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Abstract

The death of a child is a stressful and traumatic life event that has been linked to increased 

mortality risk among parents. Tragically, black parents are significantly more likely than white 

parents to lose a child in the United States; however, prior research has not addressed this racial 

disadvantage in relation to parents’ mortality. In this study, we focus on the racial context of the 

United States to suggest that black parents already face higher mortality rates compared to white 

parents, and the unequal burden of child death adds to their mortality risk. Using discrete-time 

event history models, we consider whether the death of a child by midlife is associated with 

increased mortality risk for black parents and for white parents in mid-to later-life using 

longitudinal data from the Health and Retirement Study (HRS; 1996–2016). Descriptive results 

show that by midlife, black parents, especially black mothers, experience substantially higher child 

mortality compared with white parents. At the same time, we find that losing a child prior to 

midlife is associated with heightened mortality risk for aging black mothers and white mothers. 

Controlling for educational attainment explains the association between child death and parental 

mortality risk among white mothers, whereas heightened biopsychosocial and behavioral risk 

factors explain the association for black mothers. Overall, the death of a child is associated with 

increased mortality risk for black mothers and for white mothers, but the processes linking child 

death to parental mortality seem to differ for black and white parents. These findings have 

implications for policies and interventions that address increased mortality risk for parents 

following the death of a child.
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The death of a child is a devastating life event for parents. Parents expect their children to 

outlive them and, from this perspective, the loss of a child at any age is unexpected, 

premature, and a turning point in a parent’s life. Prior studies show the death of a child is 

associated with increased mortality risk for parents (see Hendrickson, 2009 for a review), 

perhaps due to cascading biological, psychological, social, and behavioral risk factors 

triggered by the loss. However, past studies primarily draw on white populations in Europe 

(e.g., Li et al., 2003; Rostila et al., 2012; Rostila et al., 2015; Werthmann et al., 2010) and 

the United States (e.g., Espinosa & Evans, 2013; Song et al., 2019). This approach neglects 

to consider systematic and structural racism in the United States and the consequences of 

child death for black Americans. A legacy of racial inequalities means that black Americans 

die at much higher rates than white Americans (Rogers, Hummer, Krueger, & Vinneau, 

2019; Kochanek, Murphy, Xu, & Arias, 2019), and as a result, black parents are 

substantially more likely than white parents to experience the death of a child during their 

lifetime (Umberson, Olson, Liu, Pudrovska, & Donnelly, 2017). However, prior work has 

not considered race differences in exposure to the death of a child and the processes linking 

child death to parental mortality risk.

In this study, we analyze longitudinal data from the Health and Retirement Study (HRS) to 

consider how the death of a child occurring by the time the parent reaches midlife is 

associated with parents’ mortality risk from mid- to later-life and in potentially different 

ways for black mothers and fathers compared to white mothers and fathers. Midlife is 

generally considered to be the period from age 40 to age 60 or 65, when later-life begins 

(Lachman, 2004). We work from a life course perspective to hypothesize that the death of a 

child has significant and lasting effects on parents’ mortality risk, largely due to 

accumulating risk associated with biopsychosocial factors that are triggered by the loss. We 

further hypothesize that there are racialized and gendered patterns of disadvantage in this 

linkage. Not only are black parents more likely than white parents to lose a child (Umberson 

et al., 2017), black Americans, on average, live shorter lives than white Americans (Rogers 

et al., 2019; Kochanek et al., 2019) and are characterized by very different socioeconomic, 

behavioral, and biopsychosocial characteristics compared to white Americans (Boen, 2016). 

Moreover, men and women tend to differ in their exposure to life course stressors, how they 

respond to stress, and their mental and physical health (Thoits, 2010). Because race and 

gender intersect in ways that shape experiences of power and oppression (Collins, 2009), we 

examine the association between the death of a child and parental mortality risk separately 

for black and white mothers and fathers.

By conceptualizing and examining the processes linking child death with parental mortality 

separately by race and gender, we provide new insights into how experiencing the death of a 

child contributes to mortality patterns for black parents and for white parents in the United 

States. We focus on the death of a child as a key life course event that may contribute to 

mortality. The present study thus builds on prior research by: 1) considering how patterns of 
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child death are related to parental mortality for black parents and for white parents, 2) 

examining whether the death of a child contributes to biopsychosocial and behavioral risk 

factors that increase mortality risk, with attention to how these associations unfold for black 

parents and for white parents, and 3) testing whether these risk factors attenuate the 

association between child death and parental mortality risk for black parents and for white 

parents.

BACKGROUND

The Extent of Child Death

The death of a child is a common event in the United States. Available data focus primarily 

on the death of minor children and suggest that approximately 100,000 parents lose a minor 

child each year (Kochanek et al., 2019) – a significantly greater burden of child mortality 

than in other nations in the Organization for Economic Cooperation and Development 

(OECD; Thakrar et al., 2018). These estimates overlook the substantial number of parents 

who lose older children during their lifetime, suggesting that the number of bereaved parents 

in the United States is much larger. Moreover, recent research documents striking race 

differences in exposure to the death of a child in the United States. Black parents are more 

likely to lose a child and to lose a child at younger ages; by one estimate 12% of black 

parents have lost a child by age 50 compared to 6% of white parents (Umberson et al., 

2017). Indeed, white parents are much less likely than black parents to ever experience the 

death of a child. This racial disadvantage in exposure to the death of a child is the result of a 

legacy of racism that shortens life expectancy for black Americans (e.g., Sternthal, Slopen, 

& Williams, 2011; Williams, Lawrence, & Davis, 2019). In particular, Black Americans 

have higher rates of mortality than white Americans up through age 90 and this black-white 

mortality gap is largest prior to midlife (Rogers et al., 2019; Kochanek et al., 2019). The 

present study shifts the focus to bereaved parents and consequences for their own mortality, 

specific to U.S. black and white parents.

The Death of a Child and Parents’ Mortality Risk

Losing a child is a uniquely traumatic event in parents’ lives. Parents expect to outlive their 

children and parents typically feel a sense of responsibility to protect their children (Rogers 

et al., 2008). As such, when a child dies, the consequences may be especially powerful. 

