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Abstract

Do different operationalizations of family structure offer different understandings of the links 

between family structure and older adult mortality? Using the Health and Retirement Study 

(N=29,665), we examine mortality risks by three measures of family structure: whether 

respondents have different family statuses (e.g., being married vs. unmarried), the volume of 

family members available (e.g., having one vs. two living immediate family members), and family 

embeddedness (e.g., has neither spouse nor child vs. has spouse but no child). We focus on three 

kin types: partner/spouse, children, and siblings. We find that differences in empirical estimates 

across measures of family structure are not dramatic, but that family embeddedness can show 

some additional heterogeneity in mortality patterns over family status variables or the volume of 

ties. This article tests different ways of operationalising family structure to study mortality 

outcomes and advances our understanding of how family functions as a key social determinant of 

health.
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Family structure is a key social determinant of health (Russell et al. 2018) and mortality 

(Kravdal et al. 2012). Dozens if not hundreds of studies examine associations between older 

adult mortality and different measures of family structure, such as being married or the 

number of living family members available to older adults. For instance, prior research 

indicates that being married (Waite 1995; Rendall et al. 2011; Franke and Kulu 2018), 

having children (Keizer et al. 2012; Högnäs et al. 2017; Reyes et al. 2018), and having 

siblings alive (Perls et al. 2002; Bobak et al. 2003) are each associated with reduced 

mortality hazards. Other studies capture the volume of ties or network size and associations 

with health and mortality (e.g. Eng et al. 2002; Mair 2010). However, to date, only a few 

studies have considered how different measures of family structure might yield different 

understandings of the links between older adult mortality and family structure (Kalmijn 
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2017; Kravdal et al. 2012; O’Flaherty et al. 2016). For instance, most quantitative studies 

tend to treat measures of family structure as individual variables and do not examine more 

nuanced operationalizations such as whether older adults with a spouse and no children have 

different mortality patterns than older adults with a spouse and at least one child. Likewise, 

research on such associations using the number of family members available or size of 

network tends to ignore the types of ties. This neglect is unfortunate because specific types 

of family structures might constrain how older adults access their family networks for help 

and support. As such, the most common measurement strategies may be unable to capture 

the trade-offs and substitutions that different family structures can necessitate for older 

adults, such as how the childless and widowed draw extensively on siblings for instrumental 

support during illness (Connidis 1994).

Do different operationalizations of family structure offer different understandings of the 

links between family structure and older adult mortality? We answer this question by 

investigating three different operationalizations. First, we consider a family status 
operationalization, where family statuses are defined as having or not having members of 

different relationship types (e.g., one lacks a spouse but may or may not have living 

children). Second, we examine a volume of ties operationalization, where the volume of ties 

is defined by the number of available immediate family members (e.g., one has one 

immediate family member but this person may be either a spouse or a child). Third, we 

move the literature forward by also examining a family embeddedness operationalization, 

which we define as the cross-classification of members available in different statuses (e.g., 

differentiating between, for instance, those who lack a spouse and have no living children 

and those who lack a spouse and have living children).

A critical observation in research about social influences on health behaviors highlights that 

“… the constellation of social ties, not any single social tie, matters most for health 

habits…” (Umberson et al. 2010, p. 142). However, to date, few studies have tested whether 

this insight applies to the associations between older adult mortality and family, and this 

paper provides the first comparison of different operationalizations of family structure, 

mapping theory to variable construction. There are also practical reasons to consider these 

distinctions. Among contemporary older adults, it may become increasingly important to 

study more nuanced measures of family structure – such as family embeddedness – because 

of the thinning of kin networks and the rapid growth of novel family forms in older 

adulthood. Reductions in mortality have led to longer shared lives with family members 

(Bengtson 2001), but fertility declines in the last half-century mean that new cohorts of older 

adults have fewer siblings and fewer children, on average, than prior cohorts (Morgan and 

Taylor 2006; Verdery 2015). Childlessness is also on the rise (Morgan and Taylor 2006), as 

is “gray divorce,” or divorce over the age of 50 (Brown and Lin 2012). All of these changes 

are contributing to the ongoing rise in “kinless” older adults who do not have any family 

members, including living partners, children, or siblings (Margolis and Verdery 2017; 

Verdery and Margolis 2017; Verdery et al. 2019). At the same time, the effects of these 

changes may be blunted by increases in older adult non-marital cohabitation (Hemez and 

Brown 2016), repartnering (Brown et al. 2018, Brown et al. 2019), partners who “live apart 

together” (Benson and Coleman 2016), and the increasing importance of step-families 

(Wachter 1997; Lin et al. 2018). It may be difficult to measure family embeddedness due to 
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data limitations (e.g., not all data sets ask about non-coresidential children) or the rarity of 

the some family forms (e.g., not all surveys are large enough to observe a sufficient number 

of older adults lacking multiple types of kin for statistical analysis). Without knowing 

whether these operationalizations offer different understandings of older adult mortality 

risks, researchers are not able to weigh what is being overlooked.

