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Abstract

 Objectives—Late-life bereavement is associated with an increased risk of mortality. This 

study assesses the associations among bereavement, cardiovascular disease (CVD), and depressive 

symptoms on mortality in older men and women.

 Methods—We examined data from the Cardiovascular Health Study, a prospective population-

based cohort study of older adults. We compared mortality in those who became bereaved from 

1989–1999 (n=593) to an age- and sex-matched sample of individuals who remained married 

(n=593). Cox regression was used to examine the association between bereavement and 3-year all-

cause mortality and whether or not the association differed by sex, presence of CVD or post-

bereavement depressive symptoms.

 Results—One hundred ninety-nine (16.8%) individuals died. There was no association of 

bereavement with mortality, HR= 0.98 (0.74, 1.30). However, there were significant interaction 

effects of bereavement with participant sex (p<.001) and CVD (p=.010). Bereavement decreased 

the risk of mortality in women (HR=0.67 (0.46, 0.97)) and increased the risk of mortality in men 

(HR=1.77 (1.14, 2.75)). Within sex, the association of bereavement with mortality differed 

according to CVD status. The reduced risk of mortality associated with bereavement in women 

was only observed in women with CVD and the increased risk in men was only observed in men 

without CVD. High levels of depressive symptoms attenuated the relation between bereavement 

and mortality in men without CVD.

 Conclusions—The relation between bereavement and mortality was different in men and 

women and varied by CVD status. Bereavement decreased mortality in women with CVD and 

increased mortality in men without CVD.
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It is well documented that late-life spousal bereavement is associated with excess risk of 

mortality. (1,2) Excess mortality in widowed populations is highest in the early months after 

bereavement and decreases over time. (3,4) Even though the mortality of bereavement has 

been described in several populations, the role of modifying factors after bereavement such 

as incident cardiovascular disease (CVD) and depressive symptoms are not well understood. 

(3) Bereavement increases the risk for cardiovascular events (5) and depressive symptoms 

(6). Each of these factors—bereavement, (1–4) CVD, (7) and depression (7) – have been 

independently linked to mortality, but they have not been examined together in a single 

study. It is not known whether CVD and depression modify the association between 

bereavement and mortality. The goals of this study are to determine whether or not CVD and 

depression modify the association of bereavement with 3-year mortality in older men and 

women. We also want to determine whether depression after spousal death attenuates the 

association between bereavement and mortality.

Traditional perspectives of bereavement (cumulative stress hypotheses) suggest that spousal 

death is a significant source of psychological stress. Individuals must cope with the loss of 

their spouse and at the same time cope with the stressors associated with the new role of 

being a widow/widower. (8) Those who are overwhelmed by grief may discontinue daily 

tasks that are essential for the maintenance of their health, which increases the risk for early 

death. Both CVD and depression also increase the risk for early death in older adults. (7) 

The cumulative stress perspective would argue that the combined effects of spousal death, 

CVD, and/or depression deplete older adults’ coping resources making them even more 

vulnerable to early death. We would expect that older adults with CVD and older adults with 

high levels of depression are particularly vulnerable to the increased mortality risk after 

bereavement.

A more recent opposing perspective (stress reduction hypotheses) suggests that spousal 

death is associated with stress reduction and relief when it occurs in the context of long term 

chronic illness with high levels of patient suffering prior to death. (9–11) The process of 

dying likely entails intense spousal caregiving demands along with exposure to the suffering 

of a loved one. (10,12) According to this view, spousal death results in the removal of these 

stressors, which may contribute to survival. Based on this perspective, women may benefit 

more from the death of their spouse than men because they are more sensitive to the 

suffering of their spouse and are more likely to be involved in providing care for their 

spouse. (12)

Existing research on bereavement, CVD, and mortality has a number of limitations. First, 

most studies follow participants for an average of 11 years even though the increased risk of 

death has been most consistently observed in the first few years after bereavement. (1) 

Second, studies have relied on self-report methods to determine physical health status, (13–

17) and several of these studies limit their analyses to baseline prevalent disease assessed 
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before becoming bereaved. (13–15) Third, among the bereavement studies that examine 

physical health status as a predictor of mortality, none include depressive symptoms as a 

covariate in testing predictive models. (1, 13–17) The present study addresses these 

limitations by testing the association of spousal loss to 3-year mortality and whether or not 

the association differs by sex, CVD status or in the presence of post-bereavement depressive 

symptoms.

