman,
1995). During follow-up, we observed bereavement in
5,061 Health and Retirement Study (HRS) respondents.
We first tested the short-term effect of spousal death on de-
pressive symptoms. We next tested associations of spousal
death with bereaved respondents’ disability, chronic disease

morbidity, hospitalizations, and mortality over the 5 years
following bereavement. Finally, we tested if those respond-
ents who experienced more severe depression in the months
following their spouses’ deaths went on to experience more
severe declines in physical health over subsequent years.
These analyses are designed to determine whether height-
ened depression following spousal death may act as a
leading indicator of future physical-health decline.

Method
Data

The U.S.-based HRS is a nationally representative lon-
gitudinal study of health and aging ongoing since 1992
(Juster & Suzman, 1995). HRS includes a nationally rep-
resentative sample of adults aged 51 and older and their
spouses; its representativeness and design (in particular,
long-term longitudinal collection of both mental and phys-
ical health measures) make it ideal for this study. We ana-
lyzed RAND Corporation’s 2016 HRS data release (v1);
these data include N = 39,162 respondents meeting in-
clusion criteria: Respondents had to be over 50 and only
married at most once during the course of HRS follow-up
(see Supplementary Information A1 for more detail on re-
spondents who remarried). Between the 1994 and 2016
observation waves, HRS observed these respondents over
five waves on average (N total observations = 215,656).
Summary statistics for HRS health measures are reported
in Supplementary Table S1.

Bereavement

HRS records respondents’ death dates from the National
Death Index and other sources (Bugliari et al., 2016). We
analyzed death records for pairs of HRS spouses. We cal-
culated time from spousal death as death date subtracted
from HRS interview date (Supplementary Figures S1-S2).
We analyzed data from 7 = 5,061 respondents widowed
during follow-up and who were interviewed within 3 years
of their spouse’s death. Bereaved respondents were more
likely to be female (72% vs 56% in the HRS overall; see
Supplementary Table S1) and to have been born earlier
(mean birth year for HRS respondents = 1939 as compared
to 1930 for our bereaved sample).

Mental Health Sequelae of Bereavement:
Depressive Symptoms

We quantified mental-health sequelae of bereavement
using a modified version of the Center for Epidemiologic
Studies Depression (CES-D) scale (Radloff, 1977; Steffick,
2000). Modified CES-D scales have been shown to re-
tain key measurement properties (Karim, Weisz, Bibi, &
ur Rehman, 2015; Kohout, Berkman, Evans, & Cornoni-
Huntley, 1993). Respondents gave yes/no responses to eight
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prompts (e.g., Is everything an effort? Did the respondent
feel lonely? CES-D items are listed in Supplementary
Information A2) based on their status the week prior to
interview. We summed positive responses to compute re-
spondents’ CES-D Scores. For some analyses, we stand-
ardize this CES-D score to have a mean of zero and
standard deviation (SD) of 1.

Physical-Health Sequelae of Bereavement

We selected outcomes to represent burden of aging-related
health decline that were measured in parallel across HRS
assessment waves. Diagnosed chronic disease, disability,
and mortality are three common metrics of physical health
decline in aging. We also included hospitalization as an ad-
ditional measure of health decline.

Chronic disease morbidity was measured as the count of
chronic health conditions that respondents reported in re-
sponse to prompts beginning “Has a doctor ever told you
that you had....” The chronic conditions were high blood
pressure, diabetes, cancer, lung disease, heart disease,
stroke, and arthritis.

Disability was measured as counts of impairments to ac-
tivities of daily living (ADLs) and instrumental activi-
ties of daily living (IADLs). We counted all activities for
which the respondent reported some or more impairment.
ADLs included bathing, dressing, eating, getting out of
bed, and walking across a room. IADLs included using the
phone, handling money, taking medication, shopping, and
preparing meals.

Hospitalization was measured as the reported number of
hospital stays during the previous 2 years. We coded all
values of 10 or greater as 10. A limitation of the hospitali-
zation measure is that, because reports capture information
from the 2 years prior to the interview, the first observation
following spousal death may include reports of hospitaliza-
tions occurring before spousal death. This limitation does
not affect measures of hospitalization at two or more years
following the death.