It is also important to consider whether the relationships between older adult mortality and 

different operationalizations of family structure vary when accounting for other factors. We 

explore three sets of explanatory factors that may either confound or mediate the 

relationship between mortality risks and family structure. First, economic security is likely 

to be associated with both older adult mortality and family structure. For instance, adults 

with fewer resources are less likely to partner (Smock et al. 2005), which may influence 

their wealth creation over the life course, and these economic circumstances could contribute 

to their survivorship (Sorlie et al. 1992). A second factor is health. For example, adults with 

chronic conditions may be at higher risk of both partnership dissolution and mortality 

(Elwert and Christakis 2008), while partnership itself may influence health behaviors 

(August and Sorkin 2010), which help lower mortality risk. Last, social connectedness 

beyond the family also matters, as studies repeatedly find that loneliness and social isolation 

are highly predictive risk factors for mortality (Luo et al. 2012). Aside from these three 

factors, higher mortality risks and family structure may also vary by other characteristics, 

including easily measured characteristics like race and gender, and factors that are more 

challenging to measure in survey data, such as the types of social support that families can 

provide through help managing chronic illness, providing care, or providing a sense of 

“meaning” (Margolis 2013a; Taylor et al. 2018).

In this article, we test whether and how older adult mortality hazards are associated with 

different operationalizations of family structure using 20 years of prospective data on U.S. 

older adults from the Health and Retirement Study. First, we test whether a family 

embeddedness approach offers a deeper understanding of the associations between mortality 

and family structure in older adulthood than measuring family with singular family statuses 

like partnership or parenthood or by focusing on the volume of family ties available by 

considering the diversity of family roles. Next, we examine whether three explanatory 

factors account for the relationships between mortality hazards and family structure: 

economic security, health, and social connectedness. Finally, given established findings in 

the literature regarding stratification in the social challenges of aging in the U.S. (Klinenberg 

2002; Margolis and Verdery 2017), we test for variation by race and gender in the 

associations between mortality risks and family embeddedness.

Background

Families and older adult mortality

Prior scholarship clearly demonstrates numerous links between family structure and older 

adult mortality (or a key determinant of mortality, health). For instance, a meta-analysis of 

the literature on mortality and partnership finds that never married adults have 24% higher 

mortality hazards than their currently married counterparts (Roelfs et al. 2011). The 

literature indicates that partnership, rather than marriage per se, is the defining distinction. 
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Although married and cohabiting older adults historically had different mortality risks, 

recent research finds that the importance of this distinction is declining (Franke and Kulu 

2018), or that the link between partnership and health outcomes is ambiguous (Kalmijn 

2017). Likewise, contemporary studies suggest small differences in mortality risks among 

different types of single adults, including the never married, divorced, and widowed (Rendall 

et al. 2011). Other research describes the relationships between older adult mortality and 

having children. There is evidence of elevated mortality risks in both adults without children 

and adults with many children compared to those with a small number of children (Grundy 

and Kravdal 2010; Högnäs et al. 2017). Although it is rare that studies test relationships 

between older adult mortality and the presence or absence of other types of family members, 

a few studies offer mixed evidence about mortality risks and the availability of siblings 

(Perls et al. 2002; Bobak et al. 2003; Gakidou and King 2006).

A focus on singular family status variables or the volume of family ties dominates empirical 

research linking older adult mortality and families, despite theoretical motivations calling for 

more nuanced measurement (Umberson et al. 2010). This focus on family statuses and 

volume may be limited for several reasons. First, a focus on the relationships between 

mortality and single family statuses or the volume of ties ignores recent developments in 

both contemporary families and scholarship about them. Families are complex entities, and 

scholarship about them is increasingly attuned to the importance and diversity of different 

family compositions (Seltzer 2019). Part of the reason for this attention is that there is 

increasing diversity in family structure at all ages, even for older adults. For example, more 

older adults are “kinless,” without any living family (Margolis and Verdery 2017; Zhou et al. 

2018). Focusing on individual family statuses would miss the increasing prevalence of this 

family form because it fails to differentiate the kinless from those who are, as an example, 

un-partnered but who have living children. We focus on the different combinations or 

constellations of kin.

Second, a focus on family statuses or the volume of family ties ignores how different kin 

become more or less important in the absence of other kin in the family, which are 

determined beyond the dyadic level (Bronfenbrenner 1986; Cox and Paley 2003). For 

instance, support to a parent may be less forthcoming when that parent is partnered, while 

the childless may be more likely to turn to siblings than those with children. However, 

studies of family statuses will miss these processes, unable to separate the cases of those 

without family from those who lack a particular type of family member. Likewise, simply 

considering the volume of ties available may provide insufficient understandings of the 

functional roles played by family members of different types. The prior example 

contemplating support to a parent is instructive when thinking about how considerations of 

family embeddedness might differ from considerations of the volume of ties: it seems likely 

that a child’s provision of support to a parent will hinge more strongly on whether that 

parent is partnered than the number of other children the parent has.

Among the studies that test associations between older adult mortality (or health) and 

broader operationalizations of family status and structure, a majority focus on marital and 

fertility histories and health rather than mortality (e.g. O’Flaherty et al. 2016; Kalmijn 

2017). The few studies that examine family structure and mortality focus on European 
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countries with rich data registries on families (Berntsen and Kravdal 2012; Kravdal et al. 

2012), or only focus on subgroups like women (Henretta 2007; Reyes et al. 2018; Sabbath et 

al. 2015; Wolfe et al. 2018). These studies provide a critical base for understanding how 

family members can influence aspects of older adult health which then shape mortality. 

European research shows that the welfare state can shape the effect of different family 

statuses on health and mortality outcomes (Hank 2010). Therefore, our U.S.-based study 

focuses on a context with less generous social welfare and health care policies and different 

normative expectations that families bear the care burden for older family members (Carr 

2019). In addition, there is great variation within the U.S. by race/ethnic group in family 

structure, living arrangements, and transfers.