Studies focusing on health consequences following the death of a child document several 

adverse health consequences and increased mortality risk for parents (see Hendrickson, 2009 

for a review). Prior studies tend to focus on parents who lose minor children (e.g., Li et al., 

2003; Rostila et al., 2015; Werthmann et al., 2010), but recent research considering the death 

of non-minor children finds similar bereavement effects on parental mortality for parents 

losing minor or non-minor child (e.g., Espinosa & Evans, 2013; Rostila et al., 2012; Schorr 

et al., 2016). These findings suggest that the loss of a child of any age is a uniquely stressful 

event for parents, with significant consequences for longevity of parents.

The lack of attention to race in the loss of a child is a significant gap in the literature. Prior 

studies primarily rely on administrative data from European countries such as Denmark and 

Sweden that do not have a similar legacy of slavery and racial segregation as in the United 
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States (e.g., Li et al., 2003; Rostila et al., 2012; Rostila et al., 2015; Werthmann et al., 2010). 

Moreover, to our knowledge, only two studies examine child death and parental mortality 

risk in the United States, and these studies either draw on survey data with too few numbers 

of non-white participants to conduct race-specific analyses (e.g., Song et al., 2019) or do not 

consider race differences in exposure to the death of a child (e.g., Espinosa & Evans, 2013). 

This is a serious omission because black parents are much more likely than white parents to 

lose a child during their lifetime – and to experience this loss earlier in life (Umberson et al., 

2017). Bereavement, then, is an all-too-common source of disadvantage for black Americans 

that may be an especially importance source of stress that adds to the greater stress burden 

that black Americans experience throughout the life course (e.g., Sternthal, Slopen, & 

Williams, 2011; Williams, Lawrence, & Davis, 2019). Therefore, we test the following 

hypothesis:

Hypothesis 1: Parents who lose a child by midlife will have higher risk of mortality 

during mid- to later-life compared to parents who do not lose a child by midlife; 

this association will be significant for black parents and for white parents.

Experiencing the death of a child by midlife likely heightens parental mortality risk in mid- 

to later-life through the activation of a constellation of biological, psychological, social, and 

behavioral risk factors that accumulate over time. Indeed, stress proliferates over the life 

course, wherein one stressor (e.g., the death of a child) gives rise to a host of additional 

stressors that may undermine health (Pearlin & Skaff, 1996; Pearlin et al., 2005). The 

process of stress proliferation typically unfolds over a long period of time, as 

biopsychosocial and behavioral responses act as chains of risk over the life course. Thus, 

when a parent loses a child by midlife, the stress proliferation process launches a trajectory 

of declining health for parents.

Past studies suggest several biopsychosocial and behavioral responses to losing a child that 

might increase parental mortality risk over the life course. Psychological responses to the 

death of a child are particularly well-documented, with bereaved parents more likely to 

experience post-traumatic stress disorder (PTSD), depression, and hospitalization for mental 

illness (Bolton et al., 2013; Murphy et al., 2003; Li et al., 2005; Rogers et al., 2008; 

Youngblut et al., 2013). Similarly, the death of a child may activate social processes that 

undermine health. For example, parents tend to cope with their grief in ways that strain their 

relationship with each other (Stroebe et al., 2013) and losing a child increases risk of marital 

dissolution among married parents (see Albuquerque, Pereira, & Narciso, 2016 for a 

review); however, some research suggests that the effects of child death on divorce are quite 

modest (Finnäs et al., 2018). Responses to bereavement can also include unhealthy 

behaviors such as increased alcohol consumption or poor diet – common reactions to 

emotional distress (e.g., Stroebe et al., 2007). The stress from losing a child may also trigger 

biological responses that erode health. For example, coping with stress activates the 

hypothalamic-pituitary-adrenal (HPA) axis and sympathetic nervous system (SNS) and this 

biological dysregulation has detrimental effects on health over the life course (e.g., Danese 

& McEwan, 2012; Geronimus et al., 2006; Seeman et al., 2001). Many of these 

biopsychosocial and behavioral responses occur soon after the death of a child (e.g., within 

the first year or two) and persist for years (e.g., Albuquerque et al., 2016; Li et al., 2005; 
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Murphy et al., 2003; Rogers et al., 2008). Indeed, the persistence of these biopsychosocial 

and behavioral risk factors likely contributes to the long-term consequences of child death 

for parental mortality risk, such as a heightened mortality risk 10–20 years after the death of 

a child (Cohen-Mansfield et al., 2013; Li et al., 2003; Rostila et al., 2012; Song et al., 2019; 

Werthmann et al., 2010). Overall, existing evidence suggests that the death of child may 

trigger intersecting biopsychosocial and behavioral pathways that in turn contribute to poor 

health and increased mortality risk for bereaved parents.

An important consideration is that biopsychosocial and behavioral risk factors associated 

with the death of a child may differ for black compared to white parents. Scholars 

increasingly recognize that the pathways to health unfold in different ways for black and 

white Americans. In particular, black and white adults tend to differ in how they respond to 

stress. Black older adults, for example, are more likely than white adults to use religion and 

spirituality as a means of coping with stress (Taylor, Chatters, & Jackson, 2007). Moreover, 

several studies find evidence that engaging in poor health behaviors (e.g., smoking, alcohol 

use, poor diet) in response to stress reduces the mental health consequences of stress for 

black adults, but not white adults (Jackson, Knight, & Rafferty, 2010; Mezuk et al., 2010). 

Although these unhealthy coping behaviors may alleviate some stress, they may contribute 

to long-term disadvantage in physical health and mortality for black adults (Mezuk et al. 

2013). Studies also point to the importance of considering how gender and race intersect to 

shape stress responses. For example, black women are more likely than black men to 

consume comfort foods in response to stress, but this likely contributes to the high rates of 

obesity among black women (Jackson, 2002). Thus, in the context of experiencing the death 

of a child, subsequent risk factors may differ for black and white mothers and fathers. 

Unique differences between black and white parents in exposure to child death and 

cascading risk factors in response to child death necessitate a separate examination of black 

compared to white mothers and fathers.

Taken together, prior research and theory suggest that losing a child likely contributes to 

parents’ mortality risk because of cascading biological, psychological, social, and behavioral 

risk factors known to be associated with mortality. As such, accounting for these 

biopsychosocial and behavioral risk factors should explain the association between child 

death and parental mortality risk. However, this hypothesis has not been tested in prior 

research. Moreover, because many biopsychosocial and behavioral factors such as health 

behaviors, depression, and social relationships differ for black and white Americans (e.g., 

Whitfield & Baker, 2014; Williams et al., 2019; Williams & Mohammed, 2013), the 

processes linking the death of a child to parental mortality risk likely differ for black and 

white parents. Therefore, we test the following hypotheses:

Hypothesis 2: The death of a child by midlife will be associated with increased risk 

for biological, psychological, social, and behavioral factors known to be associated 

with mortality, and the most salient factors will differ for black and white parents.