Mortality

Date of death was obtained HRS record linkage with the
U.S. National Death Index and other sources (22).

To account for patterning of physical health outcomes
with chronological age, measures were age-standardized
for analysis. Details are reported below.

Analysis

We analyzed bereavement sequelae over the 5-year interval
beginning with the first HRS interview following spousal
death. We focused on the 5 years following spousal death
because this interval captures at least two follow-up obser-
vations for each participant (HRS follows-up at 2-year inter-
vals) while minimizing the sample restriction resulting from

attrition. Our analysis aimed to address the three challenges
to documenting connection among mental- and physical-
health sequelae of bereavement outlined in the introduc-
tion. We describe our approach in detail (including a link
to code that would allow for replication) in Supplementary
Information A3. We outline this approach below.

To address the challenge of distinguishing sequelae of
bereavement from typical aging-related health decline, we
age-residualized measures of physical-health sequelae prior
to analysis based on a model of normative aging. To develop
a model for normative aging, we operationalized chrono-
logical age as a fifth-degree b-spline. We then conducted
100 bootstrap repetitions of the following analysis: We
sampled one observation at random from each respondent
in the HRS sample and regressed the health outcome on the
age splines, sex, age—spline-sex interactions, and a series
of dummy variables encoding the wave of the observation.
We averaged coefficients across the bootstrap repetitions
and use these averages to conduct our residualization.
The residual values for the health measures carried for-
ward into analysis thus represent deviations of a person’s
health from the expectation given their chronological age.
Supplementary Figure S5 shows that age-residualized
health measures have no aging-related trends.

We conducted descriptive analysis comparing re-
spondents mental and physical health before and after
their spouse’s death. For physical health, which showed
strong age-patterning in the HRS data, analysis focused
on the age-residualized health values described above.
We compared health before and after bereavement using
person-level fixed-effects regression of health variables
on an indicator of whether the observation was taken be-
fore or after spousal death (Equation 3, Supplementary
Information A3).

To address the challenge of isolating effects of bereave-
ment from health trends preceding spousal death, we
used discontinuity models. We fitted person-level fixed-
effects regression to repeated measures health data. The
person-level fixed-effects regression focuses analysis on
within-person change. This model holds constant all char-
acteristics of the individual that do not change over time.
To fit the discontinuity model, we conducted fixed-effects
regression of health on a variable encoding time, an indi-
cator variable coding whether the observation was taken
before or after spousal death, and the interaction of those
two variables (Supplementary Information A3, Equation
4). Time values were centered on date of spousal death.
The coefficient for the indicator variable estimates imme-
diate change in health at the time of spousal death. The
time coefficient estimates the rate of change in health
during the time leading up to spousal death. The inter-
action coefficient estimates the change in health decline
occurring with bereavement.

To address the challenge of analyzing mental- and phys-
ical health sequelae of bereavement on different time scales,
we modeled mental-health sequelae (CES-D depressive
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symptoms) using an exponential decay model (Lindstrom
& Bates, 1990). We applied these models to data from
the first observation of an individual after their spouses’
death (Supplementary Information A3, Equation 1). The
exponential decay model uses CES-D data collected from
respondents who were interviewed at varying amounts of
time from their spouse’s death to estimate a function that
describes how depressive symptoms decline with increasing
time since spousal death. In the current analysis, we used
the exponential decay model to calculate residual values
for respondents that quantified how much more or less
depressed they were than would be expected for the av-
erage bereaved HRS respondent observed at the same
amount of time following their spouse’s death. To test con-
nections between mental- and physical-health sequelae of
bereavement, we inserted these residual values into the
discontinuity model. Specifically, we modeled interactions
between discontinuity-model terms and the CES-D re-
sidual values. The resulting model tests the hypothesis that
transient depressive symptoms during bereavement predict
health decline over the subsequent 5 years (Supplementary
Information A3, Equation 5).