Our study had two objectives. First, we examined the relation between spousal loss and 3-

year all-cause mortality. We hypothesized that bereaved elders would be at increased risk of 

mortality compared to age- and sex-matched married controls. Because the effects of 

spousal chronic illness and suffering are typically greater on women than men, we 

hypothesized that spousal loss would interact with participant sex such that the impact of 

bereavement on mortality would be less negative for women than for men (10). We also 

hypothesized that spousal loss would interact with prevalent CVD status prior to death to 

affect mortality.

Second, we expanded on previous research by examining post-bereavement variables in our 

model including incident CVD and depression. We hypothesized that bereavement would 

interact with CVD to affect mortality. We also hypothesized bereavement would interact 

with post-bereavement depressive symptoms to affect mortality. We expected that bereaved 

elders with a greater frequency of depressive symptoms post-bereavement would be at 

increased risk for mortality compared to bereaved elders with less frequency of depressive 

symptoms. Finally, we also examined whether depression after spousal loss is the process or 

mechanism linking bereavement to mortality. We expected that depression would attenuate 

the relation between bereavement and mortality.

 Participants and Methods

 Study Population

The Cardiovascular Health Study is a prospective, observational study designed to determine 

the risk factors for and consequences of cardiovascular disease in older adults. Participants 

aged 65 and older were recruited from random samples of Medicare eligibility lists in four 

communities: Sacramento County, California; Washington County, Maryland; Forsyth 

County, North Carolina; and Pittsburgh, Pennsylvania, and from age-eligible participants in 

the same household. Potential participants were excluded if they were institutionalized, 

wheelchair bound in the home, or under active treatment for cancer. A total of 5,201 men 

and women aged 65 or older were enrolled in 1989 – 1990 (n= 5,201) and a supplemental 

cohort of 687 African Americans was enrolled in 1992 – 1993. Participants underwent 

annual clinical examinations and completed an extensive array of demographic and health 

assessments. Additional information regarding the design and sampling procedures have 

been published previously. (18) The CHS sample included 1,332 married couples. Of these, 

593 experienced the death of a spouse between 1989 and 1999. This constituted our 

bereaved sample. Each bereaved spouse was randomly matched one-to-one to a non-

bereaved married participant on sex, CHS cohort (1989/90 or 1992/93), survival to and age 

(within 1 year) at the time of bereavement.
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 Bereavement

Deaths were confirmed through CHS reviews of obituaries, medical records, death 

certificates, National Death Index searches, searches of Medicare claims data, and proxy 

interviews. The CHS has complete follow-up on mortality. All deaths were adjudicated by a 

group of physicians who reviewed all documentation about the circumstances of death to 

determine underlying cause of death. The CHS classification categories for underlying cause 

of death have been previously reported. (22) We focused on surviving spouses’ mortality in 

the first 3 years after the date of spousal death. The married controls’ follow-up waves were 

matched to the bereaved sample. Baseline for this study was defined as the date of spousal 

death for the matched pair.

 Predictors of Mortality

Sociodemographic information included age at the time of spousal death (and the 

corresponding time for controls), sex, and race, coded as Black or non-Black due to the 

small number identifying as other racial groups.

Cardiovascular disease (CVD) was evaluated at CHS entry by clinical and laboratory 

examination. Incident events were ascertained via surveillance calls every six months, 

annual clinic visits, medical records, and/or participant-initiated phone calls. Both 

cardiovascular and cerebrovascular endpoints were adjudicated by the CHS events 

committee. (19) CVD was measured as: [1] Clinical disease including angina pectoris, 

myocardial infarction, bypass, congestive heart failure, intermittent claudication, stroke, and 

transient ischemic attack; and [2] Subclinical disease indicators including the Rose 

questionnaires for claudication and angina1, ratio of ankle to arm blood pressure, major 

ECG abnormality, and carotid stenosis at the closest interview visit prior to spousal death. 