There are many reasons to think that accounting for family embeddedness might improve 

understandings of the links between older adult mortality and family structure. As discussed, 

social support is conditional on family embeddedness, and support is strongly predictive of 

mortality (Shor et al. 2013). Second, a focus on family embeddedness can help to 

disentangle how different family statuses contribute to mortality. For example, it may be that 

associations between having no children and mortality are driven by those who are not 

partnered. Children may also explain part of the difference between the mortality of those 

with partners and those without, as Franke and Kulu (2018) find that the gap in mortality 

risks between partnered and un-partnered older adults is substantially lower after accounting 

for numbers of children. Although it is surely true that the volume of family ties available is 

important, there may also be differences between counts of available family members that do 

not distinguish those in different roles (e.g., someone has three living family members) and 

counts of the diversity of family roles with available family members (e.g., someone has a 

spouse, a child, and a sibling). A full consideration of family embeddedness would help to 

isolate these patterns. At the extreme, older adults without any family members may have 

the highest mortality risk. Recent research shows that kinless older adults are in worse health 

than their counterparts with family, and that kinlessness is expected to increase in the 

coming decades in the U.S. (Margolis and Verdery 2017; Verdery and Margolis 2017). 

Taking a family embeddedness perspective to understand the relationships between older 

adult mortality and family may allow researchers to better grasp how these ongoing changes 

in older adult family structures might influence current and future health trends.

Explanatory factors

Economic security, physical health, and social connectedness are three explanatory factors 

that may act as confounders or mediators of the relationship between older adult mortality 

and family structure. It is important to recognize that these factors may confound or mediate 

such relationships through multiple mechanisms: they likely act both through selection into 

various family statuses and as a consequence of family status. Although understanding 

whether these factors are producers or products of family structure is an important research 

area in its own right, it is not a central consideration when focusing on the relationship 

between family structure and mortality. Instead, when focusing on that relationship, the key 

question is the extent to which these factors might account for the association.
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Components of economic security, including income and wealth, may be particularly 

important in explaining variation in both mortality and family structure through either 

selection or mediation mechanisms. For instance, those with few resources have a low 

likelihood of marriage and partnership (Smock et al. 2005) and older adults who have never 

been married have the highest rates of poverty (Tamborini 2007). Marriage also serves as a 

wealth-building institution since it involves sharing residences and economies of scale 

(Waite 1995), and wealth is independently associated with lower mortality risks (Wolfe et al. 

2018). Other research also links economic security, family structure, and mortality through 

different mechanisms. For example, socioeconomic factors, including education, help to 

explain part of the association between mortality and birth parity (Barclay and Kolk 2018).

Health is another factor. Adults who are healthier are more likely to be married and have 

children (Franke and Kulu 2018), either because they are more likely to enter these 

relationships or, in the case of marriage, to preserve them (Waldron et al. 1996). The 

selection of healthier people into denser family networks seems to explain some of the 

association between marriage, number of children, and mortality (Waite 1995; Keizer et al. 

2012). However, these associations do not seem to be entirely driven by selection, as married 

adults continue to have better health outcomes compared with single adults even after 

accounting for health status differentials at entry to marriage (Rogers et al. 2010). Similar 

findings exist for partnered adults compared to non-partnered adults (Rendall et al. 2011). 

There is less research on sibling relationships, health, and mortality. Having siblings alive at 

older ages may represent the robustness of the family genes (Perls et al. 2002) and affect 

mortality via selection, or it could represent the importance of social support provided by 

siblings in older adulthood (Connidis 1994; Connidis and Campbell 1995).

A third factor is social connectedness. More social connections are associated with 

reductions in mortality risks (Shye et al. 1995; Litwin 2007). Older adults without family 

members may be at higher risk of social isolation or loneliness (Klinenberg 2013), and this 

may explain elevated mortality. Trade-offs and substitutions occur among ties as well, as for 

example when unmarried older adults report larger reductions in loneliness than married 

older adults upon contact with children and siblings (Pinquart 2003). Non-family ties may 

also be important (Mair 2019), as well as ties to other institutions (Anxo et al. 2019). For 

instance, married older adults, compared to single older adults, are more likely to be in the 

labor market (Flippen and Tienda 2000), and labor force exit is associated with increased 

mortality risk (Fitzpatrick and Moore 2018). In addition to providing social connections, 

being in the labor market can also provide economic security. Alternatively, it may also 

function as a proxy for age or health status.

Race/ethnicity, gender, family, and mortality

Prior scholarship also points to the importance of considering differences between 

population subgroups and suggests that associations between older adult mortality and 

family structure are likely to vary by race and gender. Decades of research documents race 

differences in the functional roles played by family members of different types (Parsons 

1943; Stack 1975; Cross 2019). Racial/ethnic and gender differences are also a core concern 

of the general literature on social connections and health behaviors (Umberson et al. 2010). 
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Prior research suggests that the detrimental effects of aging alone are stronger for some 

racial and ethnic groups than others, and more for men than for women (Klinenberg 2002; 

Margolis and Verdery 2017). Physically, men benefit more from marriage compared to 

women (Rendall et al. 2011), though unemployed women see similar protective health 

effects from marriage compared to men (Waldron et al. 1996). Divorce and singledom are 

more strongly associated with higher mortality risk for men than women (Kaplan and 

Kronick 2006). Partnership is not the only family domain with race and gender differences 

in mortality risks. Among a sample of women, for instance, having children is associated 

with longevity for White women but not Black women (Reyes et al. 2018). Contact with 

family members is more protective for Black men’s mortality outcomes compared to Black 

women’s (Bryant and Rakowski 1992).