Missing Data

We conducted complete-case analysis, that is, respondents
with missing data were excluded. Missing data are detailed
in Supplementary Information A3.

Results

Death of a Spouse Is Associated with a
Transient Increase in Symptoms of Depression

We visualized changes in depressive symptoms occurring
following spousal death by plotting LOESS curves
(Cleveland, 1979) of respondents’ CES-D scores in the
years surrounding their spouses’ deaths (Figure 1). HRS
respondents who lost their spouses experienced a sharp
increase in depressive symptoms at the time of death and
recovered toward the long-run level of depression within
the following year, consistent with patterns observed in
previous research (Zisook & Shuchter, 1991). In the first
2 years following their spouses’ deaths, respondents scored
an average of 0.50 SD higher on the CES-D (95% con-
fidence interval [CI] 0.45-0.56; Supplementary Table S3,
Column 1) as compared to their CES-D scores from inter-
views prior to their spouses’ death. By the second interview
following their spouse’s death, CES-D scores had returned
toward baseline levels; scores were 0.08 SD higher on
the CES-D (95% CI 0.02-0.13; Supplementary Table S3,
Column 3).

To model the sharp increase in depressive symptoms
occurring at the time of spousal death and the subsequent
exponential decline over time, we fitted an exponential
decay model (Lindstrom & Bates, 1990) to CES-D scores
from the first interview following spousal death (i.e.,

0 — Bereavement Observations

— LOESS
—— Exp Decay

Expected CESD
3
|

0 10 20 30
Time from Spousal Death (months)

Figure 1. Depressive symptoms after spousal death. The figure shows
a binned scatterplot and LOESS-fitted trend-lines illustrating Center for
Epidemiologic Studies Depression scale (CES-D)-measured depressive
symptoms during the 3 years before and after spousal death among
widowed Health and Retirement Study (HRS) respondents (N = 5,061).
LOESS-based trajectory of depression (with Cl) for bereavement ob-
servations versus fits from exponenential decay models. LOESS and
exponential decay estimates are based on original, not binned, data.
Full color version is available within the online issue.

Equation 1, Supplementary Information A3). The average
respondent experienced an increase of 1.93 (95% CI 1.62-
2.24) depressive symptoms immediately following their
spouse’s death and recovered to near their long-run mean
over the next 8 months. Findings were similar for men and
women (p-value for test of sex difference = .09) and for
older and younger respondents (p-value for test of age dif-
ference = .99). Results from decay models are reported in
Supplementary Table S2. Symptoms of loneliness and sad-
ness accounted for most of the bereavement-related increase
in CES-D scores (Supplementary Figures S7 and S8).

Death of a Spouse Is Associated with Persistent
Increases in Burden of Disability, Morbidity, and
Mortality

Parallel to our analysis of depressive symptoms, we found
that respondents reported increased limitations to IADLs,
ADLs, chronic disease morbidity, and hospitalizations
within 2 years of spousal death as compared to levels re-
ported at previous interviews (b =0.02-0.09; Supplementary
Table S3, Column 1). However, whereas bereaved respond-
ents recovered from increased depressive symptoms within
a year of their spouses’ deaths, physical health problems
worsened over time. As of the second follow-up assessment
after their spouses’ deaths, bereaved participants reported
increased disability, morbidity, and hospitalizations as com-
pared to their prebereavement baseline (b = 0.05-0.16 SD;
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Supplementary Table S3, Column 3). These increases were
larger than increases measured at the first postbereavement
assessment (as shown in Figure 2). Importantly, these es-
timates are adjusted for the expected increase in physical
health problems that occurs with aging.

We tested if increasing time since spousal death was as-
sociated with worsening physical health outcomes using
the discontinuity model (Supplementary Information A3,
Equation 4). Increasing time since spousal death was as-
sociated with worsening physical health, over and above
aging-related and prebereavement trends (Supplementary
Figure S11). For ADLs and IADLs, this was due primarily
to changes for older respondents (Supplementary Table S4)
and declines were more pronounced for men as compared
to women (Supplementary Figure S10).