Hypothesis 3: Biopsychosocial and behavioral risk factors will explain the 

association between the death of a child and parental mortality risk for black and 

white parents.
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METHOD

Data

Data come from the Health and Retirement Study (HRS), a nationally representative sample 

of the United States population over age 50. The HRS is an ongoing, biannual survey that 

began in 1992 with a sample of adults aged 50–60 years old and adds a new cohort of adults 

aged 50–55 years old every six years. Cohorts in the present study include the original HRS 

cohort (born 1931–1941; entered in 1992), the War Babies cohort (born 1942–1947; entered 

in 1998), the Early Baby Boomers (born 1948–1953; entered in 2004), and the Mid Baby 

Boomers (born 1954–1959; entered in 2010). The Late Baby Boomer cohort (born 1960–

1965) was added in 2016, but we do not include this cohort in the analytic sample because 

they do not yet have a mortality follow-up period. The HRS also surveys the spouses of focal 

respondents, some of whom are younger than 50 or older than 55 when they enter the study.

The analytic sample for this study includes respondents who identify as non-Hispanic white 

or non-Hispanic black and who report ever having any living biological children. To ensure 

that we capture child death occurring before midlife, we exclude respondents over age 60 at 

their baseline interview. We also exclude respondents younger than age 40 at the baseline 

interview (average age is 54 at baseline interview in our analytic sample). The survey design 

of the HRS is complex; as such, the baseline wave differs for respondents. We consider the 

baseline interview to be the year that respondents first reported data on the death of a child, 

which, for most respondents, is the year that they entered the study. However, questions on 

child death were not included in the HRS until 1996, so the first HRS survey we use is 1996 

(instead of 1992). The final analytic sample includes 2,084 non-Hispanic black mother, 

1,270 non-Hispanic black fathers, 5,322 non-Hispanic white mothers, and 4,112 non-

Hispanic white fathers (n = 12,788).

Measures

Mortality.—The outcome of interest is all-cause mortality in mid- to later-life. Because the 

questions used to document the death of a child did not begin until 1996, we observe 

mortality from 1996 to 2016 for individuals who answered these questions in 1996. For 

those who answered questions about the death of a child in a later HRS survey (e.g., 1998, 

2004, 2010), the mortality follow-up period was shorter. Measurement of mortality comes 

from the National Death Index and proxy reports from living family members. The mortality 

data in the HRS have been validated by comparisons to life tables and are considered 

effectively complete (Weir, 2016).

Death of a child by midlife.—At their baseline interview, each respondent provided 

information about the number of living, biological children they ever had and the number of 

biological children who were still alive. If respondents reported fewer living children than 

the number of children ever born, they were coded as experiencing the death of a child by 

midlife. While some parents in the analytic sample may have experienced a child death 

during midlife (average age 54 at baseline interview), none of the parents experienced a 

child death after midlife.
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Race.—Race is central to this study given substantial disadvantage for black Americans 

with respect to both experiencing the death of a child and their own mortality risk. Parents 

self-report their race and ethnicity. The HRS first asks respondents whether they consider 

themselves to be Hispanic or Latino (Yes, No) and then asks what race they consider 

themselves (White, Black or African American, American Indian, Alaska Native, Asian, 

Native Hawaiian, Pacific Islander, or something else). We use these questions to create a 

measure indicating non-Hispanic black and non-Hispanic white parents.

Because exposure to the death of a child, mortality risk, and biopsychosocial predictors of 

mortality differ for black and white parents, we present results separately for black and 

white parents. Responses to stress, health outcomes, and mortality risk also differ by gender 

in the United States; as such, we present results separately for black mothers, black fathers, 

white mothers, and white fathers. Stratifying analytic models by race and gender is a 

common approach in studies of mortality in the United States (e.g., Masters, Hummer, & 

Powers, 2012).

Covariates.—In all analyses, we account for sociodemographic covariates that may be 

associated with both loss of a child and individual-level mortality risk. These include age (in 

years), whether respondents were born in the South compared to non-South (1=South), 

whether respondents are foreign-born (1=foreign-born), educational attainment (less than 

high school (reference), high school graduate, some college, college degree or more), and 

whether respondents have health insurance from a government plan or private insurance plan 

in their baseline interview (1=no health insurance). We also include a measure of total 

number of other family member deaths (i.e., spouse, mother, father) experienced prior to age 

50 (Umberson et al., 2017) to account for other sources of family bereavement (range 0–3).

Biopsychosocial and behavioral covariates.—We consider biopsychosocial and 

behavioral covariates assessed at the respondent’s baseline interview. Psychological distress 

is considered a possible psychological factor linking child death to parents’ mortality risk. 

Distress is measured with the 8-item Center for Epidemiological Studies Depression (CES-

D) scale. Respondents reported whether they felt depressed, felt like everything was an 

effort, sleep was restless, could not get going, felt lonely, enjoyed life, felt sad, or felt happy 

much of the time during the past week. Positive items are reverse coded, and all items are 

summed so that higher values indicate more distress (range 0–8) (Steffick, 2000). We 

include household income and marital status as social factors that are potentially influenced 

by child death and that may be associated with individual-level mortality risk. Household 

income is log transformed and adjusted for household size. Marital status is a categorical 

variable that assesses whether respondents are married (reference group), divorced, 

widowed, or never married.

Behavioral factors include smoking status (non-smoker (reference), current smoker) and 

drinking status (non-drinker, low to moderate drinker (reference), and heavy drinker). To 

create a measure of alcohol use, we use information on the average number of days per week 

respondents consumed alcohol and the average number of drinks they had on those days in 

the last three months. The categories for drinking status are based on recommendations from 

the National Institute of Alcohol Abuse and Alcoholism for older adults (Lin, Guerrieri, & 
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Moore, 2011), wherein low to moderate drinkers consume 1–7 alcoholic beverages per week 

and heavy drinkers consume 8 or more beverages per week. We assess body mass index 

(BMI) and diagnosed chronic conditions as possible biological factors associated with child 

loss and parent mortality risk. Body mass index is calculated using respondents’ self-

reported height and weight (weight in kilograms divided by height in meters squared). 

