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Abstract

While considerable work has examined the association between social relationships and health,
most of this research focuses on the relevance of social network composition and quality of dyadic
ties. In this study, | consider how the social network structure of ties among older adults’ close
family members may affect cardiovascular health in later life. Using data from 938 older adults
that participated in Waves 1 and 2 of the National Social Life, Health, and Aging Project
(NSHAP), | test whether older adults who occupy bridging positions among otherwise
disconnected or poorly connected kin in their personal social network are more likely to present
elevated levels of C-reactive protein (CRP), a biomarker for cardiovascular risk. Results indicate
that occupying a bridging position among family members is significantly associated with elevated
CRP. This effect is unique to bridging kin network members. These findings suggest that ties
among one’s closest kin may generate important resources and norms that influence older adults’
health, such that bridging kin network members may compromise physical wellbeing. I discuss
these results in the context of prior work on social support, family solidarity, and health in later
life.
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INTRODUCTION

Heart disease is the leading cause of death among older Americans (National Center for
Health Statistics 2015) and is responsible for over $100 billion in national health
expenditures each year (Heidenreich et al. 2011). While aging and lifestyle habits such as
smoking are known to put people at higher risk, research also suggests that social
relationships profoundly influence cardiovascular health in later life. This is especially true
with respect to older adults’ family relationships, which are closely linked to a variety of
social processes that shape health outcomes (e.g., Rook 2015; Silverstein, Chen, and Heller
1996). To date, most work on this topic has explored how the guality of older adults' dyadic
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kin relationships influence risk for cardiovascular disease (CVD) (Kiecolt-Glaser, Gouin,
and Hantsoo 2010; Rook 2015), emphasizing the protective effects of positive kin
relationships and the adverse effects of ambivalent or negative family ties (e.g., Liu and
Waite 2014; Uchino et al. 2015).

Considerable research also suggests that the structure of one's personal network influences
health in important ways (Berkman et al. 2000; Valente 2010). Network structure generally
describes one's connections to others in the social environment, including network size,
composition, frequency of interaction, and closeness with network members, as well as the
connections that exist among network members (Seeman and Berman 1988; Burt 1992;
Cornwell et al. 2009). While prior work has considered how some aspects of network
structure influence health (e.g., Berkman et al. 2000), little attention has been given to
whether and how the ties that exist among one's network members inform older adults’ CVD
risk. Theoretical and empirical work on social networks suggests that this structural
characteristic may be important, as a network'’s influence on an individual stems not only
from one's direct ties to network members, but also from the connections that exist befween
network members (Coleman 1988; Milardo 1988; Simmel 1950).

Indeed, theory on kin networks proposes that the range of social resources that stem from
family ties may be most effectively studied by looking beyond dyadic relationships. Kin
dyads are necessarily embedded in broader family structures, characterized by particular
family histories and life course events. Such interdependencies can ultimately shape the
configuration of family ties and the various supports, strains, and caretaking arrangements
that aging adults experience (Van Gaalen, Dykstra, and Flap 2008; Widmer 2010). Unlike
kin, non-kin network members are not intertwined within a broader family system. Although
non-kin ties— especially friendships — are key sources of companionship and socialization,
these relationships are often disconnected from the kinship system, are not embedded in the
set of normative obligations and social resources that emanate from family interconnectivity
(Huxhold, Miche, and Schiiz 2014; Wellman 1990; Widmer 2010).

Bridging is one measure of social network structure that refers to a lack of connectivity
among network members. Generally speaking, a focal individual (i.e., ego) occupies a
bridging position when two network members (i.e., alfers) have direct ties to ego, but are not
directly connected to each other (Burt 1992; 2000). In this paper, | consider the possibility
that bridging kin in particular may be associated with cardiovascular risk in later life. Prior
research indicates that social support, strain, and regulation are key mechanisms linking
social relationships to the physiological processes associated with CVD risk (Graham,
Christian, and Kiecolt-Glaser 2007; House, Umberson, and Landis 1988; Uchino 2006). |
argue that bridging kin alters may influence CVD risk through its associations with each of
these social mechanisms known to impact the biological pathways associated with CVD.