The methods used to determine clinical and subclinical and diseases in the CHS have been 

previously published. (20,21) CVD was examined in two ways. First, prevalent CVD status 

prior to spousal death was analyzed as a fixed variable. It was defined as baseline clinical 

disease and any incident events that occurred prior to death of spouse. Second, we examined 

CVD as a time-dependent covariate by updating CVD status to include incident non-fatal 

CVD events occurring after spousal death.

Depressive symptoms were assessed using the 10-item version of the Center for 

Epidemiological Studies Depression Scale (CES-D 10). The scale ranges from 0–30, with 

higher scores indicating a greater frequency of depressive symptoms. CES-D scores ≥ 8 are 

associated with an increased risk of developing major depression. (22) Because we were 

interested in the depression after bereavement we used the CES-D collected during the 

closest interview visit following the date of spousal death. The mean time between the 

widowhood date for the matched pair and the date of the next visit was 192 days. 1,080 

participants had a visit following the widowhood date, and 910 completed the CES-D 

questionnaire.

1Rose G, McCartney P, Reid DD. Self-administration of a questionnaire on chest pain and intermittent claudication. Br J Prev Soc 
Med. 1977 Mar;31(1):42–48.
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 Analytical Methods

To compare baseline characteristics of participants who became bereaved versus those who 

did not, we used the Wilcoxon rank-sum test for continuous variables and the Pearson χ2 test 

for categorical variables. To examine the relationship between bereavement and 3-year all-

cause mortality, we performed survival analyses using Cox regression models, censoring 

follow-up time at 3 years for participants still alive at that time. The interaction of 

bereavement with sex was tested and found significant, leading to the decision to stratify 

analyses by sex. Models were built sequentially, beginning with an unadjusted model, then 

adjusting for age and race, and then for clinical and subclinical CVD, and finally for post-

bereavement depressive symptoms and time-dependent CVD status. Interactions of 

bereavement status with CVD and depressive symptoms were assessed.

It is important to note that depressive symptoms post bereavement was missing for 276 

individuals (23%). Missingness is informative, as participants who died shortly after the 

bereavement date would not have had the opportunity to attend a clinic visit and complete 

the depression scale. To preserve the full data set, we categorized the depression scale into 3 

groups based on having a depression score <8 (unlikely to be depressed) ≥8 (at risk for 

depression), or missing. The coefficient of the missing indicator is not interpretable, but it 

kept the full data set intact. In sensitivity analyses, we compared the results of this approach 

with one using the observed data only and modeling the score linearly, and with each of two 

models where the missing depression scores were coded either 0 or 1 in order to put bounds 

on the estimated hazard ratios. In no case was there a significant interaction of widowhood 

with depressive symptoms, and the upper and lower bounds for the coefficient of 

widowhood from the sensitivity analyses were within the estimated confidence interval for 

the method chosen. Results of the complete case analyses were also consistent with the 

method chosen. For all analyses, p values smaller than 0.05 were considered to be 

statistically significant. All analyses were performed using SPSS, version 20.0 and STATA, 

version 12.

 Results

Table 1 reports descriptive statistics for all model variables. At the time of spousal death, 

bereaved and married control participants were approximately 78 years of age (SD=5.6 

years). Approximately 73% of the total sample was female. Most of the sample (94%) was 

White. There were no baseline differences in the matching variables or in prevalent and 

subclinical CVD between the bereaved and married control samples. After 3 years of follow-

up, 199 (16.8%) deaths occurred evenly divided between the bereaved and non-bereaved 

participants. Among the 99 bereaved elders who died, 63 participants died from non-CVD 

(e.g., dementia, cancer, infection, and accidents), 34 participants died from coronary heart 

diseases (CHD), and 2 participants died from other CVD. Among the 100 married controls 

who died, 51 participants died from non-cardiovascular diseases, 44 participants died from 

CHD, and 5 participants died from other CVD. The distribution of deaths between the 

bereaved and married control samples was not significantly different, χ2 (4) = 4.86, p=.31.

In the full sample, there was no association of widowhood with mortality, HR= 0.98 (0.74, 

1.30). p=.91. There was a significant interaction of sex with widowhood, p=.001. 
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Unadjusted, the HR of widowhood for women was 0.67 (0.46, 0.96), p=.032 and for men 

was 1.77 (1.14, 2.75), p=.011 (Figure 1 and Table 2.)

