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Abstract
Objectives: Sibling loss is understudied in the bereavement and health literature. The present study considers whether ex-
periencing the death of siblings in mid-to-late life is associated with subsequent dementia risk and how differential exposure 
to sibling losses by race/ethnicity may contribute to racial/ethnic disparities in dementia risk.
Methods: We use discrete-time hazard regression models, a formal mediation test, and a counterfactual simulation to re-
veal how sibling loss in mid-to-late life affects dementia incidence and whether unequal exposures by race/ethnicity mediate 
the racial/ethnic disparities in dementia. We analyze data from the Health and Retirement Study (2000–2016). The sample 
includes 13,589 respondents (10,670 non-Hispanic White, 1,761 non-Hispanic Black, and 1,158 Hispanic adults) aged 
65 years and older in 2000 who show no evidence of dementia at baseline.
Results: Discrete-time hazard regression results show that sibling loss in mid-to-late life is associated with up to 54% 
higher risk for dementia. Sibling loss contributes to Black–White disparities in dementia risk. In addition, a simulation 
analysis shows that dementia rates would be 14% lower for Black adults if they experienced the lower rates of sibling loss 
experienced by White adults. This pattern was not observed among Hispanic adults.
Discussion: The death of a sibling in mid-to-late life is a stressor that is associated with increased dementia risk. Black 
adults are disadvantaged in that they are more likely than Whites to experience the death of siblings, and such losses con-
tribute to the already substantial racial/ethnic disadvantage in dementia.
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Dementia is a pernicious age-related disease, with adverse 
effects and burdens on individuals, families, and health 
care systems (James & Bennett, 2019). As people age, they 
also experience more frequent losses through the deaths 
of loved ones, and these deaths influence the health of 
individuals, including their dementia risk (Norton et  al., 
2016). Research on the link between bereavement and de-
mentia risk has focused primarily on the loss of a spouse 
or child (Liu et al., 2020; Umberson et al., 2020; Zhang 
et al., 2021). However, the loss of siblings, particularly at 

older ages, merits greater attention. Given the importance 
of close relationships for cognitive health (Ertel et  al., 
2008; Livingston et  al., 2020), and the lifelong relation-
ships of siblings, often growing in interdependence at older 
ages (Stocker et al., 2020), it is important to understand 
whether the death of siblings in mid-to-late life affects 
the risk of dementia in later life. Our examination of sib-
ling deaths is guided by a stress and life course perspec-
tive (Elder et al., 2003; Pearlin & Bierman, 2013), which 
suggests a process through which psychological impacts 
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of grief and the loss of social support potentially increase 
dementia risk.

Moreover, this study examines how differential expo-
sure to sibling death in mid-to-late life may contribute to 
racial/ethnic differences in dementia risk. The loss of close 
relationships, particularly through death, is unequally dis-
tributed in the population (Umberson et al., 2017). Black 
families are more likely to experience sibling deaths across 
the life course compared to White adults (Patterson et al., 
2020). In addition, with few exceptions (Aneshensel, 
2009), most studies of racial/ethnic differences in stress ex-
posure compare the distribution of stressors among Black 
compared to White respondents and have not included 
Hispanic respondents. However, inclusion of Hispanic indi-
viduals when assessing racial/ethnic differences in the link 
between sibling deaths and dementia is essential because 
Hispanic populations now constitute the largest minority 
group in the United States, and they are disproportion-
ately poor and experience high levels of stress (Williams 
& Sternthal, 2010) and dementia risk (Garcia et al., 2019).

In this spirit, we use nationally representative, longitu-
dinal data from the Health and Retirement Study (HRS) 
to explore whether sibling deaths that occur in mid-to-late 
life affect subsequent dementia risk and how differential 
exposure to sibling death in mid-to-late life may contribute 
to racial/ethnic differences in dementia among White, 
Hispanic, and Black adults. Determining the relationship 
between sibling death in mid-to-late life and dementia and 
the impact of sibling deaths in the context of race and eth-
nicity is an important enterprise. First, sibling death is an 
understudied source of potential disadvantage in cognitive 
health. Failure to consider the impact of sibling loss in mid-
to-late life may underestimate the consequences of family 
member deaths on cognitive health as an important stressor 
in older populations (Thoits, 2010). Second, research of 
this kind informs understanding of racial/ethnic disparities 
in health by elucidating how risk of family member deaths 
filters into the cognitive aging process in ways that may 
increase dementia risk.

Background

Sibling Deaths and Dementia

Sibling relationships involve a deep enduring closeness over 
the life course for most siblings (Cicirelli, 2009). Even sib-
lings who have experienced a great deal of rivalry early in life 
tend to become interdependent after midlife (Stocker et al., 
2020). Because siblings are typically of the same generation 
(Volkom, 2006), sibling relationships have the longest du-
ration of any human relationship throughout life. Siblings 
share a common genetic and social heritage, a common 
cultural milieu and a sense of identity, and common early 
experiences within the family (Goetting, 1986). Siblings are 
permanent but flexible members of a mutual social sup-
port system during a life course (Furstenberg, 2020). For 

example, stressful life events (e.g., divorce or death of a 
parent) may cause siblings to cling rather tightly to the 
constancy and permanency a brother or sister can provide 
(White, 2001).