Consistent with increase in health problems, bereaved
respondents were also at increased risk of mortality over
the 5 years of follow-up. Of the bereaved respondents, 22 %

0.08
Depressive Symtoms

Disability - IADLs

wl
o
o

0.0
Disabil DL 0.15
isability - ADLs 0.06
. . 0.05
Chronic Health Conditions 002
Focal post-death
H ital Visi 0.11 observations
ospital Visits 0.06 B 24-48 months
0O 0-24 months

0.0 0.2 0.4 0.6
Effect size (Cohen's d)

Figure 2. Bereavement-related depressive symptoms decline with time
since spousal death, whereas disability and morbidity increase. Figure
graphs effect sizes and 95% confidence intervals for within-person com-
parisons of Center for Epidemiologic Studies Depression scale (CES-D)
and physical health measures before and after spousal death. Effect
sizes are graphed for comparisons of average levels predeath to the
level at the first observation following spousal death (0-24 months after
the death, light bars) and at the second observation following spousal
death (24-48 months after the death, dark bars). Health outcomes were
adjusted for aging-related decline and period effects (outcome meas-
ures were residualized for age [five splines], sex, interactions between
the age-based splines and sex, and Health and Retirement Study (HRS)
observation wave). Effect-sizes are reported in HRS standard deviation
units. Results are based on Equation 3, Supplementary Information
AS3; full model results are shown in Supplementary Table S3 (minimum
N=13,152 observations of N = 3,145 individuals observed at two HRS ob-
servations following spousal death). The figure shows that the increase
in depressive symptoms relative to prebereavement levels is largest in
the first 2 years following spousal death and then declines. In contrast,
increases in disability and morbidity grow larger with increasing fol-
low-up time. Full color version is available within the online issue.

died during this follow-up interval (see also Supplementary
Figure S3). We compared 5-year mortality risk for bereaved
respondents to 5-year mortality across all HRS observa-
tions. On average, mortality risk was 2.7 percentage points
higher for observations following spousal death when com-
pared with other observations (p < .001, Supplementary
Table S5). This risk of increased mortality was concen-
trated among the older adults and men (Supplementary
Information C).

Bereavement-Related Physical Health
Declines Were Most Pronounced in Older HRS
Respondents

Disability and morbidity were concentrated in older HRS
respondents (Supplementary Figure S4B). We therefore in-
vestigated whether mental- and physical-health sequelae
of bereavement differed for older as compared to younger
HRS respondents. For mental-health sequelae, we found
no difference; increases in depressive symptoms following
spousal death were similar for younger HRS respondents
as compared to older HRS respondents (Supplementary
Table S2). In contrast, physical-health sequelae of be-
reavement were more severe for older HRS respondents
and less severe for younger ones (see Supplementary
Information C; results for disability, chronic disease, and
hospitalization in Supplementary Table S3, columns 2
and 4; results for mortality in Supplementary Table S5,
column 2).

HRS respondents who experienced more
depressive symptoms immediately following
their spouse’s death suffered worse health
decline over the following years when compared
with respondents who experienced fewer
depressive symptoms.

To test if transient mental-health sequelae of bereavement
were related to more persistent physical health sequelae, we
incorporated results from our exponential decay analysis of
depressive symptoms into our discontinuity models testing
bereavement effects on physical health. We compared pre-
dicted health outcomes of respondents with relatively low
levels of bereavement-related depressive symptoms (25th
percentile, about two fewer symptoms than the norm) to
health outcomes for respondents with relatively high levels
of depressive symptoms (75th percentile, about two more
symptoms than the norm). Because adverse health out-
comes were concentrated among older HRS respondents,
we conducted stratified analysis in older and younger re-
spondents using age 74 at the time of spousal death as the
cutoff.