 Pre-bereavement predictors of mortality

In the full sample, in addition to a significant interaction with sex, there was also a 

significant interaction of widowhood with prevalent CVD (p=.010). When stratified, the 

interaction did not reach statistical significance in men until adjustment model 4, when CVD 

status was updated. Table 3 shows the number of deaths by marital status, sex, and prevalent 

CVD. Bereaved men without CVD were more likely to die than married men without CVD 

(26.6% vs. 14.3%), but bereavement status did not significantly affect 3-year mortality in 

men with CVD. In women without CVD, there was no difference in mortality by 

bereavement status, but in women with CVD, those who became bereaved were less likely to 

die within 3 years than those who remained married (17.4% vs. 34.5%).

Table 3 shows the hazard ratios for bereavement for men and women with several levels of 

adjustment. Unadjusted, the HR of bereavement for women was 0.67 (0.46, 0.96), p<.05 and 

in the opposite direction for men, 1.77 (1.14, 2.75), p<.05 (model 1). Adjusting for age at the 

time of bereavement and race, the HRs of bereavement for women and men remained 

significant, p<.05 (model 2). In a model adjusted for subclinical CVD and an interaction 

between bereavement and prevalent CVD, bereavement decreased the risk of 3-year 

mortality in women with CVD by more than half, but did not significantly alter the risk of 

mortality in women who did not have CVD. Bereavement increased the risk of 3-year 

mortality in men (model 3). Each year of age increased the risk of death by 14% (data not 

shown). Participant race and subclinical CVD were not significant predictors of mortality.

 Post-bereavement predictors of mortality

Associations of bereavement with 3-year mortality were consistent with additional 

adjustment for time-dependent non-fatal CVD and depressive symptoms post bereavement 

(model 4). There was a significant interaction of bereavement with updated CVD status in 

both men and women. Participants with a CES-D score >=8 were more likely to die within 3 

years than participants with a score <8 (HR (95% CI) =1.74 (1.13, 2.68)), but there was no 

significant interaction between depressive symptoms and bereavement (data not shown). 

Adding depressive symptoms attenuated the association of bereavement with mortality in 

men without CVD and results were not attenuated with the addition of depression for 

women with CVD.

 Post-hoc Analyses

The finding that bereavement reduced the risk of mortality for women with CVD raised 

questions about the health status of their spouses prior to death. This would provide some 

information on whether bereaved women were more likely to be caregivers than bereaved 

men. Bereaved women’s spouses had significantly more prevalent CVD than bereaved 

men’s spouses at the wave prior to death (62% vs. 51%; p=.025). We also looked at the 

deceased spouses’ cause of death. Bereaved women’s spouses died from more 

Atherosclerotic CVD than bereaved men’s spouses (30% vs. 22%; p=.031).
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 Discussion

Adjusting for sociodemographic variables and subclinical disease prior to spousal death, 

these data show that the relation between bereavement and 3-year mortality varies by 

participant sex. Bereavement decreased the risk of mortality in women and increased the risk 

of mortality in men. Within sex, the association of bereavement with mortality differed 

according to CVD status. We found that bereavement decreases mortality risk in women 

with CVD prior to and shortly after their husband’s death. Bereavement did not affect 

mortality for men with CVD. However, bereaved men without CVD had significantly higher 

mortality rates than married men without CVD. Finally, high levels of depressive symptoms 

were significantly associated with mortality. High levels of depressive symptoms attenuated 

the association between bereavement and mortality in men.

These findings pose two important questions: Given the existing literature suggesting 

bereavement increases mortality risk, [1] why did we find this association only for bereaved 

men without CVD, and [2] why was bereavement protective for women with CVD? The 

increased mortality among bereaved compared to non-bereaved men without CVD is 

consistent with a small number of studies that have found that good physical health does not 

protect individuals from mortality after bereavement. (16, 17, 25). These studies hypothesize 

that good physical health is not protective in the context of spousal loss because most of the 

excess mortality after bereavement is due to unexpected cardiac and respiratory events. (15, 

24, 28). It is important to note that the lack of an association between bereavement and 

mortality in men with CVD may be partially attributable to the fact that most CVD in men is 

fatal. (29) The effect of CVD on mortality in men may be so strong that experiencing 

spousal loss does not increase risk of death. Men in good physical health may also 

experience the greatest relative impact of bereavement on mortality. Indeed, we found that 

depression attenuated the association between bereavement and mortality in men without 

CVD. High levels of depressive symptoms after spousal death may be the process or 

mechanism linking bereavement to early mortality in men in good physical health. This is an 

important finding that should be explored in future studies.