The integration of the stress process model with a life 
course perspective can provide important insights into how 
the death of siblings––the loss of a lifelong relationship and 
potential source of social support––affects cognitive health. 
Stress process frameworks have positioned exposures to 
stress as a key predictor of health disparities (Aneshensel, 
2009; Pearlin & Bierman, 2013). Exposure to stressful life 
events, such as sibling loss in mid-to-later life, may under-
mine psychosocial resources and activate behavioral and 
psychosocial pathways that increase dementia risk (Bolton 
et  al., 2016; Cicirelli, 2009; Eilegård et  al., 2013; Sutin 
et al., 2020).

The death of a sibling in mid-to-later life is a unique 
stressor. Prior research on sibling bereavement from early 
childhood to old age has documented prolonged and in-
tense grief reactions, often lasting for decades, in response 
to sibling loss (see Cicirelli, 2009 for a review). The death 
of a sibling yields a sense of existential incompleteness and 
may shift how one views life from a sense of time-since-
birth to time-left-to-live (Perkins & Harris, 1990). Sibling 
loss may be a vivid reminder of personal mortality and 
sibling deaths may be emotionally unsettling as they make 
one realize the limitations and fragility of one’s existence 
(Perkins & Harris, 1990). Sibling loss is also unique in its 
potential to reoccur if one has multiple siblings, which may 
take a cumulative toll on dementia risk after midlife. Given 
that stressful experiences across the life course may leave 
a “trace of vulnerability” to the development of dementia 
(Livingston et al., 2020; Sotiropoulos et al., 2011), sibling 
loss may increase dementia risk.

The resulting biological dysregulation––the activated 
hypothalamic–pituitary–adrenal axis and sympathetic 
nervous system (Danese & McEwen, 2012)––due to death 
of siblings may increase dementia risk because the cor-
tisol awakening response is associated with a diagnostic 
shift to mild cognitive impairment in later life (Peavy et al., 
2012). Deleterious coping responses, such as smoking, in-
creased alcohol consumption, and poor diet and exercise 
habits, which sometimes follow bereavement, also increase 
dementia risk (Lee et  al., 2010). Studies of sibling be-
reavement have documented that bereaved siblings are at 
increased risk of low self-esteem, higher rates of mental 
disorders, and difficulties falling asleep as compared with 
nonbereaved counterparts (Bolton et  al., 2016; Eilegård 
et al., 2013).

The loss of social support and an increased likelihood 
of social isolation may also link sibling loss to cognitive 
health. Sibling loss may mean the loss of an important social 
contact and an exchange and support system (Furstenberg, 
2020) because most adult siblings stay in each other’s lives 
and become more interdependent in later life (Stocker et al., 
2020; White, 2001). For example, scholars have found that 
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siblings in adulthood appear to maintain contact with one 
another between once a week and several times a week on 
average (Stocker et al., 2020). Given that greater contact 
with a range of social ties (including once a week or more 
contact with children) was associated with slower memory 
decline over 6 years (Ertel et al., 2008), the loss of siblings 
in mid-to-late life could reduce social connection and be a 
risk factor triggering dementia risk (Sutin et al., 2020).

Race/Ethnicity, Differential Exposure to Sibling 
Deaths, and Dementia

Exposure to sibling deaths is not randomly distributed 
throughout the population but rather some racial/ethnic 
groups have greater exposure than others. Racial dis-
parities in life expectancy in the United States may mean 
that Black Americans experience more sibling deaths than 
White Americans from mid to later life. In particular, cu-
mulative risk of sibling deaths among Black adults is 50% 
higher than White adults at age 60, and this disparity per-
sists by age 90 (Umberson et al., 2017). Also, studies indi-
cate that Hispanic adults are more likely than Whites to be 
more family-oriented and to have more siblings (Daw et al., 
2016; Landale et  al., 2006), which combined with lower 
average socioeconomic status (SES) among many Hispanic 
adults, may increase their risk of experiencing sibling deaths 
(Hummer & Hayward, 2015). On the other hand, despite 
their poorer average SES relative to White adults, mortality 
estimates are modestly favorable for Hispanic adults rel-
ative to White adults (Hummer & Hayward, 2015). This 
raises the possibility that Hispanic families are more sim-
ilar to White families in risk of experiencing sibling death; 
research remains inconclusive regarding whether Hispanic 
adults experience higher exposure to sibling deaths com-
pared to White adults.

In addition, Black and Hispanic adults in the United 
States are more likely to experience dementia than White 
adults (Garcia et  al., 2019). Central to a stress and life 
course perspective is recognition of the extent to which 
exposure to stressors is unequally distributed in the pop-
ulation, and it suggests a pathway linking race/ethnicity to 
dementia disparities (Aneshensel, 2009; Pearlin & Bierman, 
2013). Drawing on this framework, a large literature seeks 
to understand the social determinants of racial/ethnic cog-
nitive health disparities by considering the stark racial and 
ethnic disparities in a host of stressors in mid-to-late life––in 
ways that are linked to the United States’ racialized social 
system (Brown et al., 2020; Glymour & Manly, 2008). For 
example, research documents Black–White and Hispanic–
White disparities in exposure to stressful life events and 
chronic stressors that may contribute to cognitive impair-
ment, such as financial instability and insecurity, discrimina-
tion, and neighborhood segregation (Williams, 2018).