Among older HRS respondents (7 = 2,337), those with
more severe depression following their spouse’s death ex-
perienced steeper increases in health problems in the sub-
sequent years, primarily in counts of IADLs and ADLs.
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Differences are illustrated in Figure 3. At 5 years after
spousal death, differences in health decline between these
groups ranged from b = 0.35 for IADLs to b = 0.07 for
chronic health conditions. Among older HRS respond-
ents, physical-health differences between depressed and
nondepressed respondents were larger for men as compared
to women (Supplementary Figure S13). Among younger
HRS respondents (aged 55-74, n = 2,178), effect sizes for
associations between depressive symptoms and disabil-
ities following bereavement were smaller (Supplementary
Figure S12).

Parallel to analysis of morbidity and disability, older
HRS respondents who experienced more severe depressive
symptoms following their spouse’s deaths were more likely
to die themselves over the subsequent 5 years (Figure 4).
For respondents aged 74 and older at time of spousal death,
those with relatively higher levels of bereavement-related
depression had a 44% greater risk of death over the next
5 years as compared to respondents with relatively lower
levels of bereavement-related depression (for the 75th per-
centile, risk of death was 21% (95% CI 17%-23%); for
the 25th percentile, risk of death was 14% (95% CI 11%-—
17%); based on Supplementary Table S7). Sex differences

0.43
0.08
0.28
Disability - ADLs
0.03

Chronic Health Conditions

Disability - IADLs

0.41

0.34

0.3
Depression
0.19 B 75th %-ile
O 25th %-ile
| | | | !

1
0.0 0.2 0.4 0.6
Projection (SD units) 5 years
following spousal death

Hospital Visits

Figure 3. Higher levels of bereavement-related depressive symptoms
are associated with poor physical health 5 years following spousal
death. Figure graphs predicted values and 95% confidence intervals for
physical health outcomes of older respondents (aged 74 and older at
the time of spousal death) with relatively high levels of bereavement-
related depressive symptoms (75th percentile, dark bars) and relatively
low levels of bereavement-related depressive symptoms (25th per-
centile, light bars). Analysis included all observations within 5 years
of spousal death (minimum N = 16,766 observations of N = 2,337 in-
dividuals). Health outcomes were adjusted for aging-related decline
and period effects (outcome measures were residualized for age [five
splines], sex, interactions between the age-based splines and sex, and
Health and Retirement Study [HRS] observation wave). Predicted health
values are denominated in HRS standard deviation units. Confidence
intervals were estimated via 1,000 bootstrap replications. Model results
are reported in Supplementary Table S6. Full color version is available

within the online issue.

were relatively small (Supplementary Table S7). Although
absolute risks were much lower, respondents younger
than 74 with relatively high levels of bereavement-related
depression also experienced a 78% greater risk of death
(again comparing predicted risk at 75th and 25th percent-
iles) over the next 5 years.

Discussion

We analyzed connections between mental- and physical-
health sequelae of bereavement in longitudinal data tracking
5,061 widowed older adults in the U.S. HRS. Bereavement
was characterized by an acute increase in depressive symp-
toms, from which respondents recovered over roughly
the next year. In contrast, bereaved respondents’ physical
health worsened with time, especially their risk for disa-
bility and death, consistent with observations in previous
studies (Hughes & Wiaite, 2009). Physical health declines
were most pronounced in the oldest HRS respondents and
among men. Intriguingly, our findings suggest that respond-
ents’ acute and transient increases in depressive symptoms
were connected with their subsequent longer-term declines
in physical health. Thus, bereavement-related symptoms of
depression appear to be a harbinger of subsequent phys-
ical health decline, with those older adults experiencing the
most severe depressive symptoms following their spouses’
deaths going on to suffer the sharpest increases in risk for
morbidity, disability, and mortality.