Bereaved women with CVD might benefit more in terms of reduced mortality rates when 

compared to married women with CVD because the death of their spouse eliminates a major 

life stressor for them (stress reduction perspective). Women are more likely than men to 

provide care to their physically declining spouse and are more negatively affected by the 

suffering of a dying spouse. (10, 12) Thus, spousal death would eliminate the stress of 

caregiving and exposure to suffering, allowing bereaved women with CVD to focus on 

managing their own chronic and incident disease, which in turn would promote their 

survival. (10, 12) Bereaved women with existing or incident CVD may also be more vigilant 

and protective of their health than married women with chronic disease. The death of one’s 

husband may heighten perceptions of vulnerability among women with chronic disease and 

possibly foster better self-care. Research is needed to determine whether the removal of 

caregiver stress or perceptions of vulnerability are the mechanisms linking bereavement to 

survival in women with CVD.
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Contrary to our hypothesis, we did not find a significant interaction between depressive 

symptoms and bereavement. There were also no differences in the association of depressive 

symptoms with CVD status. There are several possible explanations for why we did not find 

a significant interaction between depressive symptoms and bereavement. First, the mental 

health effects of bereavement include a combination of symptoms that include depression, 

post-traumatic stress, and/or grief. (1, 30) Including only one mental health outcome in our 

bereavement model may not have provided a comprehensive view of psychological 

adjustment following spousal death. Second, to the extent that the depression-mortality link 

may be driven by cardiovascular, metabolic, inflammatory, and behavioral pathways, our 

length of follow-up (3 years) may have been too short to observe a significant depressive 

effect. (31) One study that found a significant association between depression and mortality 

after bereavement included a 7 year follow-up. (32)

The present study had several limitations. First, we did not have available data on subclinical 

disease at every interview visit prior to spousal death. In order to preserve our sample size, 

we examined subclinical disease status at the closest interview visit prior to spousal death 

(1989/1999, 1992/1993 or 1998/1999). Second, we did not have information on clinical 

diagnoses of major depressive disorder. It is possible that the association of bereavement 

with mortality would be mitigated among those who successfully completed depression 

treatment in the early months after bereavement. Third, we do not have information about 

the length of the marriage and do not know if this was their first (or second) marriage or if 

they were previously bereaved. Finally, we did not have available data on social support 

(emotional, tangible) and behavioral (nutrition, physical activity, sleep) changes at every 

interview visit prior to and after spousal death. Future studies should focus on these 

mechanisms underlying the association between bereavement and mortality.

In conclusion, our findings suggest that the relation between bereavement and mortality 

differs in men and women and varies by cardiovascular disease status. Bereavement 

decreased mortality in women with CVD and increased mortality in men without CVD. 

Depressive symptoms post-bereavement may be the mechanism linking bereavement to 

mortality in physically healthy men. These findings support the notion that bereavement is a 

time-dependent dynamic process. It is possible that women with CVD exhibited stress 

reduction effects and men without CVD showed cumulative stress effects. However, there is 

a need for further research on older women with CVD to understand how they are 

differentially affected by bereavement compared to older women without CVD. Additional 

research is also needed to understand why physically healthy men are at the greatest risk of 

mortality after bereavement. Given these complex interactions, we encourage replication of 

our tested model with a focus on possible mechanisms underlying the bereavement by CVD 

difference in men in women. Finally, these findings highlight the need for health care 

professionals to monitor the physical health of bereaved individuals and to offer universal 

support after spousal death to improve longevity.
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Figure 1. 
Kaplan-Meier curves for 3-year mortality for bereaved and married men and women
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Table 1

Participant Characteristics and Descriptions of Variables at the Time of Spousal Death