Given the potential importance of the unequal concen-
tration of sibling deaths among racial/ethnic minorities 
and racial/ethnic disparities in dementia risk, we apply 

the stress process model (Aneshensel, 2009; Pearlin & 
Bierman, 2013) to test sibling death exposure as a unique 
stressor affecting dementia and racial/ethnic disparities in 
dementia. Very little research has been conducted specifi-
cally on differential exposure to sibling deaths as a factor in 
racial/ethnic dementia disparities; however, prior research 
on the effects of various types of family member deaths 
on cognitive limitations provides us with important clues. 
Parents who lose a child prior to midlife have 50% greater 
odds of developing dementia compared with parents who 
do not lose a child, and this contributes to Black–White 
disparities in dementia because Black parents are twice as 
likely as White parents to have lost a child prior to midlife 
(Umberson et al., 2020). Widowhood is also significantly 
associated with a higher risk of dementia for both Black 
and White adults (Zhang et al., 2021), pointing to the im-
portance of considering sibling deaths as another type of 
family member death that may contribute to dementia and 
racial/ethnic disparities in dementia.

Aims of the Present Study

Although scholars have provided insights into the impact of 
family member deaths on cognitive health, three critical gaps 
in the literature remain. First, most studies neglect to consider 
the impact of sibling deaths that occur in mid-to-late life as 
a factor influencing dementia and as a potential stressor ex-
plaining racial/ethnic disparities in dementia. Second, prior 
studies do not formally test differential exposure to family 
member deaths as contributing to racial/ethnic disparities in 
dementia. Third, most studies exclude Hispanic populations 
in the discussion of racial/ethnic disparities in dementia. 
This study uses nationally representative, longitudinal data 
to assess the impact of sibling deaths in mid-to-late life on 
dementia and its contributions to racial/ethnic disparities in 
dementia risk by addressing the following hypotheses:

Hypothesis 1: The death of one or more siblings after 
midlife will increase subsequent risk of dementia com-
pared to those who have not experienced the death of 
a sibling.

Hypothesis 2a: Black and Hispanic adults will ex-
perience greater exposure to sibling deaths than White 
adults.

Hypothesis 2b: Black and Hispanic adults will have 
higher risk for dementia than White adults.

Hypothesis 2c: Unequal racial/ethnic differences in 
exposure to sibling deaths contribute to racial/ethnic 
disparities in dementia in late life.

Data and Method

Data

We rely on data from the HRS (2000–2016), an ongoing bi-
annual survey launched in 1992 (Sonnega et al., 2014). The 
HRS provides a unique opportunity to address our research 
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questions because of its large sample size, long-term fol-
low-up, oversampling of racial/ethnic minorities, and veri-
fied measures of cognitive health. The present study begins 
with the 2000 wave as it was the first to collect detailed 
data on dementia. Because the focus of this article is on sib-
ling loss, we exclude individuals who do not have siblings, 
consistent with prior research (Rostila et al., 2012, 2013). 
We also excluded respondents who had dementia at the 
baseline wave. About 10% of the interviews in our sample 
were conducted through proxies (spouses or children) 
for those who could not participate in the survey due to 
health issues (Langa et al., 2016). The final analytic sample 
contains 10,607 non-Hispanic White respondents, 1,761 
non-Hispanic Black respondents, and 1,158 Hispanic re-
spondents aged 65 and older in 2000 as well as respondents 
who became age-eligible from 2002 to 2016 (see Table 1 
for baseline descriptive statistics by race/ethnicity).

Measures

Dementia
We use the Langa–Weir classification of cognitive function 
among individuals aged 65 years and older, which has been 
used widely in dementia research with the HRS (Crimmins 
et al., 2011; Liu et al., 2020; Umberson et al., 2020). Scholars 
verified this dementia classification by using clinical diag-
noses and survey scores from an HRS subsample in the 
Aging, Demographics, and Memory Study (Crimmins et al., 
2011). This measurement contains proxy and self-reports to 
assess dementia because people who experience dementia 
may struggle with completing measures of cognitive status. 
First, we measure proxy-reported dementia based on a 
rating of respondent’s current memory from excellent to 
poor (0–4); assessments of limitations of five instrumental 
activities of daily living including using the phone, managing 
money, taking a medication, preparing hot meals, and shop-
ping for groceries (0–5); and the interviewer’s assessment of 
difficulty in completing the interview due to cognitive lim-
itation (0–2), which sum to 11. We code respondents with 
a proxy-dementia score of 6 or higher as having dementia 
(Crimmins et al., 2011). Second, we measure self-reported 
dementia status using a summary score of immediate word 
recall (0–10), delayed word recall (0–10), serial subtraction 
of 7s (0–5), and backward counting from 20 (0–2). The 
score ranges from 0 to 27. The Langa–Weir classification of 
cognitive function treats respondents who scored 6 or lower 
as having dementia.