Our main innovation is the careful test of connections
between transient symptoms of depression and longer-term
physical health declines among bereaved older adults. We
found that widows and widowers who experienced more
severe increases in depressive symptoms in the first years

1.0

0.9
]

Proportion Surviving
0.8
]

0.7

~“|Bereavement depressive symtoms

B Lowest 25%, N=548
B Highest 25%, N=544

0 1 2 3 4 5
Time since spousal death (years)

0.6
L

Figure 4. Survival among bereaved respondents stratified by level of
depression during bereavement. The figure plots survival curves for re-
spondents with relatively low levels of bereavement-related depressive
symptoms (25th percentile and below, dark slope) and relatively high
levels of bereavement-related depressive symptoms (75th percentile
and above, light slope). The figure shows poorer survival outcomes for
those experiencing more severe depressive symptoms in bereavement.

Full color version is available within the online issue.

20z |Mdy 61 uo 1senb Aq 612G18G/1L£Z1/9/9//21014e/ABOoj0juoIabo0syaAsd/woo dno-olwapese//:sdiy woly papeojumoq


http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbaa044#supplementary-data

Journals of Gerontology: SOCIAL SCIENCES, 2021, Vol. 76, No. 6

1237

following their spouse’s death went on to suffer steeper de-
clines in physical health in the years afterward, even after
accounting for health changes during the period leading up
to spousal death. This pattern of decline in physical health
was more pronounced among respondents who were in
their 70s and 80s at the time of their spouse’s death as
compared to respondents who were in their 50s and 60s.
One explanation for the larger effect-sizes we observed
for older as compared to younger HRS respondents is that
aging-related declines in the physical health measures we
studied are most pronounced after the age of 70 (e.g., see
Supplementary Figure S4).

The relationship between depressive symptoms and
aging-related physical-health decline is likely to be bidirec-
tional (Kelley-Moore & Ferraro, 2005; Penninx, Deeg, van
Eijk, Beekman, & Guralnik, 2000). Our analysis disentan-
gles the pattern of reciprocal causation to isolate associ-
ations of depressive symptoms with subsequent physical
health decline through three features of the research de-
sign. First, to guard against reverse causation, we tested
short-term depressive symptoms as predictors of medium-
to-long-term changes in morbidity, disability, and mortality.
Second, to rule out confounding by stable individual differ-
ences, we analyzed within-person change over time. Third,
to rule out confounding by prebereavement trends, we used
discontinuity analysis to isolate health changes occurring
after spousal death. Together, these design features identify
a prospective association between depressive symptoms in
the immediate aftermath of spousal death and increases in
morbidity, disability, and mortality risk over the 5 years fol-
lowing the death. In summary, our analysis provides new
evidence linking mental-health problems with subsequent
physical-health decline in later life.

Our findings have implications for research into con-
nections between mental and physical health in aging
and for clinical and public health approaches to be-
reavement in older adults. Studies are needed to investi-
gate mechanisms of the prospective association between
bereavement-related depression and subsequent physical-
health decline. One possibility is that transient symptoms
of depression following spousal death induce lasting shifts
in behavior that contribute to health decline, such as in-
creased sedentary lifestyle. Such a process could also occur
at the molecular level, with depression-related changes in
immune-system dysregulation and chronic inflammation
(Dantzer, O’Connor, Freund, Johnson, & Kelley, 2008;
Miller & Raison, 2016) persisting after depressive symp-
toms resolve. Studies are also needed to test if specific risk
factors predispose to bereavement-related health declines.
Exposures accumulating from early-life including perinatal
insults, childhood adversity, and socioeconomic disadvan-
tage across the life course are associated with increased
vulnerability to depression and greater burden of physical-
health problems (Danese & McEwen, 2012; Lumey, Stein,
& Susser, 2011; Matthews & Gallo, 2011; Miller, Chen, &
Parker, 2011). And, genetic differences between individuals

may explain variation in risk for depression in bereavement
(Domingue, Liu, Okbay, & Belsky, 2017). Future research
could test if individuals with a genetic liability for depres-
sion also experience more pronounced physical health de-
clines following adverse life events.