Occupying a bridging position may undermine ego's access to stress-buffering social
supports and coordinated care that would otherwise emerge from, or be facilitated by, the
ties between their closest kin. Bridging kin may also reflect conflictive social relations,
complex family histories, or poorly functioning or otherwise burdensome caregiving
networks, contributing to older adults' social strain, and requiring that they spend discrete

Soc Sci Med. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldman

Page 3

periods of time with close relatives to maintain their personal networks (Burt 2000; Feld
1981; Wellman 1990). For older adults especially, bridging kin may reflect declines in
intergenerational solidarity, and contrasting with expectations around close-knit, dense
family structures and normative caretaking obligations (Bengtson 2001; Widmer and La
Farga 1999).

Using nationally representative longitudinal data from Waves 1 and 2 of the National Social
Life, Health, and Aging Project (NHSAP), | examine whether occupying a bridging position
among kin network members is associated with elevated cardiovascular risk among older
adults. I also consider whether CVD risk is associated with bridging any network alters, or
whether this health outcome pertains specifically to bridging kin alters.

BACKGROUND

Physiological Links between Social Relationships and Cardiovascular Health

The cardiovascular system is a main physiological pathway linking social relationships and
physical health (Kiecolt-Glaser et al. 2010; Uchino 2006). The mechanisms accounting for
this association are often theorized within the context of three areas of social relationships:
social support, social strain, and social regulation (Graham et al. 2007; House et al. 1988).

Broadly speaking, social support refers to the emotional care, and instrumental and practical
aids that come from social ties and that benefit individuals' mental and physical health
(House et al. 1988). Strong evidence in support of the stress-buffering hypothesis suggests
that social support protects against CVD, in part through protecting individuals from the
potentially deleterious physiological effects (e.g., higher blood pressure, weaker immune
regulation) of stressful life events that can contribute to poorer cardiovascular health (Cohen
and Willis 1985; Uchino 2006). Indeed, these social supports provide key coping resources
for older adults experiencing life strains. Likewise, social strain emanating from demanding
social ties, or ambivalent or negative social exchanges, is linked to compromised immune
functioning and cardiovascular reactivity (e.g., changes in heart rate or blood pressure)
among older adults (Kiecolt-Glaser et al. 2010). Interpersonal stressors that lead to poorer
mental health are considered to be a primary means by which social relationships adversely
influence physical health (Thoits 2011). Social control or regulation refers to the capacity of
others in one's social environment to communicate with one another and influence the health
or behaviors of a given individual (House et al. 1988; Umberson 1987, 1992). Social ties that
coordinate to collectively enhance an individual's health promoting behaviors, or provide
care to an aging family member, can ultimately impact those individual behaviors or
management of chronic health conditions that influence cardiovascular health.

As these theories propose multiple mechanisms linking social relationships to CVD risk,
there is considerable interest among scholars as to how social network factors relate to
cardiovascular health. Some work in this area has focused, understandably, on the closest
social ties that older adults maintain. Non-kin ties are associated with some cardiovascular
health benefits, including lower depressive symptomatology and better mental health (Fiori,
Antonucci, and Cortina 2006). Nevertheless, non-kin network members are more likely to be
disconnected from the kinship network, offering limited types of social supports and having
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less capacity for collective regulation than kin ties (Huxhold et al. 2014; Wellman 1990).
Indeed, kin relationships can have an especially pronounced effect on physical health,
underscoring the importance of family relations in studying the physiological mechanisms
linking social relationships and CVD (Yang, Schorpp, and Harris 2014).

Kin Network Structure and Cardiovascular Risk

Certain aspects of family network structure may influence older adults' health in ways that
can shape cardiovascular health. More so than friendships, a larger number of supportive
family members is associated with lower CVD risk and better psychological health (Uchino
et al. 2015). Among older adults especially, intergenerational solidarity theory suggests that
positive kin ties contribute to healthful aging, including decreased mortality among older
parents (Silverstein and Bengtson 1991). Applications of this research paradigm often use a
dyadic framework, emphasizing frequent contact, reciprocal support exchange, and
normative obligations within the parent-child bond, and their implications for older adults’
psychological well-being and stress (e.g., Silverstein et al. 1996; Marks, Lambert, and Choi
2002). Likewise, extensive work on the conjugal bond generally finds that older adults’
cardiovascular health is strongly associated with marital quality, perhaps more so for women
than men (see Robles et al. 2014 for review). While positive marital quality may protect
against cardiovascular reactivity, the stress and emotional burdens of spousal caregiving in
later life may significantly increase older adults’ psychological distress (Galinsky and Waite
2014; Liu and Waite 2014). Despite this evidence, little work has considered how the
broader configuration of kin ties within one's social network may influence the social
determinants of CVD risk. That is, little attention has been paid to the health implications of
how one’s family members are connected to each other.