Race/ethnicity
We examine non-Hispanic White (reference group), non-
Hispanic Black, and Hispanic respondents.

Sibling loss in mid-to-late life
We examine sibling deaths occurring when respondents 
were aged 50 and older. Respondents were asked how 
many living brothers and sisters they had at each wave 

(1992–2016). We construct a time-varying sibling loss var-
iable if the number of living siblings decreases in a sub-
sequent wave. We treat sibling losses categorically, with 
dichotomous variables for no loss (reference), one loss, and 
multiple losses, following previous research (Rostila et al., 
2012). Any nonmissing count (including zero) is carried 
backward to fill missing values at prior waves. All measures 
concerning death of a sibling were obtained prospectively, 
across HRS waves.

Sociodemographic controls
Other covariates measured at baseline include gender 
(1 = women, 0 = men), birthplace in the South (1 = South, 
0  =  otherwise), whether the respondent was born in the 
United States (1  =  born in United States, 0  =  born else-
where), education (less than high school [reference], high 
school, some college, and college and above). We also in-
clude a time-varying categorical indicator of marital status 
(married [reference], separated/divorced, widowed, never 
married) and a binary measure for other family member 
deaths. We code as 1 if respondents experienced the death 
of a mother, father, spouse, or child by the respondent’s 
baseline wave. We control for the total number of siblings 
at the baseline wave because racial/ethnic minorities are 
more likely than White adults to have more siblings (Daw 
et al., 2016; Landale et al., 2006). To adjust for shared fa-
milial confounding shared by siblings, we create an indi-
cator of childhood SES adversity in early life, which sums 
dichotomized measures of mother’s and father’s education 
(1 =  less than 8  years), and income (1 =  their childhood 
family was poor).

Biosocial factors
Consistent with prior research (Liu et  al., 2020; 
Umberson et  al., 2020), we control a constellation 
of factors that may be associated with bereavement 
and dementia. We measure household income, a 
time-varying variable, by the total household income 
from the year before each interview wave. We divide 
the values by the square root of household size and 
log-transformed it (Zhang et  al., 2016). We measure 
distress with an 8-item Center for Epidemiological 
Studies—Depression (CES-D) scale. Higher scores in-
dicate higher levels of psychological distress (ranging 
from 0 to 8). We code smoking into three categories: 
never smoked (reference), former smoker, and cur-
rent smoker. We code alcohol consumption into three 
categories: nondrinker, moderate drinker (reference; 
those who drank on average fewer than 7 alcoholic 
beverages per week during the past 3  months), and 
heavy drinker (8 beverages or more per week). We 
code exercise as a dummy variable comparing re-
spondents who participated in vigorous physical ac-
tivity or exercised three times a week or more over the 
past 12  months (reference) with those who did not. 
Because siblings share genetic risk for many health 
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outcomes, including dementia (Rostila et  al., 2012), 
we include body mass index (BMI; weight divided by 
the square of height), poor self-rated health (1 = ex-
cellent to 5 = poor), and the number of ever-diagnosed 
cardiometabolic conditions, including heart disease, 
stroke, diabetes, and hypertension.

Analytic Strategy

First, we report descriptive statistics to assess racial/ethnic 
disparities in the measures of dementia, exposures to sibling 
deaths, and other characteristics, using t tests (two-tailed) 
to formally estimate racial/ethnic differences. Then, we use 

Table 1. Weighted Baseline Descriptive Statistics by Race/Ethnicity, HRS 2000 (N = 13,589)

Total Non-Hispanic White Non-Hispanic Black Hispanic

N = 13,589  N = 10,670  N = 1,761  N = 1,158  

Mean/% SD Mean/% SD Mean/% SD Mean/% SD

Dementiaa 4.24  3.66  8.43  6.88  
Sibling loss
 No loss 47.27  50.85  25.91  28.94  
 One loss 29.90  29.49  33.70  30.32  
 Multiple losses 22.82  19.66  40.39  40.74  
Race/ethnicity
 White (reference) 84.84        
 Black 8.45        
 Hispanic 6.71        
Controls
 Female 56.37  55.95  59.06  58.28  
 Born in South 30.29  26.28  78.22  20.75  
 Childhood adversity 1.01 0.01 0.88 0.01 1.58 0.03 1.99 0.04
 Born in the United States 92.51  95.84  94.05  48.42  
 Education
  Less than high school 23.57  18.84  41.77  60.48  
  High school 35.65  37.54  29.22  19.80  
  Some college or more 40.78  43.62  29.01  19.72  
 Married at baseline 66.71  69.03  48.26  60.68  
 Experienced other family losses 76.06  75.05  80.81  82.90  
 Total numbers of siblings 3.28 0.02 2.97 0.02 4.71 0.09 5.41 0.14
 Age 69.73 0.06 69.94 0.07 68.63 0.14 68.47 0.18
Biosocial factors
 Logged household income 10.15 0.01 10.27 0.01 9.64 0.03 9.32 0.06
 CES-D score 1.36 0.02 1.28 0.02 1.67 0.06 1.95 0.09
 Behavioral health
  Alcohol consumption
  Nondrinker 68.15  66.32  81.45  74.61  
  Moderate drinker 22.85  24.12  13.19  18.87  
  Heavy drinker 9.00  9.56  5.36  6.52  
 Smoking
  Never smoked 41.05  40.73  39.89  46.46  
  Former smoker 46.42  46.83  44.69  43.44  
  Current smoker 12.54  12.44  15.42  10.10  
 Vigorous physical activity 36.14  37.83  27.66  25.52  
 Biological health
  BMI 27.58 0.06 27.34 0.06 29.40 0.19 28.31 0.19
  Poor self-rated health 2.77 0.01 2.69 0.01 3.12 0.03 3.25 0.04
  Cardiometabolic conditions 0.95 0.01 0.94 0.01 1.01 0.04 1.00 0.05