Chronic conditions count the number of doctor-diagnosed conditions including high blood 

pressure or hypertension, diabetes or high blood sugar, cancer or a malignant tumor 

(excluding skin cancer), chronic lung disease (excluding asthma), heart attack or other heart 

problems, stroke or transient ischemic attack, emotional or psychiatric problems, and 

arthritis or rheumatism (range 0–8).

Analytic Strategy

We use discrete-time event history modeling stratified by race and gender to examine 

mortality risk for white and black parents from 1996 to 2016. Because mortality is age-

dependent, we use logistic regression models and include age as the time metric. We first 

examine whether the death of a child by midlife is associated with parents’ mortality risk 

during the study period. We then use linear, logistic, and multinomial regression to test 

whether child death by midlife is associated with biological (BMI, diagnosed chronic 

conditions), psychological (distress), social/SES (household income, marital status), and 

behavioral (smoking, drinking) factors assessed at the baseline interview. Finally, we 

examine whether the association between child death by midlife and parental mortality risk 

persists after accounting for biopsychosocial and behavioral factors. In all analyses, we 

account for the complex survey design of the HRS. We weight the descriptive statistics in 

Table 1 by the respondent-level weight. The regression analyses do not include weights 

because the models include covariates related to sample selection (e.g., age, race, gender); 

this approach produces unbiased coefficients without weights (Heeringa, West, & Berglund, 

2017; Winship & Radbill, 1994).

RESULTS

Descriptive Results

Descriptive results in Table 1 show that a greater percentage of black mothers have lost a 

child by midlife (12.8%) compared to black fathers (8.4%), white mothers (7.2%), and white 

fathers (4.8%). More black fathers died during the study period (20.5%) compared to white 

fathers (16.9%), and more black mothers died during the study period (16.5%) compared to 

white mothers (13.1%). Black parents are also more likely than white parents to have 

experienced other family losses by midlife. Compared to white parents, black parents (both 

mothers and fathers) are more likely to have lower levels of education and lower baseline 

household income, more likely to be uninsured at baseline, and less likely to be married at 

baseline interview. Black mothers are more likely to be non-drinkers, but have higher 

psychological distress, higher BMI, and more chronic conditions at baseline. Black fathers 

are more likely to be current smokers, have more chronic conditions, have higher 

psychological distress at baseline.
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Child Death and Parent Mortality Risk

To test Hypothesis 1, we first consider whether experiencing the loss of a child by midlife is 

associated with heightened mortality risk for aging white and black parents (Table 2). Panel 

A of Table 2 presents results for black mothers. Black mothers who lose a child have greater 

odds of dying during the study compared to black mothers who do not lose a child (Model 1; 

p<.01). Moreover, the association between child loss and mortality risk is not fully 

attenuated by educational attainment or whether mothers have health insurance at baseline 

(Model 2; p<.05). For black mothers, losing a child is associated with over 35% greater odds 

of dying during the study period, net of sociodemographic covariates (coef: 0.31, p<.05). 

Panel B of Table 2 shows the results for the sample of black fathers; the association between 

child loss and mortality risk is not statistically significant for black fathers.

Panel C of Table 2 shows the results for the sample of white mothers. Model 1 shows that 

child death by midlife is positively associated with mortality risk for white mothers, net of 

age, region of birth, foreign-born status, and other family losses by midlife (p<.10). Indeed, 

white mothers who lose a child have 25% greater odds of dying during the study period 

compared to white mothers who do not lose a child by midlife (coef: 0.22). However, this 

association is attenuated when accounting for educational attainment and whether mothers 

had health insurance at baseline (Model 2); exploratory analyses show this attenuation is 

primarily due to educational attainment rather than whether mothers have health insurance. 

Panel D shows results for white fathers; the association between child loss and mortality risk 

is not statistically significant for white fathers. Therefore, results provide partial support for 

Hypothesis 1: losing a child by midlife is associated with parental mortality risk in mid- to 

later-life for white and black mothers, but educational attainment (and, to a lesser extent, 

access to health insurance) attenuates the association for white mothers.

Child Death and Biopsychosocial and Behavioral Factors

To test Hypothesis 2, we consider whether experiencing the death of a child by midlife is 

associated with social (i.e., household income, marital status), psychological (i.e., distress), 

behavioral (i.e., smoking, drinking), and biological (i.e., BMI, chronic conditions) factors at 

baseline interview for white and black parents (Table 3). Table 3, Panel A presents the 

results for seven different outcome variables for black mothers. Results show that, net of 

covariates, losing a child by midlife is associated with higher levels of psychological distress 

(Model 4, p<.05) and more chronic conditions (Model 7, p<.001) at baseline for black 

mothers. Panel B of Table 4 presents results for black fathers; none of the associations 

between child death and biopsychosocial and behavioral outcomes are statistically 

significant.

We present the results for white mothers in Panel C of Table 3. Results indicate that, net of 

covariates, losing a child by midlife is associated with greater odds of being a current 

smoker (Model 1, p<.001) or a non-drinker (Model 2, p<.01), as well as lower levels of 

household income (Model 5; p<.05) and more chronic conditions (Model 7; p<.01) at 

baseline for white mothers. Panel D of Table 3 shows that for white fathers, losing a child is 

associated with greater odds of being a non-drinker (Model 2; p<.05), higher levels of 
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psychological distress (Model 4, p<.01), and more chronic conditions (Model 7, p<.05) at 

baseline.

Overall, we find partial support for Hypothesis 2, with child death by midlife associated with 

several biopsychosocial and behavioral factors at baseline; moreover, some of the most 

salient associations between the death of a child and baseline risk factors differed for black 

mothers, white mothers, and white fathers. Losing a child by midlife was associated with 

biological (i.e., chronic conditions), psychological (i.e., distress), social/SES (i.e., household 

income), and behavioral (i.e., smoking status, alcohol use) factors for white parents, whereas 

losing a child by midlife was associated with psychological (i.e., distress) and biological 

(i.e., chronic conditions) factors for black mothers.