Characteristics
Married Sample (n=593) Bereaved Sample (n=593) p Value, 

married vs. 
bereaved

Age, mean (SD), years 77.75 (5.67) 77.77 (5.69) 0.96

 Range (median), years 66–95 (77.0) 66–95 (77.0)

Sex >.99

 Women 430 (72.5) 430 (72.5)

 Men 163 (27.5) 163 (27.5)

Race

 White 555 (93.6) 559 (94.3) 0.25

 Black 36 (6.1) 31 (5.2)

 Asian/Pacific Islander 0 (0) 2 (0.3)

 American Indian 2 (0.3) 0 (0)

 Other 0 (0) 1 (0.2)

Prevalent disease, overall 184 (31.0) 193 (32.5) 0.31

 Angina pectoris 119 (20.1) 130 (21.9) 0.48

 Myocardial infarction 61 (10.3) 68 (11.5) 0.58

 Bypass 32 (5.4) 37 (6.2) 0.31

 Congestive heart failure 49 (8.3) 55 (9.3) 0.61

 Intermittent claudication 13 (2.2) 14 (2.4) >.99

 Stroke 42 (7.1) 49 (8.3) 0.51

 Transcient ischemic attack 21 (3.5) 33 (5.6) 0.06

Subclinical disease, overall 208 (35.1) 210 (35.4) 0.48

 Rose questionnaire for claudication 5 (0.8) 10 (1.7) 0.29

 Rose questionnaire for angina 15 (2.5) 15 (2.5) >.99

 Ratio of ankle to arm blood pressure 63 (10.6) 57 (9.6) 0.63

  Right and left ankle to arm blood pressure indicating 
atherosclerotic obstruciton to blood flow in the legs; measured 
in clinic, ≤ 0.90

 Major ECG abnormality 157 (26.5) 175 (29.5) 0.27

  Measured during baseline ECG, any of the following: 
ventricular conduction defects, major Q/Qs wave abnormalities, 
left ventricular hypertriphy, isolated major ST-T-wave 
abnormalities, atrial fibrillation, or first-degree antriocentricular 
block

 Carotid stenosis 244 (41.1) 239 (40.3) 0.81

  Measured during baseline carotid ultrasound for left or 
right: carotid stress > 25th percentile

No prevalent or subclinical disease 201 (33.9) 190 (32.0) 0.27

Notes. All data are presented as number (percentage) unless otherwise indicated.

EEG= electrocardiogram.
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Table 2

Hazard Ratios for Bereavement for Older Men and Women

Model
Men
N=326

Women
N=860

HR (95% CI) p -value HR (95% CI) p -value

1 1.77 (1.14, 2.75) 0.011 0.67 (0.46, 0.96) 0.032

2 1.76 (1.13, 2.73) 0.012 0.63 (0.43, 0.91) 0.015

3 1.63 (1.04, 2.55) 0.032 0.98 (0.58, 1.66) if no CVD 0.938

0.40 (0.23, 0.68) with CVD 0.001

4 2.89 (1.22, 6.85) if no CVD 0.030 0.96 (0.50, 1.83) if no CVD 0.890

0.95 (0.56, 1.61) with CVD 0.847 0.37 (0.23, 0.60) with CVD <.001

Notes. 1 Unadjusted
2 Adjusted for age and race
3 Adjusted for subclinical CVD and prevalent CVD with an interaction of widowhood with prevalent CVD; p-value for interaction term =.21 in 
men and .019 in women.
4 Includes post bereavement depression and an interaction with time-dependent CVD; p-value for interaction term=.033 in men and .022 in women
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Table 3

Number (%) of Participants who died within 3 Years by Marital Status, Sex, and Prevalent CVD at the Time of 

Bereavement.

Men Women

No CVD with CVD No CVD with CVD

Married

Total N 98 65 311 119

# (%) died 14 (14.3) 18 (27.7) 27 (8.7) 41 (34.5)

Bereaved

Total N 79 84 321 109

# (%) died 21 (26.6) 31 (36.9) 28 (8.7) 19 (17.4)

p value* 0.041 0.24 0.99 0.004

Notes. Total number of participants is 1186. Total # deaths = 199 (16.8% [women = 115; men = 84]).

*
Chi-square test for bereavement within groups defined by sex and prevalent CVD.
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