Notes: All means/proportions are statistically significant by race/ethnicity at p < .05 level except for the following variables: For Black respondents, the numbers 
of chronic diseases and the percentage of those who never smoked are not statistically significant from Whites. For Hispanic respondents, the percentage who are 
current smokers is the only variable not statistically significant from Whites. BMI = body mass index; CES-D = Center for Epidemiological Studies—Depression; 
HRS = Health and Retirement Study; SD = standard deviation.
aAll dementia cases in the baseline survey were excluded. The reported percentages of dementia were calculated based on person-period files (N = 67,759), reflect-
ing dementia onset across the course of the study.
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multinomial logistic regression analyses to test the associa-
tion between race/ethnicity and exposures to sibling deaths 
(no death, one death, multiple deaths). Next, we estimate 
discrete-time hazard models to compare dementia risk by 
sibling deaths and race/ethnicity. We create person-wave 
record files and use a logit model for the discrete-time event 
history analysis. A respondent contributes an observation 
for each wave up to the onset of dementia or censoring (i.e., 
loss to follow-up or death). The estimates reflect the effects 
of sibling losses on new onsets of dementia because the an-
alytic sample is restricted to those who had no dementia 
at baseline. We specify the discrete-time hazard model as:

log
h(tij)
h0(tij)

=
9∑
j=1

αjDij +Xi
′B1 + Zij

′B2

where h(tij) indicates the discrete-hazard of the onset of de-
mentia for person i at wave j; h0(tij) indicates the discrete-
hazard of baseline dementia status for person i at wave j; 
9∑
j=1

αjDij represents the vector of multiple intercepts for 

HRS 2000–2016, one per period; Xi
′ indicates the set of 

time-invariant covariates; and Zij
′ indicates the vector of 

time-varying covariates including sibling loss. B1 and B2 are 
corresponding coefficient vectors.

We estimate a series of models to understand the associ-
ation between sibling deaths, race/ethnicity, and dementia. 
Model 1 controls for basic sociodemographic covariates 
(e.g., age, gender, education) and it provides evidence for de-
mentia risk by exposures to sibling deaths. Model 2 shows 
the association between race/ethnicity and dementia risk, 
independent from sibling deaths with sociodemographic 
controls. Model 3 builds on Model 2 by including sibling 
deaths. In this way, we pay particular attention to whether 
inclusion of sibling deaths in Model 3 reduces racial/
ethnic disparities in dementia risk. To formally test medi-
ation, whether the sibling deaths measures help to explain 
the race/ethnicity gaps in dementia in discrete-time hazard 
models, we calculate the proportion explained by sibling 
deaths using the Karlson–Holm–Breen test (Breen et  al., 
2013). Model 4 adds time-varying biosocial factors (e.g., 
CES-D scale, smoking, and BMI) to Model 3.

Finally, we estimate the contribution of sibling loss dif-
ferences to racial/ethnic differences in dementia risk by 
simulating what the dementia risk of Black and Hispanic 
adults would have been had they experienced White adults’ 
distribution of sibling losses during the study. We assign 
White respondents’ sibling loss exposure to Black and 
Hispanic respondents to calculate the counterfactual rates 
of dementia risk using propensity score reweighting (see 
Supplementary Appendix A for detailed explanation).

Those whose dementia risk is most adversely affected 
by sibling death exposure are more likely to die and thus 
drop out of the sample, and this may be more likely for 
racial/ethnic minorities than Whites. We create inverse 
probability-of-censoring weights to account for attrition 

(Ding et al., 2019). All descriptive statistics and model es-
timates are weighted to adjust for survey design and right 
censoring due to attrition. We analyze all models using 
Stata 16.1.

Results
Table 1 shows descriptive statistics for all analyzed vari-
ables in the baseline 2000 HRS sample. The results show 
that among people aged 65 and older, White respondents 
had the lowest proportion of dementia during the study 
(3.7%), followed by Hispanic respondents (6.9%), and 
Black respondents (8.4%). Black and Hispanic respond-
ents are significantly more likely to develop dementia than 
Whites. White respondents are significantly less likely to 
experience sibling loss than others. Only 49% of White re-
spondents experienced sibling deaths, followed by Hispanic 
respondents (72%) and Black respondents (74%).