Child Death, Biopsychosocial Factors, and Mortality Risk

In Table 4, we consider whether the association of child death by midlife with parent 

mortality risk is explained by biopsychosocial and behavioral factors separately for black 

mothers, black fathers, white mothers, and white fathers (Hypothesis 3). Beginning with the 

base model (Model 1), we add behavioral, psychological, social, and biological factors 

separately in Models 2–5, respectively, before including all risk factors in Model 6. For 

black mothers (Table 4, Panel A), the addition of psychological (Model 3) factors reduces 

the association between child loss and parental mortality risk to marginal statistical 

significance (p<.10) and the addition of biological factors (Model 5) reduces the association 

further such that it is no longer statistically significant. When all biopsychosocial and 

behavioral covariates are included in Model 6 of Panel A, child death by midlife is no longer 

associated with parental mortality risk. However, it is notable that while the coefficient for 

child death is reduced by approximately 30% from Model 1 to Model 6, the coefficient 

remains relatively large in Model 6. Model 6 shows that black mothers who lose a child by 

midlife have approximately 23% greater odds of dying in mid- to later-life compared to 

black mothers who do not lose a child, net of sociodemographic, biopsychosocial, and 

behavioral covariates (Model 6, coef: 0.21).

For black fathers (Table 4, Panel B), white mothers (Table 4, Panel C), and white fathers 

Table 4, (Panel D), Model 1 shows that the association between child death by midlife and 

parental mortality risk is not significant. This is because the association was not significant 

for fathers and because educational attainment attenuates this association for white mothers 

(see Table 2 above). Overall, we find partial support for Hypothesis 3: educational 

attainment explains the association between child death and parental mortality risk for white 

mothers, whereas biopsychosocial and behavioral factors explain the association between 

child death and parental mortality risk for black mothers.

DISCUSSION

Black parents are substantially more likely than white parents to lose a child during their 

lifetime (Umberson et al., 2017). While prior research documents adverse health 

consequences and increased mortality risk for parents who lose children (see Hendrickson, 

2009 for a review), this prior work primarily relies on European samples (e.g., Cohen-

Mansfield et al., 2013; Li et al., 2003; Rostila et al., 2012; Rostila et al., 2015; Werthmann et 
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al., 2010) and overlooks the substantial burden for black Americans in the United States in 

their risk of losing a child as well as their own mortality risk. The present study considered 

how losing a child by midlife is associated with mortality risk in mid- to later-life for black 

parents and for white parents. We highlight three key themes.

First, we show that studies examining the consequences of losing a child for parents’ 

mortality risk must consider racial context. Black parents in the United States are much 

more likely to ever lose a child compared to white parents (Umberson et al., 2017). One 

estimate suggests that 12% of black parents lost a child by age 50 compared to 6% of white 

parents (Umberson et al., 2017). We build on these estimates by highlighting the importance 

of considering the intersection of race and gender: 12.8% of black mothers and 8.4% of 

black fathers lost a child by midlife, compared to 7.2% of white mothers and 4.8% of white 

fathers. The unequal burden of experiencing the death of a child for black parents reflects 

the legacy of racism in the United States, as the black-white gap in mortality is largest prior 

to midlife (Rogers et al., 2019; Kochanek et al., 2019), a period in the life course when 

deceased persons are most likely to have a living parent who will then be bereaved. 

Moreover, experiencing the death of a child is a traumatic event for parents, and one that 

adds to the already greater stress burden and increased mortality risk of black Americans 

(e.g., Sternthal, Slopen, & Williams, 2011; Williams, Lawrence, & Davis, 2019). The 

present study shows that differential exposure to the death of a child adds to the racial 

disparity in mortality risk (Ward et al., 2019), especially for black mothers.

We also find that the consequences of losing a child by midlife for parental mortality risk are 

not as persistent for black fathers, white fathers, and white mothers. Some prior research 

finds higher mortality risk for bereaved mothers compared to bereaved fathers (Cohen-

Mansfield et al., 2013; Li et al., 2003; Rostila et al., 2012), which aligns with the null 

findings for black fathers and white fathers in the present study. The finding that educational 

attainment explains the association between child death and parental mortality risk for white 

mothers contradicts our hypothesis that this association will be significant for both black 

parents and for white parents. One possible explanation is that black youth and young adults 

are more likely than white youth to die from homicide (Khan et al., 2018), and violent and 

unnatural causes of death tend to have stronger effects on parental mortality risk (Li et al., 

2003; Murphy et al., 1999; Rostila et al., 2012). Thus, bereavement effects may persist for a 

longer period for black mothers who lose their children to violent causes of death. One 

limitation of the HRS data is that we are not able to assess cause of death for the child who 

died; future waves of the HRS should ask more questions about the death of a child – an all-

too-common and traumatic event in the lives of parents.

The second major theme from our results is that losing a child by midlife is associated with 

several biopsychosocial and behavioral factors known to be associated with mortality, and 

some of the most salient factors differ for black and white parents. We find that, for black 

mothers, losing a child is associated with more psychological distress and chronic 

conditions. For white mothers, experiencing the death of a child is associated with increased 

risk of being a smoker and a non-drinker, as well as lower levels of household income and 

more chronic conditions. Child death by midlife is associated with increased risk of being a 

non-drinker, as well as higher levels of psychological distress and more chronic conditions 
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for white fathers. Although the greater likelihood of being a non-drinker may seem 

counterintuitive, one possible explanation is that parents classified as non-drinkers at 

baseline could have been heavy drinkers after the loss of their child but chose to abstain at 

some point in the future. Indeed, results in the present study show that being a non-drinker is 

associated with increased mortality risk compared to moderate drinkers. Taken together, 

these findings align with prior bereavement research documenting psychological (Bolton et 

al., 2013; Murphy et al., 2003; Li et al., 2005; Rogers et al., 2008; Youngblut et al., 2013), 

social (Albuquerque et al., 2016; Stroebe et al., 2013), behavioral (Stroebe et al., 2007), and 

physiological (e.g., Hendrickson, 2009) responses to losing a child. These findings also align 

with the large body of evidence indicating racial differences in responses to stress (e.g., 

Jackson et al., 2010; Mezuk et al., 2010; Taylor et al., 2007) and in pathways to health 

(Boen, 2016; Williams et al., 2019; Williams & Mohammed, 2013). We note that due to 

HRS data limitations and the study design, we do not observe individuals after losing a child 

but before entering the study. Thus, we cannot confirm the temporal ordering of child death 

and the biopsychosocial and behavioral risk factors. This may be especially true for health 

behaviors, which are often established earlier in the life course (Umberson, Crosnoe, & 

Reczek, 2010) and could have preceded the death of a child.