Factors that may explain the relationship between older adult mortality and family 

embeddedness may also have differential importance for different racial, ethnic, and gender 

groups. For instance, economic security may be a bigger confounder or mediator for some 

groups than others. There are substantial race differences in family formation (Raley and 

Sweeney 2007) and in income and wealth (Noël 2018). Having higher income is also 

associated with greater reductions in mortality risks for White than Black adults (Sorlie et al. 

1992). Health selection and mediation are also likely to differ by race and gender. For 

instance, unhealthy men are more likely to re-partner than unhealthy women (Lillard and 

Panis 1996). Last, although social connections are important for both men and women’s 

mortality, men benefit more than women from small increases in network size (Shye et al. 

1995). These patterns may influence mortality disparities.

Data

To study the links between older adult mortality and family structure, we use data from the 

Health and Retirement Study (HRS), a biennial, longitudinal study of aging that is nationally 

representative of older adults in the United States. It comprises multiple cohorts of older 

adults including the Lost Generation born 1890-1923, the Silent Generation born 1924-1930, 

the original HRS cohort born 1931-41, War Babies born 1942-47, early Baby Boomers born 

1948-1953, and mid Baby Boomers born 1954-1959. The HRS is ideally suited to answer 

questions about mortality and family structure because its sample is large enough to examine 

complex older adult family structures, and it carefully measures mortality timing and a host 

of potential explanatory factors that could confound or mediate the relationship between 

family structure and mortality including health, economic circumstances, and social support. 

Unlike many other aging surveys, HRS follows respondents if they enter nursing facilities 

(since 2000), which offers a chance to examine a wider range of mortality events. The HRS 

is a high-quality survey with low attrition and a response rate above 80% for each wave 

(Health and Retirement Survey 2017).

We compile an analytic sample covering the period 1992 to 2012 (Waves 1 to 11) from the 

RAND HRS main and family files and 2014 Tracker file (RAND Center for the Study of 

Aging 2016; University of Michigan 2018). We use event history analysis (see Methods, 

below) which examines deaths occurring in time intervals and thus necessitates at least two 

observations per person. Of the 37,796 individuals the HRS attempted to reach, 35,779 of 
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them responded by self or proxy to at least two of these waves. The HRS also included 

spouses of respondents, some of whom may be younger than the target ages of eligibility; 

we exclude such people from our analysis (3,300 people), leaving 32,479 respondents that 

were ages 50 and older upon entry into the survey.

In general, the HRS has low item non-response, but it is a complex data set. First, it 

“preloads” certain responses from prior waves in each subsequent wave. Second, the RAND 

files impute missing data on some variables. Third, not all questions are asked of every 

person in every wave; for instance, proxy respondents do not answer questions about 

loneliness, and Instrumental Activities of Daily Living (IADL) and Activities of Daily 

Living (ADL) items are not available in the first wave. To deal with these complexities and 

fill in remaining missing data for non-kin related items, we carry forward respondents’ 

responses to prior waves when data are missing in a wave, or if no prior wave information is 

available, we carry information backward from the subsequent wave. For our kin measures, 

we only carry data backward for children and siblings (e.g., if a sibling is alive in Wave 11 

but missing in Wave 10, we marked them alive in Wave 10). After these procedures, missing 

data are uncommon: we use listwise deletion to exclude an additional 2,811 individuals who 

have missing data on at least one measure of interest. Our final analytic sample includes 

29,665 respondents who contribute a total of 159,667 time intervals (an average of 5.4 

intervals between observations per person).

Methods

We first describe the prevalence of different types of family embeddedness among older 

adults in the United States (Table 1). We then describe the relationship between mortality 

and family embeddedness using a Kaplan-Meier survival curve (Figure 1). Next, we 

statistically test the relationships between older adult mortality and the three different 

operationalisations of family structure (family status variables, the volume of ties, and 

family embeddedness) using Cox Proportional Hazard models (Table 2–4). From the Cox 

models, Table 2 presents survival probabilities at years 5, 10, and 20, and Tables 3 and 4 

present hazard ratios (HRs). Next, we examine whether these relationships vary by 

population subgroup by estimating models that interact family embeddedness with race and 

gender (Table 5).

We also examine a series of sensitivity tests and supplemental models that are summarized 

below and included in the supplemental digital content, including: models that use time-

varying measures of family embeddedness, different definitions of family embeddedness, 

survival analysis modeled on age instead of time in the survey, and an alternative modeling 

approach to illustrate survival curves.

Measures

Outcome variable: time to mortality—For the event history analysis, we examine time 

from survey entry to mortality as the focal outcome variable. The analysis begins with the 

interview date when the respondent enters the survey, and ends at the time of death, with 

censoring of individuals who are still alive at the end of the survey. Deaths are coded on the 

month and year of death according to the National Death Index, but if not available then we 
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use the death date from the exit interview, and if neither is available, then the date of last 

interview. About one-third (34.0%; n=10,074) of the sample dies during their time in the 

survey.