Results in Table 2 document that racial/ethnic minor-
ities are more likely than White adults to experience sibling 
deaths in late life. Compared to White adults, Black adults 
have 65% higher odds for experiencing one loss and 132% 
higher odds for multiple losses relative to nonbereavement 
(Model 1). Hispanic adults have 55% and 129% higher 
odds than White adults with respect to experiencing one 
sibling loss and multiple losses, respectively, relative to 
nonbereavement. However, in Model 2, after adjusting for 
sociodemographic variables, the results for Hispanic adults 
become nonsignificant.

In Table 3, Model 1 reveals that experiencing sibling loss 
is associated with heightened dementia risk for aging adults. 
Experiencing one sibling loss is associated with 46% higher 
odds (p < .001), and multiple loss is associated with 54% 
higher odds (p < .001) of dementia than those who did 
not experience any sibling loss, net of sociodemographic 
covariates. These results provide support for the hypothesis 
that sibling loss increases dementia risk for aging adults.

We next consider whether racial/ethnic differences in de-
mentia risk exist (Model 2). Black and Hispanic adults have 
58% (p < .001) and 51% (p < .001) higher odds of dementia 
risk, net of sociodemographic covariates, respectively, than 
White adults. Including the measures of sibling deaths in 
Model 3 reduces the Black–White disparity seen in Model 
2. After the inclusion of sibling deaths, Model 3 shows that 
Black and Hispanic adults are almost 1.55 times (p < .001), 
and 1.52 times (p < .001), respectively, more likely than 
White adults to develop dementia over the study period  
(p < .001). The formal mediation test (not shown) indicates 
that accounting for sibling deaths reduces the Black–White 
disparity in dementia risk by 5.5% (p < .001). The media-
tion test for Hispanic adults is not statistically significant, 
consistent with results from Table 2. Model 4 shows that 
the results from Model 3 are robust to the inclusion of bio-
social factors. In short, sibling loss and race/ethnicity have 
independent effects on dementia risk, and sibling loss con-
tributes to Black–White disparities in dementia risk.
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Next, we explore a counterfactual simulation analysis 
by standardizing the sibling loss distribution between ra-
cial/ethnic groups (Figure 1). We ask, what would the de-
mentia risk of Black and Hispanic adults look like if they 
experienced the same sibling loss exposure as White adults? 
Figure 1 adjusts for control variables, showing that if Black 
adults experienced the same amount of sibling loss as White 
adults, net of controls, their dementia incidence would 
be 14% lower. In contrast, dementia incidence among 
Hispanic adults did not substantially change if they experi-
enced the same amount of sibling loss as White adults, net 
of covariates.

Sensitivity Checks

We assessed the sensitivity of our results to several dif-
ferent specifications of key variables. The results were sub-
stantively unchanged across these various specifications, 
providing additional assurance in the robustness of the 
findings. First, we estimated cognitive impairment with no 
dementia rather than dementia risk. Second, we conducted 
the analyses using only proxy reports, which are reliable 
in the HRS (Crimmins et al., 2011). The overall pattern of 
results and basic conclusions were consistent across meas-
ures and methods (available upon request). In another set 
of additional analyses (not shown), we tested whether the 

association between sibling loss and dementia is sensitive to 
the timing of bereavement. The results did not differ by the 
timing of sibling loss.

Discussion
Although sibling relationships typically persist across 
a large span of the life course, lasting longer than most 
social relationships (Cicirelli, 2009), there is a dearth 
of research documenting the health implications of the 
death of a sibling in adulthood. The death of a sibling 
is often meaningful and stressful, challenging notions of 
one’s own mortality and disrupting a potentially impor-
tant source of social support, contact, and connection 
(Rostila et  al., 2012; Volkom, 2006). Moreover, little 
attention has been directed to how sibling deaths may 
affect racial/ethnic disparities in dementia. Racial/ethnic 
minorities, in particular Black adults, are more likely to 
be exposed to sibling deaths than White adults. The un-
equal exposure to sibling deaths by race and ethnicity 
potentially contributes to patterns of dementia risk. We 
analyzed longitudinal, nationally representative data to 
consider whether exposure to sibling deaths might in-
fluence dementia risk and whether unequal exposure to 
these traumatic events mediates the association between 
race/ethnicity and dementia.