Although we document several key risk factors associated with child death for white 

mothers and white fathers, we find fewer statistically significant associations for black 

mothers and none for black fathers. Future research should aim to understand what other risk 

factors might be more salient for black parents. Due to data limitations in the HRS, we do 

not have detailed measures of diet and physical inactivity, which are known coping 

responses to stress that increase mortality risk and produce health disparities in mid- and 

later-life (Jackson, Knight, & Rafferty, 2010). Future research should also consider resources 

that parents may draw on to reduce the mortality risk associated with child death, such as 

religious coping and social support, with attention to differences for black compared to 

white parents.

The final theme considers how the processes linking child death to parental mortality risk 

seem to differ for black and white parents. We expand on prior research documenting 

biopsychosocial and behavioral responses to bereavement by examining to what extent these 

factors explain linkages between the death of a child and parental mortality risk – a gap in 

prior research. To this end, our findings suggest that myriad biopsychosocial and behavioral 

factors attenuate the association between experiencing the death of a child and parental 

mortality risk for black mothers; however, the magnitude of the coefficient for child death 

remains relatively large (coef: 0.21 in Table 4, Panel A, Model 6). The models in the present 

study do not account for other factors in black parents’ lives that may contribute to their 

elevated mortality risk following the death of a child. For example, the additional adversities 

that black parents in the United States contend with, such as race-based segregation, 

institutional and interpersonal racism, and other psychosocial and contextual stressors, could 

shape or amplify reactions to child death.

We also find that educational attainment explains the association of losing a child with 

parental mortality risk for white mothers, but not black mothers. One explanation for this 

finding is that white mothers reap more benefits from educational attainment than black 

Donnelly et al. Page 12

Soc Sci Med. Author manuscript; available in PMC 2021 August 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mothers, perhaps because black mothers also contend with racism and race-based stressors 

throughout their lives (e.g., Sternthal, Slopen, & Williams, 2011; Williams, Lawrence, & 

Davis, 2019) that dampen the health-enhancing resources derived from educational 

attainment. Indeed, prior research finds fewer health returns to education for white compared 

to black Americans (e.g., Boen, 2016; Turner, Brown, & Hale, 2017). Notably, we find that 

the death of a child still has lasting consequences for the health behaviors, mental health, 

socioeconomic status, and physical health of white parents, yet these risk factors do not 

translate to increased mortality risk over the study period. This finding suggests that white 

parents may be able to use specific resources to offset these risk factors and reduce their 

impact on mortality risk – an avenue for future research.

This study attends to the largely unexplored question of race differences in the link between 

the death of a child by midlife with mortality risk in mid- to later-life; however, limitations 

of the present study must be noted. First, we focus on parental mortality risk during mid- to 

later-life because the HRS samples adults over age 50, which means we exclude respondents 

who died before age 50. Thus, selective survival, especially for black adults, may lead to an 

underestimate of the consequences of child death for parental mortality risk. A second 

limitation is that the HRS data do not include pertinent details about the child who has died 

– an unfortunate limitation of most national datasets in the United States. For example, we 

are unable to determine the age of the child at the time of death, the gender of the child who 

has died, or the cause of the child’s death, all of which have implications for bereaved 

parents (see Hendrickson, 2009 for a review). Moreover, the age of the child and cause of 

death likely vary by race in the United States.

Another limitation of the measure of child death in the present study is that it is a 

retrospective report of loss occurring before parents entered the study. This approach does 

not allow us to consider differences in mortality risk depending on bereaved parents’ age at 

child death or duration since the death of a child. Moreover, we cannot observe parents’ 

mortality risk prospectively with a retrospective report of child death – an avenue for future 

research that would be facilitated by the inclusion of repeated questions about child 

mortality in national longitudinal studies. Finally, we limit the analytic sample to non-

Hispanic white and non-Hispanic black parents. We do this because most Latinos in the 

HRS are foreign-born adults and the mortality conditions in their countries of origin are 

different than in the United States (Viner et al., 2011); moreover, linked mortality estimates 

are less accurate for foreign-born compared to native-born respondents (e.g., Lariscy, 2011). 

Future work should examine how child death is associated with mortality risk for Latinos in 

the United States, especially considering their favorable mortality outcomes relative to 

socioeconomic position (e.g., Markides & Eschbach, 2011).

The present study provides evidence that experiencing the death of a child by midlife 

elevates parental mortality risk in mid- and later-life. Losing a child is a turning point in a 

parent’s life course, and black parents are much more likely than white parents to experience 

child death during their lifetime (Umberson et al., 2017). Black Americans already face 

higher mortality rates compared to white Americans, and the unequal burden of child death 

adds to their mortality risk. We underscore the importance of identifying bereaved parents 

and developing race-conscious strategies to reduce the long-term consequences for parents. 
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Perhaps most importantly, policies and programs should aim to reduce the unequal burden of 

family loss experienced in black communities – a key consideration for improving 

population health and reducing racial disparities in health and mortality.
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HIGHLIGHTS

• Black mothers are most likely to experience the death of a child by midlife.

• Child death increases mortality risk for aging black mothers and white 

mothers.

• Educational attainment explains this association for white mothers.

• Biopsychosocial and behavioral factors explain this association for black 

mothers.

• The processes linking child death to parental mortality differ by race.
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Table 1.

Weighted Descriptive Statistics for the Sample (HRS 1996–2016)

Non-Hispanic Black 
Mothers % or Mean 

(SD)

Non-Hispanic Black 
Fathers % or Mean 

(SD)

Non-Hispanic White 
Mothers % or Mean 

(SD)

Non-Hispanic White 
Fathers % or Mean 

(SD)

Child Loss by Midlife 12.81 8.44 7.21 4.81

# Other Losses by Midlife 1.12 (0.02) 1.02 (0.03) 0.98 (0.02) 0.89 (0.01)

Age at Baseline 54.30 (0.13) 54.49 (0.10) 54.15 (0.06) 54.16 (0.05)