Key explanatory variables: three operationalizations of family structure—Our 

key explanatory measures reflect the presence or absence of three types of family ties at the 

time of entry into the survey: partners (whether or not the respondent reports being married, 

married but spouse absent, or partnered), children (whether or not the respondent reports any 

children including biological, step-, or other children), and siblings (whether or not the 

respondent reports any living siblings; HRS does not distinguish sibling types). We examine 

these measures in three ways, individually, summatively, and as interactions that cross-

classify the full range of available family members. When we look at family ties 

individually, such as being a parent or a partner, they are disembedded measures of family 
status. When we look at family ties summatively, such as how many family members of 

these types someone has without considering what types they are, they reflect the volume of 
family ties available. When we look at family ties as interactions, such as when we contrast 

those who are both a parent and partnered to those who are a parent but not partnered, they 

are measures of family embeddedness. For simplicity, we present the family embeddedness 

measures in categorical terms at first interview (e.g., whether or not someone has a partner 

but no child, or no partner and no child). In the supplementary analyses, we consider some 

alternative specifications, including time-varying measures of family embeddedness and 

ones where we distinguish married and partnered individuals and conduct separate analyses 

by child type (e.g., biological vs. other types of children).

Control Variables—We control for additional attributes associated with mortality and 

family structure. We control for age as a continuous variable, gender, and race/ethnicity 

(Non-Hispanic White, Non-Hispanic Black, Hispanic, or Non-Hispanic Other Race). We 

measure educational attainment at first interview (less than a high school degree, a high 

school degree/GED, some college, or a college degree).

Explanatory factors—We examine three explanatory factors that scholarship suggests 

may account for the association between older adult mortality and family structure through 

confounding or mediation mechanisms. The first is economic security, which we measure 

with total personal wealth excluding secondary residences. We chose this measure because it 

is asked at every interview. We also look at individual income in the last year. We log both 

measures of wealth and income to normalize the distributions. Health is the second 

explanatory factor we test to understand the relationships between mortality and family 

structure. We measure health with a series of variables. We include self-rated health, which 

we dichotomize into good health or better compared to fair/poor health. We also include the 

number of chronic conditions that respondents report in response to questions about 

hypertension, diabetes, cancer, chronic lung disease, heart attack/angina/congestive heart 

failure, stroke, emotional/nervous/psychiatric problems, and arthritis/rheumatism. The next 

health measures we examine are health behaviors: smoking (never, former, or current 

smoker), and whether the respondent engaged in multiple bouts of vigorous physical activity 

during the week. We use “at least once per week” to harmonize across waves. The last health 
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measures we include are the number of IADL and ADLs with which the respondent reported 

needing help. We base each of these on responses to five questions: for IADLs, these include 

help using a telephone, taking medication, handling money, shopping, or preparing meals; 

for ADLS, they include help bathing, eating, dressing, walking across a room, and getting in 

or out of bed. The last explanatory factor is social connectedness, which we measure with 

loneliness and labor force participation. In all waves, the HRS collects a loneliness measure 

as part of the CES-D scale, which asks respondents whether or not they felt lonely much of 

the time over the week prior to the interview; in Wave 1, wording referred to most of the 

time or more. We also tested the full CES-D scale but found that it was less strongly 

associated with mortality than just the loneliness measure and had more missing data (not 

shown). Our second measure of social connectedness, labor force participation, categorizes 

respondents as either working full time, part-time, or not in the labor force. Note that labor 

force participation can also provide economic security, so it can be interpreted as 

contributing to both economic security and social connectedness. Alternatively, it may also 

function as a proxy for age or health status.

Results

Table 1 presents a classification of our sample by family embeddedness upon entry into the 

survey. It shows estimates of the weighted prevalence and sample size of U.S. adults age 50 

and older with different combinations of kin. The descriptive statistics are nested so that 

interested readers can understand how the presence and absence of different family members 

contributes to the distribution. Considering family statuses, our weighted estimates suggest 

that 67.7% of U.S. older adults have a partner, 89.9% have at least one living child (64.5%

+25.4%), and 88.5% have a living sibling (57.7%+2.8%+22.1%+5.9%). Thinking in terms 

of family embeddedness, the estimates also show the cross-classified estimates of whether 

people have or do not have partners, living children, and siblings. Counting family 

embeddedness as the cross-classification of partners and children, an estimated 64.5% of 

older adults have a living partner and at least one child and an estimated 3.2% have a partner 

and no children. We compared our estimate to the National Health and Aging Trends Study 

(NHATS), a nationally representative U.S. study of adults 65+ and find the weighted 

estimate for this group to be almost the same in 2015 (3.2%). These estimates suggest that 

25.4% of older adults have no partner and at least one child, while 6.8% have no partner and 

no children. Last, the table presents an even more refined estimate of family embeddedness 

that accounts for whether or not people have living siblings, although the sample size 

becomes small in some cases. Only 0.4% (N=144 respondents) of U.S. older adults have a 

partner, no children, and no siblings, and 1.0% (N=272 respondents) of U.S. older adults 

have no partner, no children, and no siblings.

Figure 1 presents Kaplan Meier survivorship curves by family embeddedness defined as 

whether respondents had a partner and/or at least one living child at first interview. 