With respect to network structure, | focus in particular on the issue of bridging. An
individual (i.e., ego) occupies a bridging position when they have direct social connections
to at least two individuals (i.e., alters) who are not directly connected to one another (Burt
2005). Importantly, whereas bridging refers to the absence of ties among alters, social
closure refers to the presence of ties or connections among alters and the social resources
that inhere in those ties (Burt 2000; Coleman 1988). Various strands of social network
theory propose that the implications of bridging positions and social closure may depend on
the particular context of interest. For instance, bridging has been discussed extensively in
terms of potential social and economic benefits, including strategically playing two network
members against one another, controlling the flow of resources between otherwise
disconnected network members, and accessing information from diverse social domains that
social closure may otherwise preclude (Burt 2000; Feld 1981; Gould and Fernandez 1989).

Still, other work suggests that social network bridging may be risky, particularly as it relates
to health and wellbeing. Certain social resources that benefit individual health may depend
on there being social closure among one's closest network members (Coleman 1988). For
instance, older adults who bridge members of their social networks are more likely to
experience abuse or mistreatment than those with more social closure among network alters
(Schafer and Koltai 2015). In this circumstance, a bridging position may compromise alters'
capacity to share information and coordinate protection ego against stressful or harmful
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events. More generally, individuals who are embedded in networks with greater connectivity
benefit from more relationships based on trust and reciprocal obligation, which is
particularly important for exchanging social support, enforcing social control, and
monitoring network members’ behaviors (Coleman 1988; Cornwell 2009).

To this end, there are several reasons why bridging kin in particular may be associated with
elevated CVD risk, given its correlates with many of the mechanisms that link social
relationships to cardiovascular disease.

Social support—Among older adults' especially, social networks are largely kin-based
(Cornwell, Laumann, and Schumm 2008), and are typically characterized by more
instrumental and emotional support exchange than non-kin ties (Grundy and Henretta 2006).
These supports are most accessible when kin alters are connected to one another (Hurlbert,
Haines, and Beggs 2000). For instance, with regard to instrumental supports, kin close to an
older adult often coordinate and consult with one another around the responsibilities of
caring for an aging family member (Wellman 1990). Coordinated care among kin may more
effectively monitor and manage older adults' chronic conditions than a dyadic relationship
with a given network alter, reducing the caregiving burden of a single individual (Ingersoll-
Dayton et al. 2003). Likewise, kin networks with more social closure are more likely to
serve as consistent sources of high emotional support, with “several persons collaborating”
toward such support provision (Widmer 2010: 46).

Research on demographic trends in family configuration serves to illustrate this point.
Bridging kin may reflect complex family histories including divorce and remarriage that
result in ego being the sole individual connecting members of multiple family systems who
are unlikely to otherwise have ties with one another. As divorce is associated with the
disruption or weakening of family ties, divorced older adults are limited in their ability to
draw on intergenerational supports and are more likely to experience intergenerational
estrangement (Dykstra 1997). Likewise, greater geographic dispersion of family may make
it more likely that older adults bridge kin whose contact with one another is otherwise
infrequent or nonexistent given their physical distance, which challenges reciprocal support
exchange within the kin network and the capacity of kin to coordinate care (Bengtson 2001;
Dykstra and Fokkema 2010; Hank 2007; Van Gaalen et al. 2008). In these ways, occupying
a bridging position among kin may indicate compromised access to those emotional and
practical social supports that, consistent with the stress-buffering hypothesis, are important
means of protecting older adults' cardiovascular health from the psychological and
physiological impact of stressful life events and chronic social strains. As many chronic
conditions common among the elderly feature inflammation (Sarkar and Fisher 2006), the
potential for interconnected kin to efficiently influence disease management may have direct
implications for CVD risk.