Foreign-Born 5.78 9.88 3.58 3.96

Education

 Less than high school 23.11 24.67 8.37 7.98

 High school/GED 31.51 30.20 36.78 32.17

 Some college 30.61 26.88 28.85 27.25

 College+ 14.76 18.25 26.01 32.59

Born in the South 64.34 62.73 28.76 28.42

No Health Insurance (Baseline) 20.82 17.49 9.33 9.26

Baseline Alcohol Use

 Non-Drinker 74.43 56.44 61.99 44.74

 Moderate Drinker 21.49 29.27 30.74 33.01

 Heavy Drinker 4.08 14.29 7.27 22.25

Baseline Current Smoker 25.26 35.73 23.61 24.86

Baseline Marital Status

 Married 40.77 66.41 73.83 84.54

 Divorced 33.51 23.92 19.75 13.58

 Widowed 11.79 2.72 5.09 0.94

 Never Married 13.93 6.95 1.33 0.94

BMI at Baseline 31.80 (0.22) 28.60 (0.22) 27.62 (0.13) 28.36 (0.10)

# Chronic Conditions at 
Baseline 1.76 (0.04) 1.46 (0.06) 1.30 (0.03) 1.16 (0.02)

Baseline Psychological Distress 2.12 (0.07) 1.96 (0.08) 1.46 (0.04) 1.19 (0.05)

Baseline Household Income 
(Log) 5.48 (0.05) 6.13 (0.09) 7.05 (0.05) 7.39 (0.07)

Died 16.45 20.46 13.05 16.90

Unweighted number of deaths 342 278 832 905

Unweighted number of parents 2,084 1,270 5,322 4,112

Note: Mean and standard deviation (in parentheses) are presented for continuous variables. Percentages are presented for categorical variables.
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Table 4.

Discrete Time Hazard Models Predicting Mortality, with Biopsychosocial and Behavioral Risk Factors for 

Black Mothers (HRS 1996–2016)

Panel A: Black Mothers

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Child Loss by Midlife 0.31* (0.15) 0.32* (0.15) 0.27+ (0.14) 0.32* (0.15) 0.19 (0.13) 0.21 (0.14)

Foreign-Born (1=yes) −1.13** (0.36) −0.98* (0.48) −1.22* −0.48 −1.06** (0.36) −0.90* (0.36) −0.60 −0.48

Born in South (1=yes) 0.11 (0.12) 0.20 (0.12) 0.10 (0.12) 0.12 (0.12) 0.12 (0.12) 0.22 (0.13)

# Losses by Midlife 0.14* (0.06) 0.13* (0.06) 0.11+ (0.06) 0.13* (0.06) 0.09 (0.06) 0.07 (0.07)

Age (centered at 50) 0.08*** (0.01) 0.09*** (0.01) 0.08*** (0.01) 0.08*** (0.01) 0.08*** (0.01) 0.09*** (0.01)

No Health Insurance 
(Baseline; 1=yes)

0.08 (0.12) 0.01 (0.12) 0.11 (0.12) 0.06 (0.12) 0.16 (0.12) 0.07 (0.11)

HS (ref: LTHS) −0.10 (0.14) −0.05 (0.14) −0.05 (0.14) −0.04 (0.14) 0.04 (0.14) 0.11 (0.14)

Some College (ref: LTHS) −0.46* (0.18) −0.34+ (0.18) −0.44* (0.19) −0.37* (0.18) −0.30+ (0.17) −0.21 (0.17)

College+ (ref: LTHS) −0.72*** 
(0.17)

−0.56** (0.18) −0.64** (0.19) −0.51* (0.20) −0.40* (0.18) −0.17 (0.22)

Current Smoker (ref: Non-
Smoker)

0.75*** (0.14) 0.81*** (0.14)

Non-Drinker (ref: 
Moderate Drinker)

0.33+ (0.17) 0.15 (0.17)

Heavy-Drinker (ref: 
Moderate Drinker)

0.40 (0.33) 0.36 (0.35)

Psychological Distress 
(Range 0–8)

0.06* (0.03) −0.06+ (0.03)

Divorced (ref: Married) −0.04 (0.14) −0.13 (0.14)

Separated (ref: Married) 0.07 (0.18) 0.06 (0.17)

Never Married (ref: 
Married)

0.18 (0.23) 0.15 (0.26)

Household Income (log) −0.12* (0.05) −0.09+ (0.05)

BMI −0.02 (0.01) −0.00 (0.01)

Chronic Conditions (Range 
0–9)

0.34*** (0.04) 0.36*** (0.04)

Constant −4.75*** 
(0.21)

−5.44*** (0.26) −4.93*** (0.25) −4.19*** (0.36) −5.06*** (0.42) −5.52*** (0.46)

Panel B: Black Fathers

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Child Loss by Midlife 0.06 (0.19) 0.00 (0.21) 0.09 (0.19) 0.04 (0.19) 0.15 (0.17) 0.09 (0.20)

Foreign-Born (1=yes) −1.37** (0.45) −1.24** (0.46) −1.33** (0.46) −1.27** (0.46) −1.25** (0.45) −1.05* (0.46)

Born in South (1=yes) 0.20 (0.12) 0.24+ (0.13) 0.13 (0.12) 0.24+ (0.13) 0.16 (0.12) 0.16 (0.12)

# Losses by Midlife 0.21** (0.07) 0.25*** (0.07) 0.25** (0.07) 0.19** (0.07) 0.17* (0.07) 0.25** (0.08)

Age (centered at 50) 0.08*** (0.01) 0.09*** (0.01) 0.09*** (0.01) 0.09*** (0.01) 0.09*** (0.01) 0.11*** (0.01)

No Health Insurance 
(Baseline; 1=yes)

0.43** (0.16) 0.43** (0.16) 0.37* (0.16) 0.40* (0.16) 0.47** (0.15) 0.47** (0.15)

HS (ref: LTHS) −0.08 (0.13) −0.07 (0.13) 0.01 (0.14) −0.08 (0.13) 0.04 (0.12) 0.07 (0.13)
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Some College (ref: LTHS) −0.32 (0.19) −0.19 (0.18) −0.14 (0.19) −0.28 (0.19) −0.22 (0.18) −0.03 (0.16)

College+ (ref: LTHS) −0.17 (0.28) 0.03 (0.27) 0.03 (0.29) −0.02 (0.29) 0.06 (0.27) 0.38 (0.28)

Current Smoker (ref: Non-
Smoker)

0.78*** (0.13) 0.72*** (0.16)

Non-Drinker (ref: 
Moderate Drinker)

0.23 (0.16) 0.26 (0.18)

Heavy-Drinker (ref: 
Moderate Drinker)

−0.02 (0.21) 0.06 (0.21)

Psychological Distress 
(Range 0–8)

0.16*** (0.03) 0.09* (0.03)

Divorced (ref: Married) 0.47** (0.16) 0.39** (0.15)