Respondents with both a partner and at least one child have the highest survival, followed by 

those with a partner but no children, then those with a child but no partner. Those with 

neither a partner nor child had the lowest survival. The differences in survival are large in 

magnitude. For instance, ten years after the first interview, older adults with a partner and at 

least one child had an 82.4% survival probability, compared with 69.8% for those with a 
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partner but no child, 68.4% for those with a child but no partner, and 60.3% for those with 

neither type of kin. Both the logrank and Wilcoxon tests indicate significant differences in 

survival probabilities between these groups (p<.001).

Table 2 presents estimated survival probabilities to five, ten and twenty years for respondents 

with three different measures of family structure: family status, volume of family ties, and 

family embeddedness. The left side of Table 2 shows unadjusted, descriptive survival 

probabilities. There is a large degree of variation in unadjusted mortality across the three 

operationalisations, and the three measures show some key differences. For instance, by 

family status, 48.8% of older adults who have at least one child and may or may not have a 

spouse survive 20 years, compared to only 34.4% of older adults who have at least one child 

but no partner via the family embeddedness measure. Similarly, although the 20-year 

survival probability of older adults without any measured immediate kin is the same by 

family count and family embeddedness operationalizations, we see that 49.9% of those who 

have two or more family ties survive, but taking into account the type of kin – like having 

both a partner and a child – yields a 54.1% survival probability.

Adjusted survival probabilities on the right side of Table 2 show much less variation in 

mortality, but they still highlight some interesting distinctions across the three measures of 

family structure. For instance, an older adult with a “no partner” family status (i.e., someone 

who may or may not have a child) has a 64.7% probability of survival 20 years after entering 

the survey, but someone with no partner and no children has a 65.7% probability. Just as in 

the descriptive models on the left hand side, although our family embeddedness measure of 

having no kin mirrors a family count of zero, we see that even having two or more family 

ties has a 66.9% survival probability, but accounting for the types of ties – both a partner and 

a child, in our family embeddedness measures – yields a 67.4% 20 year survival probability.

Table 3 presents hazard ratios from multivariate survival models by family structure. Model 

1 shows the results of a family status approach, indicating that respondents without a partner, 

and respondents without a child have elevated mortality risk, net of demographic control 

variables. The hazard ratio for lacking a partner is 1.31 (p<0.001), and it is 1.18 (p<0.001) 

for lacking a child. Model 2 measures the volume of family ties and finds no differences 

between those with one versus no ties, but that those with two or more family ties have a 

24.9 percent reduction in the hazard ratio of mortality risk (HR 0.75, p<.001) compared to 

those with none, net of controls. Model 3 uses a family embeddedness approach and finds 

that compared to respondents with both a partner and child, older adults with no partner who 

have a child have a higher mortality risk (HR 1.33, p<0.001), followed by older adults who 

do have a partner but no child (HR1.30, p<0.001). Respondents with neither have the highest 

mortality risk (HR 1.48, p<0.001).

Models 4-6 in Table 3 examine how much of the associations between mortality and family 

structure are accounted for by the three sets of explanatory factors (economic security, 

health, and social connectedness). We find that the explanatory factors account for little of 

the mortality risk by family statuses for older adults with no children but some of the 

association for older adults with only a partner. Similarly, these factors account for some, but 

not all of the mortality risk associated with the volume of family ties. The results from 
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Model 6 examining family embeddedness show that although economic security, physical 

health, and social connectedness are all important, mortality disadvantages persist for older 

adults lacking each type of kin compared to those with both a partner and child.

Table 4 examines mortality by family structure accounting for the presence/absence of 

siblings in addition to a partner and children. Similar to Table 3, when we compare Models 

1, 2, and 3, we see greater variation in mortality risk captured by family embeddedness that 

we cannot see with singular family status variables in Model 1 or the volume of ties in 

Model 2. In Model 3, those without any kin have a 79 percent increase in their hazard ratio 

of mortality compared to older adults with all three kin types (HR 1.79 p<.001). Other 

family embeddedness groups also exhibit a wide range of mortality risk. Models 4, 5, and 6 

show explanatory factors account for large portions of the elevated mortality risks in groups 

lacking different types of kin. However, just as in Table 3, these explanatory factors do not 

account for all the mortality differences that we observe. The multivariate models also show 

greater variation in mortality risk with the detailed measure of family embeddedness than 

with the other two simpler specifications.

We also test whether the associations between older adult mortality and family structure vary 

by gender and race. Because measures of family embeddedness captured greater variation in 

mortality than family status or volume of tie operationalisations, we show interactions only 

for this measure. Table 5 shows only coefficients from the main interactions, and the full 

results are shown in the supplemental digital content. Model 1 shows that the relationship 

between family embeddedness and mortality does not vary significantly by gender. Model 2 

shows that most of the race/ethnicity interaction terms show no differences. The only one 

where we find differences between family embeddedness and mortality is for those with a 

partner but no child, and a child but no partner; These groups have a significantly lower 

association with mortality for non-Hispanic Black older adults than for non-Hispanic 

Whites. Many of the other coefficients in this model are negative, which offers some 

suggestive but not statistically significant evidence that the associations between mortality 

and different family embeddedness types may be less strong for racial minorities than for 

non-Hispanic White older adults.

Sensitivity analyses

Our supplemental digital content provides supplemental figures that extend the main 

analyses. Figure A shows the Kaplan Meier survivorship curves by family embeddedness by 

the availability of a partner, children, and siblings. Figure B presents adjusted survivorship 

curves from Table 3 Model 6. Figures C and D present adjusted survivorship curves by 

gender and race/ethnicity estimated from Table 5 Models 1 and 2.