Table 2. Estimated Odds Ratios of Sibling Deaths From Multinomial Logistic Models by Race/Ethnicity, HRS 2000–2016 
(N = 67,759)

Odds ratio

No loss vs one loss No loss vs multiple loss

Model 1 Model 2 Model 1 Model 2

Race/ethnicity (ref. White)
 Black 1.65*** (0.07) 1.37*** (0.05) 2.32*** (0.14) 1.45*** (0.11)
 Hispanic 1.55*** (0.08) 1.09 (0.06) 2.29*** (0.13) 0.96 (0.08)
Sociodemographic controls
 Female  1.07 (0.04)  0.87* (0.05)
 Born in the South  1.17*** (0.05)  1.30*** (0.10)
 Child SES adversity  1.16** (0.06)  1.26*** (0.08)
 Born in United States  0.96 (0.06)  0.97 (0.10)
 Education (ref. Less than HS)
  High school  0.81** (0.06)  0.62*** (0.07)
  Some college or more  0.74*** (0.03)  0.60*** (0.05)
 Marital status (ref. Married)
  Separated/divorced  1.02 (0.05)  0.93 (0.08)
  Widowed  0.93 (0.06)  0.98 (0.08)
  Never married  1.03 (0.07)  1.36*** (0.13)
 Experienced other family death at baseline  1.01 (0.11)  1.60** (0.27)
 Number of siblings  1.16*** (0.03)  1.47*** (0.04)
 Age  1.09*** (0.01)  1.18*** (0.01)
Constant 0.41*** (0.01) 0.00*** (0.00) 0.15*** (0.00) 0.00*** (0.00)
Akaike Information Criterion 132,946 116,836 132,946 116,836

Notes: Robust standard errors in parentheses. The coefficients are odds ratios. HRS = Health and Retirement Study; HS = high school; SES = socioeconomic status.
***p < .001. **p < .01. *p < .05.
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Our first major finding supports the hypothesis that 
people who lose one or more siblings have a higher risk 
of dementia compared to people who do not lose a sib-
ling. We found that the death of a sibling contributes to 
dementia risk, and losing more than one sibling adds to 
this risk. The stress and distress evoked by the death of 
a sibling may activate social and biological processes that 
undermine health (Danese & McEwen, 2012; Peavy et al., 
2012). Higher levels of stress are linked to lower cognitive 
scores and greater risk for various forms of dementia (Leng 
et  al., 2013). Moreover, the stress of sibling death may 

increase depressive symptoms (Greenberg et al., 2014) and 
prompt unhealthy behaviors as coping mechanisms, which 
also contribute to increased dementia risk (Cicirelli, 2009).

Our second major finding concerns tests for differential ex-
posure to sibling deaths by race/ethnicity. Although research 
documents that Black adults are exposed to more family 
member deaths (Umberson et al., 2017) and that exposure to 
these deaths can increase dementia risk (Umberson et al., 2020; 
Zhang et al., 2021), these two literatures have not been inte-
grated to test the role of differential exposures to sibling loss 
as contributing to racial/ethnic cognitive health disparities in 

Table 3. Estimated Odds Ratios of Dementia Onset From Discrete-Time Hazard Models, HRS 2000–2016

Dementia incidence

Model 1 Model 2 Model 3 Model 4

Sibling loss (ref. No loss)
 One loss 1.46*** (0.14)  1.44*** (0.14) 1.46*** (0.13)
 Multiple losses 1.54*** (0.19)  1.53*** (0.19) 1.57*** (0.17)
Race/ethnicity (ref. White)
 Black  1.58*** (0.13) 1.55*** (0.13) 1.70*** (0.15)
 Hispanic  1.51*** (0.15) 1.52*** (0.15) 1.49*** (0.17)
Sociodemographic controls
 Female 0.97 (0.06) 0.97 (0.06) 0.98 (0.06) 0.93 (0.06)
 Born in the South 1.82*** (0.13) 1.67*** (0.15) 1.63*** (0.14) 1.51*** (0.13)
 Child SES adversity 1.03 (0.04) 1.02 (0.04) 1.00 (0.04) 0.98 (0.03)
 Born in United States 0.67*** (0.07) 0.82 (0.09) 0.83 (0.09) 0.83 (0.10)
 Education (ref. Less than HS)     
  High school 0.52*** (0.04) 0.53*** (0.05) 0.54*** (0.05) 0.56*** (0.05)
  Some college or more 0.36*** (0.03) 0.37*** (0.03) 0.38*** (0.03) 0.43*** (0.04)
 Marital status (ref. Married)
  Separated/divorced 1.45* (0.21) 1.37* (0.21) 1.37* (0.21) 1.29 (0.22)
  Widowed 1.19* (0.08) 1.15 (0.09) 1.16* (0.08) 1.15* (0.08)
  Never married 1.27 (0.18) 1.20 (0.17) 1.19 (0.17) 1.18 (0.18)
 Experienced other family death at baseline 1.04 (0.09) 1.04 (0.10) 1.03 (0.09) 1.04 (0.09)
 Number of siblings 1.00 (0.02) 1.00 (0.02) 0.99 (0.02) 0.98 (0.01)
 Age 1.10*** (0.01) 1.11*** (0.01) 1.10*** (0.01) 1.09*** (0.01)
Biosocial factors
 Logged household income    1.09 (0.10)
 Psychological distress    1.03* (0.02)
 Alcohol consumption (ref. Moderate drinker)
  Nondrinker    1.71*** (0.15)
  Heavy drinker    0.99 (0.14)
 Smoking (ref. Current smoker)
  Nonsmoker    1.09 (0.08)
  Former smoker    1.02 (0.12)
 Vigorous physical activity    0.64*** (0.06)
 BMI    0.96*** (0.01)
 Poor self-rated health    1.40*** (0.05)
 Cardiometabolic conditions    1.15*** (0.03)
Constant 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00)
Person-years 67,759 67,759 67,759 67,759
Akaike Information Criterion 27,718 27,735 27,629 26,482