For clinical and public-health approaches to managing
bereavement in older adults, our analysis does not establish
that treatment of mental health sequelae of bereavement
could prevent subsequent physical health decline. However,
the association identified in our study can inform prognosis
for older adults who have suffered the loss of a spouse.
Short-term, transient depressive symptoms related to be-
reavement are a harbinger of long-term physical health de-
cline in older adults. At minimum, the results reported here
amplify calls for increased efforts to integrate mental health
screening into geriatrics practice (Siu et al., 2016; Smith &
Meeks, 2019). They also suggest that follow-up to positive
screens should extend beyond efforts to address symptoms
of depression and include efforts to monitor and prevent
physical health decline. To date evidence for efficacy of
depression screening in primary care is limited (Mojtabai,
2017). Findings from this study suggest that evaluating
effectiveness of depression screening in geriatric patients
should include monitoring medium-term physical health
outcomes as well as depressive symptoms.

We acknowledge limitations. The CES-D is an incom-
plete measurement of mental-health sequelae of bereave-
ment. Replication of findings in studies with comprehensive
assessment of depressive symptomatology and evaluation
of other symptom dimensions is needed. However, an ad-
vantage of the brief symptom inventory used here is that
it approximates a tool that could be deployed in clinical
practice. All mental- and physical-health sequelae were re-
ported by the respondents. Common reporter bias could
inflate associations. However, physical-health sequelae
continued to worsen years after respondents’ mental
health had returned to prebereavement levels. Thus, asso-
ciations were not driven by elevated depressive symptoms
at the time respondents reported physical health problems.
Nevertheless, replication of findings in data linking re-
spondents with health care claims or clinical exam data
will clarify effect sizes.

Our analysis treated bereavement as a homogeneous
shock. There is, however, heterogeneity in the ways the
bereaved experienced spousal loss (King, Carr, & Taylor,
2020). To the extent this heterogeneity is reflected in meas-
ured depressive symptoms, it will not bias our analysis.
However, it is possible that specific social roles or care-
giving obligations may affect mental- and physical-health
sequelae of bereavement in different ways. Consistent with
other research (Sasson & Umberson, 2014), we observed
no sex differences in symptoms of depression following
spousal death. But men experienced more pronounced
health declines as compared to women. In parallel, the
relationship of bereavement-related depression with fu-
ture health declines was stronger for men as compared to
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women, although this difference was not observed for mor-
tality. Further research is needed to clarify potential heter-
ogeneity in the psychological impacts of bereavement and
how this heterogeneity may affect physical health decline.

There are also limitations associated with the struc-
ture of HRS data collection and associated study design.
Observations of HRS respondents immediately following
their spouse’s death may selectively exclude respondents
experiencing the most severe mental-health sequelae of
bereavement. However, we did not observe a difference
in the time intervals for observations bracketing spousal
death as compared to other pairs of adjacent observations
(Supplementary Figure S2B). A related limitation is that
mortality selection may conceal the full extent of links be-
tween acute depressive symptoms of bereavement and phys-
ical health decline. We do not observe respondents who die
during the interval between their spouse’s death and the
next HRS interview. These respondents might choose to
postpone their HRS interviews. However, we expect such
missing data would bias towards estimates toward the null,
making our estimates conservative. Finally, our focus on
those respondents who did not remarry limits the gener-
alizability of our findings to bereaved respondents who do
not remarry.

Within the scope of these limitations, our findings high-
light a potential opportunity for public health prevention.
With an aging population, the number of older adults at
risk for death of their spouse is growing. Our findings sug-
gest that monitoring of depressive symptoms in bereaved
older adults may help identify persons at risk for future
health decline. Targeted interventions with individuals ex-
hibiting particularly high levels of depression following the
death of their spouse represent an opportunity to increase
precision of geriatric medicine. In parallel, social interven-
tions to address the isolation and loneliness that can re-
sult from the loss of a life partner may also help to blunt
bereavement’s adverse physical health sequelae. Findings
also suggest new directions for research to investigate
mechanisms linking mental and physical health in aging.
The advent of molecular datasets for social surveys, such as
the U.S. Health and Retirement Study’s 2016 Venous Blood
Study, opens new opportunities to explore biological mech-
anisms underpinning associations among spousal death,
depressive symptoms, and increased risk for disability, mor-
bidity, and mortality.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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