The supplementary tables show results from several alternative specifications and descriptive 

statistics. Table A presents the descriptive statistics for our sample, broken down by family 

embeddedness. For alternative specifications, Table B tests whether measuring kin 

availability as time-varying shows different results from our main results which measure 

family structure at first interview. Our results show the same patterns as those in the main 

text but highlight that losing a sibling during the study is associated with a 13% increase in 

the risk of mortality. Table C tests whether distinguishing between partnered and married 
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older adults, and between biological and non-biological children yields different results. The 

results are overall similar but shows that biological children are more protective than non-

biological children for mortality. Tables D and E show the full models from Table 5 in the 

main text.

In addition to the results shown in the supplemental digital content, we also tested the 

robustness of the results to missing data: removing all missing data (i.e., excluding those 

with pre-filled and carried-over values) and estimating models with relevant flags for 

missing data in order to retain the original sample size both yielded similar patterns of 

results. Next, we re-estimated the survival analysis models using age instead of time in the 

survey and the results were similar (available upon request). We also tested a squared age 

term in our main models, finding that the results are similar (available upon request). Last, 

we used an alternative user-written package in Stata, -stmp2- to estimate parametric models 

that plot counterfactual survivals whereby each observation retains its values but the 

explicitly contrasted variables are changed and that also provide confidence intervals on 

figures (Lambert and Royston 2009; Lambert 2017). We re-estimate the models using this 

package and found similar results to those presented in the main text. All results from these 

supplementary analyses are available upon request.

Discussion

Demographic changes in fertility, mortality, and partnership are shifting family structures in 

the United States, and these changes may shape health and mortality in new ways. For older 

adults, changes in family structure might have particularly important consequences because 

older adults routinely turn to family members for social support (Verdery and Campbell 

2019), companionship (Bookwala 2017), and help with disabilities and managing chronic 

conditions (August and Sorkin 2010; Margolis 2013b; Margolis and Wright 2017). Many 

studies consider associations between older adult mortality and different family structure 

variables, such as being partnered or having children, partnership history, or the volume of 

family ties available. Drawing on important theoretical distinctions, we examine various 

operationalizations of family structure and show the different patterns that can be seen from 

the empirical data. Our analysis examines three different operationalizations of family 

structure, including partners, children, and siblings. Although various recent studies in 

Europe and the U.S. have examined novel operationalizations of family structure (Kravdal et 

al. 2012; O’Flaherty et al. 2016; Kalmijn 2017; Franke and Kulu 2018), research has not 

explicitly compared across measures of family structure and their relationship with 

mortality.

To better understand family as a social determinant of health (Russell et al. 2018) and 

specifically mortality, theoretical models suggest that family embeddedness is particularly 

important in offering a nuanced understanding of older adult mortality patterns compared to 

a focus on family status variables or a focus only on the volume of ties available. Using 

measures of family embeddedness, we find substantial heterogeneity within mortality 

patterns that would otherwise be obscured when looking only at individual family status 

variables or the volume of ties. This may be because of the tendency for resources and 

obligations to be allocated in broader family systems, and that accounting the set of available 
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family members best captures variation in older adult mortality. For instance, considering 

just partners and children, we consistently find that those with neither of these types of 

family members have the highest mortality hazards. Those with both a partner and child 

have the lowest mortality risks, and those with just a partner (and no child) or just a child 

(and no partner) are in between. Additionally, only accounting for the number of family ties 

available masks the unique mortality risks associated with more nuanced measures of family 

embeddedness. For instance, although having more family ties is associated with a reduction 

in mortality risk, our family embeddedness measures show that having some ties (e.g. a 

partner) but not others (e.g. a child) is actually associated with an increased mortality risk – 

so the simple count of family ties does not matter as much as the type of constellations 

available to older adults. These findings are robust to numerous controls and key explanatory 

factors. Considering siblings, we find that those with no family or just one of the family 

member types (only a partner, only a child, or only a sibling) have high mortality risks, 

while those with two types (a partner and child but no sibling, a partner and sibling but no 

child, or a child and sibling but no partner) have intermediate mortality risks. Again, the 

lowest risks are among those with all three types of family members available. Similar to our 

findings on just partners and children, accounting for the different constellations of family 

members available to older adults shows more nuanced patterns of mortality risk compared 

to measuring individual family statuses or the simple count of family ties available.

This article offers one way that family embeddedness can be operationalised to study 

mortality outcomes and to advance our understanding of how family functions as a key 

social determinant of health in the U.S. Breaking down the conjoint availability of different 

types of family members highlights the interactive character of family availability and the 

potentially layered nature of family-related disadvantage in older adulthood, similar to how 

research on intersectionality examines matrices of disadvantage (Crenshaw 1991). However, 

there are many other ways that a family embeddedness perspective could be put into 

practice. Our sensitivity analyses in the supplemental digital content examining non-marital 

partners and non-biological children is one, for instance, but it is far from the only one. 

Embeddedness can also be extended beyond traditional notions of who is family, as other 

types of social support may increase in importance as traditional family networks shrink.