Notes: Robust standard errors in parentheses. The coefficients are odds ratios. BMI = body mass index; HRS = Health and Retirement Study; HS = high school; 
SES = socioeconomic status.
***p < .001. **p < .01. *p < .05.
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later life. Our results support the differential exposure hypoth-
esis related to Black–White dementia disparities, suggesting that 
greater exposure to sibling death among Black adults compared 
to White adults contributes to racial disparities in dementia risk. 
The findings indicate that older Black adults are much more 
likely to lose a sibling than are White adults and the death of 
a sibling contributes to Black–White disparities in developing 
dementia. These findings are consistent with findings from a 
study of dementia risk associated with having experienced a 
child’s death (Umberson et al., 2020). The findings from our 
counterfactual simulation analysis––applying the sibling death 
exposure rates of White adults to Black adults––revealed that 
Black adults’ risk for dementia would be 14% lower if they ex-
perienced the lower exposure rates to sibling death that White 
adults experience, net of covariates. Greater systemic racial dis-
crimination across the life course may contribute to unequal 
exposure to family member deaths and disparities in dementia 
risk for Black Americans (Umberson, 2017).

Although Hispanic adults also experience greater expo-
sure to sibling deaths than White adults, Hispanic adults do 
not experience the same risk as Black adults. To advance 
understanding of this finding, we estimated a multino-
mial logistic regression predicting sibling deaths in a step-
wise fashion (not shown). We find that the total number 
of siblings explains the association between the Hispanic 
category and sibling deaths. Results from the Karlson–
Holm–Breen analysis suggest that the mediating effect 
of the total number of siblings is statistically significant  
(p < .001). This implies that the higher exposure of sibling 
deaths among the Hispanic population is due to the rela-
tively large number of siblings on average. Future research 
should further navigate heterogeneity in the effects of be-
reavement among racial/ethnic minorities.

This study has several limitations. First, the measure 
of dementia is based on cognitive tests and proxy reports 
rather than clinical diagnosis. Due to data limitations, 
namely the lack of magnetic resonance imaging and clinical 
evaluations, we cannot determine the type of dementia for 

any group. Second, genetic selectivity may be a threat to 
causal inference. However, prior research has found that 
the association between sibling loss and health conditions 
was not confounded by an unobserved trait, such as ge-
netic similarities between siblings (Rostila et al., 2012), and 
our findings are robust to controls for several factors that 
might reflect shared genetic risk and increase dementia risk 
(e.g., shared childhood family environments and midlife 
health conditions). Third, HRS questions about sibling re-
lationships do not ask about relationship quality among 
siblings. Increased closeness of the bond to a sister (by both 
men and women) was related to lower levels of depression, 
whereas feelings of conflict or indifference in sibling rela-
tionships were related to increased depression (Cicirelli, 
2009). Future research should consider how quality of sib-
ling relationships influences the impact for sibling death on 
cognitive function. Finally, the HRS does not have reliable 
measures of sibling loss prior to midlife, such as deaths that 
occurred during childhood and young adulthood. The life 
course timing of loss may be especially important in that 
prior research shows stress has stronger and more lasting 
effects if it occurs during certain sensitive periods of devel-
opment (Glymour & Manly, 2008). Focusing only on sib-
ling deaths in mid-to-late life likely underestimates the total 
influences of sibling loss and racial/ethnic disparities in de-
mentia. However, sibling deaths are much more common 
in mid-to-late life than early life, and it may be particularly 
important due to older adults’ possible vulnerability to be-
reavement effects on health. Future research should further 
consider the timing of family deaths on cognitive health.

Conclusion
A growing body of evidence underscores the importance of 
sibling relationships for health and well-being throughout 
life (Rostila et al., 2012, 2013). The current study extends 
this literature by considering how the death of siblings in 
mid-to-late life may affect dementia risk and contribute to 
dementia disparities by race/ethnicity. Based on longitu-
dinal data drawn from a nationally representative sample 
of U.S. older adults, the results suggest that the death of a 
sibling increases dementia risk and contributes to disparities 
in dementia risk associated with race/ethnicity. Considering 
the substantial adverse impact of sibling loss for dementia 
risk found in this study, and the substantially greater ex-
posure to sibling deaths for Black adults, future research 
should recognize the importance of sibling relationships 
throughout life and begin to address the underlying mech-
anisms through which the loss of a sibling may accelerate 
biological and brain aging across diverse populations.

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

Figure 1. Counterfactual probabilities of dementia risk by race/ethnicity. 
Note: We calculated the propensity score from sociodemographic 
covariates used in Model 2 in Table 2 and applied an inverse probability 
treatment weighting (see Supplementary Appendix A for detail).
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