Separated (ref: Married) 0.58* (0.26) 0.39+ (0.22)

Never Married (ref: 
Married)

0.35 (0.37) 0.24 (0.39)

Household Income (log) −0.06+ (0.03) −0.04 (0.03)

BMI −0.04** (0.02) −0.02 (0.02)

Chronic Conditions (Range 
0–9)

0.38*** (0.04) 0.32*** (0.05)

Constant −4.71*** 
(0.24)

−5.38*** (0.30) −5.29*** (0.25) −4.61*** (0.32) −4.25*** (0.54) −5.88*** (0.70)

Panel C: White Mothers

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Child Loss by Midlife 0.13 (0.12) 0.01 (0.11) 0.11 (0.12) 0.07 (0.13) 0.05 (0.13) −0.10 (0.12)

Foreign-Born (1=yes) 0.02 (0.17) 0.17 (0.17) 0.03 (0.18) 0.12 (0.16) 0.13 (0.17) 0.31+ (0.18)

Born in South (1=yes) 0.11 (0.08) 0.06 (0.08) 0.07 (0.09) 0.11 (0.08) 0.05 (0.09) 0.03 (0.09)

# Losses by Midlife 0.15** (0.04) 0.14** (0.05) 0.16*** (0.04) 0.14** (0.05) 0.13* (0.05) 0.12* (0.05)

Age (centered at 50) 0.10*** (0.01) 0.11*** (0.01) 0.10*** (0.01) 0.10*** (0.01) 0.10*** (0.01) 0.11*** (0.01)

No Health Insurance 
(Baseline; 1=yes)

0.45*** (0.12) 0.38** (0.12) 0.43*** (0.12) 0.37** (0.13) 0.48*** (0.12) 0.36** (0.13)

HS (ref: LTHS) −0.58*** 
(0.08)

−0.40*** (0.10) −0.44*** (0.09) −0.52*** (0.08) −0.37*** (0.09) −0.18+ (0.10)

Some College (ref: LTHS) −0.71*** 
(0.10)

−0.46*** (0.10) −0.56*** (0.10) −0.57*** (0.10) −0.47*** (0.10) −0.22* (0.11)

College+ (ref: LTHS) −1.18*** 
(0.14)

−0.78*** (0.15) −0.96*** (0.14) −0.98*** (0.13) −0.82*** (0.15) −0.37* (0.16)

Current Smoker (ref: Non-
Smoker)

1.00*** (0.08) 0.92*** (0.09)

Non-Drinker (ref: 
Moderate Drinker)

0.51*** (0.10) 0.34*** (0.09)

Heavy-Drinker (ref: 
Moderate Drinker)

0.51** (0.17) 0.52** (0.19)

Psychological Distress 
(Range 0–8)

0.14*** (0.01) 0.03+ (0.02)

Divorced (ref: Married) 0.35*** (0.10) 0.16+ (0.09)

Separated (ref: Married) 0.24* (0.12) 0.17 (0.12)

Never Married (ref: 
Married)

0.40 (0.39) 0.07 (0.43)
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Household Income (log) −0.12*** (0.02) −0.07** (0.02)

BMI 0.00 (0.01) 0.01* (0.01)

Chronic Conditions (Range 
0–9)

0.38*** (0.02) 0.29*** (0.03)

Constant −5.05*** 
(0.11)

−6.07*** (0.16) −5.52*** (0.13) −4.39*** (0.18) −5.86*** (0.24) −6.73*** (0.34)

Panel D: White Fathers

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Child Loss by Midlife 0.03 (0.15) 0.05 (0.14) −0.08 (0.16) −0.01 (0.15) −0.06 (0.15) −0.12 (0.16)

Foreign-Born (1=yes) −0.31 (0.20) −0.32 (0.20) −0.23 (0.19) −0.26 (0.20) −0.21 (0.19) −0.19 (0.19)

Born in South (1=yes) 0.15+ (0.08) 0.12 (0.08) 0.05 (0.08) 0.14+ (0.08) 0.09 (0.08) 0.01 (0.08)

# Losses by Midlife 0.09+ (0.05) 0.09+ (0.05) 0.09+ (0.05) 0.07 (0.05) 0.05 (0.05) 0.05 (0.05)

Age (centered at 50) 0.10*** (0.01) 0.11*** (0.01) 0.11*** (0.01) 0.10*** (0.01) 0.10*** (0.01) 0.12*** (0.01)

No Health Insurance 
(Baseline; 1=yes)

0.40*** (0.11) 0.27* (0.11) 0.27* (0.12) 0.34** (0.11) 0.42*** (0.11) 0.19 (0.13)

HS (ref: LTHS) −0.41*** 
(0.08)

−0.30** (0.09) −0.39*** (0.09) −0.40*** (0.08) −0.36*** (0.08) −0.31*** (0.09)

Some College (ref: LTHS) −0.31** (0.10) −0.17 (0.11) −0.21+ (0.11) −0.22* (0.10) −0.27** (0.10) −0.09 (0.11)

College+ (ref: LTHS) −0.99*** 
(0.13)

−0.70*** (0.14) −0.88*** (0.14) −0.83*** (0.12) −0.80*** (0.12) −0.47*** (0.13)

Current Smoker (ref: Non-
Smoker)

0.83*** (0.06) 0.81*** (0.07)

Non-Drinker (ref: 
Moderate Drinker)

0.39*** (0.07) 0.25** (0.08)

Heavy-Drinker (ref: 
Moderate Drinker)

0.29** (0.10) 0.25* (0.09)

Psychological Distress 
(Range 0–8)

0.16*** (0.02) 0.07** (0.02)

Divorced (ref: Married) 0.47*** (0.10) 0.23* (0.10)

Separated (ref: Married) 0.05 (0.26) −0.21 (0.31)

Never Married (ref: 
Married)

−0.28 (0.62) −0.13 (0.65)

Household Income (log) −0.09*** (0.01) −0.05** (0.02)

BMI −0.01 (0.01) 0.01+ (0.01)

Chronic Conditions (Range 
0–9)

0.37*** (0.03) 0.30*** (0.03)

Constant −4.71*** 
(0.14)

−5.49*** (0.17) −5.12*** (0.15) −4.20*** (0.17) −5.08*** (0.26) −6.09*** (0.30)

Note. Standard errors in parentheses;

***
p<0.001,

**
p<0.01,

*
p<0.05,

+
p<0.10
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