We examined the extent to which different explanatory factors contribute to the associations 

between mortality hazards and family structure: economic security, health, and social 

connectedness. Together they explain a substantial portion of the associations between 

mortality and family, but persistent associations remain even after accounting for these 

explanatory factors. The persistence of these associations suggests family structure plays an 

important role in older adult mortality, a role that likely goes beyond selection and mediation 

along these dimensions. For instance, family members may reduce the mortality risks of 

older adults by helping to manage chronic illnesses (Margolis and Wright 2017) or 

providing direct care when formal care is unavailable, especially for those who cannot afford 

paid care (Charles and Sevak 2005). Families may also provide a sense of “meaning” for 

older adults which may improve outcomes (Taylor et al. 2018), even net of reported 

loneliness and other forms of social connectedness. Other understudied family 

characteristics may also matter for explaining mortality patterns, for instance the educational 

attainment of key family members (Friedman and Mare 2014; Wolfe et al. 2018). Future 
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work may attempt to account for the role of confounders and mediators with more complex 

modeling strategies, including marginal structural models.

Motivated by a literature that has come to emphasize group-level stratification in older adult 

family structure and health (Klinenberg 2002; Umberson 2017), we also tested whether the 

associations between mortality hazards and family embeddedness differ by race and gender 

subgroups in the population. We find few statistically significant interactions between family 

embeddedness and gender or race/ethnicity, but patterns suggesting that family 

embeddedness may differ by demographic group. However, sample sizes within different 

racial/ethnic groups are small, which increases the chances of obtaining such null results. 

Indeed, the direction of the coefficients in the models that interact the focal variables with 

race and gender offer some suggestive evidence that there may be group-level stratification 

in these relationships, specifically that the associations may be less strong for non-White 

than for White older adults and stronger for men than women. Such findings deserve further 

investigation.

Our analysis is constrained by available data. We cannot account for the full diversity of 

meaningful kin types present in the contemporary United States or all of the ways through 

which families can affect health and mortality. For example, the HRS does not distinguish 

between types of siblings (biological vs. step). In general, the role of siblings in the health 

and well-being of older adults is understudied. We find that sibling availability is important 

for older adults’ mortality risk. For instance, in our supplemental results, we find that the 

death of a sibling during participation in the survey is the only loss associated with higher 

mortality risk. This could be because siblings provide important resources and support 

(Voorpostel and Van Der Lippe 2007) especially at older ages (Connidis and Campbell 

1995), or that they are particularly important when older adults do not have others to turn to 

(Pinquart 2003). We also do not examine interaction frequency, geographic proximity, or 

intergenerational transfers between family members. Instead, we concentrate on whether 

respondents have living kin, which is a necessary condition for any transfers or support; our 

estimates are likely to be conservative because they include all kin, rather than only 

considering those with whom respondents are close. We also cannot account for relationship 

quality, which might matter for the degree of social support and effects on one’s health.

Our supplemental analyses tested time-varying changes in available family members and 

found that most results were similar to those examining kin availability at first interview. 

This did not capture historical changes in partnership and fertility, nor the timing of, that 

occurred before the start of the survey, which have been shown to be important in shaping 

adults’ health and mortality (Doblhammer 2000; Berntsen and Kravdal 2012; Kravdal et al. 

2012; O’Flaherty et al. 2016). Some of the groups we examine (either with certain family 

members available at baseline or those that lose family members over the course of the 

study) are small (e.g older adults with a partner but no children or siblings). Studying such 

quantitatively rare but theoretically important groups using a diversity of methods is an 

important direction to supplement knowledge about the outcomes for older adults in these 

unusual family forms.
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Our main analysis focused on spouses, biological children, and siblings, and in the 

supplementary analysis, we also included non-marital partners and non-biological children. 

Future research could also consider additional family members such as parents, 

grandchildren, and extended kin like cousins. Ongoing changes in families have led some to 

speculate that others will fill some of the gaps. Step-relations, friends and other non-family 

ties are thought to be increasingly important (Latham-Mintus 2019; Mair 2019;) but 

unfortunately, few studies have substantial measurement of such ties. Other research finds 

that other forms of social engagement like volunteering (Okun, Yeung, and Brown 2013) and 

religious service attendance can be important for health and well-being (Litwin 2007), but 

we did not have consistent measures of these types of social activities in the majority of 

HRS waves. Further, the effect of certain family members and family embeddedness may 

change with age or across cohorts (Hurt, Ronsmans, Thomas 2006). For instance, families 

may be especially critical at the end of life, as major decisions and health tasks must be 

managed; more research is warranted. Future research should consider how families are one 

component of the broader health environments in which older adults are situated (Russell et 

al. 2018).

Studies have long examined the links between families and mortality. As the family 

structures of older adults have become more complex, and inequalities more layered upon 

each other than in the past (Carr 2019), it is important to examine how older adult mortality 

risks are distributed across contemporary family forms with a family embeddedness 

perspective. In this study, the most disadvantaged in terms of mortality are older adults who 

lack any measured family. Recent research shows that this group is not inconsequential in 

size, with 6.6% of adults 55 and above in the United States with no partner or children in 

1998-2010 (Margolis and Verdery 2017); other work projects that the prevalence of this 

group will rise in the near future across a variety of contexts (Verdery and Margolis 2017; 

Verdery 2019). Policymakers of the future may face challenges posed by a growing 

population of older adults without close family members – a group with high mortality risk, 

poorer health, and lower economic security and social connections. To continue to improve 

the well-being of older adults, research must attend to the changing nature of families in 

contemporary society.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Kaplan-Meier survival curves by family embeddedness (including partner/spouse and 

children) at baseline.
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