Social regulation—Bridging one's closest kin may also undermine access to important
health benefits that stem from an interconnected family structure. Consistent with social
control theory, connectivity among kin alters provides opportunities for alters to
communicate with one another around ego’s health, and collectively influence ego’s
adoption or deterrence of certain behaviors (e.g., diet, physical activity) that may impact
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cardiovascular health (Umberson 1987; 1992). Although some health habits may be
reinforced or deterred through influential dyadic ties, the key argument here is that the ties
among one's closest kin offer the potential for coordinated efforts and collective pressures
that may more purposefully and effectively influence ego's health-related behaviors
(Berkman et al. 2000; Cornwell 2009). Indeed, some studies suggest that greater
connectivity among network alters may be particularly consequential for normative
reinforcement of health behaviors such as smoking cessation, even more so than dyadic ties
(e.g., Christakis and Fowler 2008; Valente 2010). Bridging kin may therefore attenuate kin’s
capacity to collectively monitor and influence individual wellbeing (Cornwell 2009; Schafer
and Koltai 2015). When network members are connected to one another, they are better able
enforce social norms and/or sanction deviations from certain health behaviors (Coleman
1988).

Social strain—Finally, bridging can indicate dissonant social relations and/or a lack of
embeddedness in cohesive social groups (Bearman and Moody 2004), contributing to stress
and social strain. According to structural balance theory, the absence of ties between one’s
closest social network members may induce psychological distress for ego. Individuals
generally prefer that their close social relations also have ties with one another, as this type
of transitive or closed network structure generates feelings of liking and positivity within the
network (Davis 1963). In the case of family, poorly connected kin may reflect conflict or
estrangement among family members, contrasting with general desires for positivity among
network alters, as well as normative obligations around family connectivity. Relatedly, stress
may also result from felt pressures to mediate kin in conflict with one another (Sorkin and
Rook 2004; Agllias 2011).

Social strain may also be a consequence of broader family processes that are antecedents of
bridging kin positions. Poorer cardiovascular health may emanate in part from the stress
associated with circumstances surrounding family reconfiguration such as divorce,
remarriage, and widowhood that may be reflected by bridging kin positions (Mineau, Smith,
and Bean 2002). Additionally, bridging kin may reflect poorly functioning caregiving
patterns that extend beyond traditional dyadic interactions. This network circumstance may
cause strain for an individual who provides care within a family system, or assumes
responsibility around coordinating family members who collectively provide care. Indeed,
shared responsibilities within well-functioning, informal caregiving networks are important
aspects of kin relationships that lower the burden and stress of individual caregivers and
provide more effective care, but that also require connectivity among members of the
network (Tolkacheva et al. 2010). For each of these reasons, bridging kin may impact CVD
risk by contributing to levels of interpersonal strain that are more generally associated with
cardiovascular reactivity (Chiang et al. 2012; Fuligni et al. 2009).

Hypothesis 1: Occupying a bridging position among kin will be associated with
increased CVD risk, given its correlates with the social processes (social support,
social regulation, social strain) that influence the physiological processes linking
social relationships and cardiovascular health.
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Figure 1 illustrates three possible types of bridging in the context of kin and non-Kkin alters.
Diagram A illustrates an individual (ego) who bridges kin. Diagram B illustrates an
individual who bridges a kin and non-kin pair, and diagram C shows a bridging position
among a pair of non-kin alters. Individuals' personal networks can include any combination
of these three scenarios, or have no bridging potential at all (i.e., complete social closure).
My primary argument is that the network structure represented in Diagram A (bridging kin)
may be uniquely associated with elevated CVD risk, as non-kin ties are less embedded in the
norms and support systems that characterize the broader family system.

Hypothesis 2: An association between bridging network alters and CVD risk will
be specific to bridging Kin network alters.

Prior research also reveals gender differences in how kin networks are experienced and
maintained. Women tend to report greater emotional closeness and interaction with kin than
do men, even following divorce, have a higher proportion of kin network alters (Gerstel
1988; Laditka and Laditka 2001), and more often assume roles around organizing family
gatherings among both their own and their partner’s sides of the family (Widmer 2010). As
families are inherently comprised of formal roles (e.g., spouse, sibling) that carry
expectations around relations to other family members, psychological distress may occur
when a role domain is strained or conflicted (Thoits 1995). Indeed, women also experience
greater psychological distress than men when perceiving kin relationships to be strained
(Gerstel and Gallagher 1993). Physiological disease pathways associated with social strain
may be activated by engaging with social network members in a way that fails to reinforce
or define meaningful social roles, particularly those roles that provide a sense of value and
attachment (Berkman et al. 2000). In this way, an association between bridging kin and
cardiovascular risk may differ by gender.

Hypothesis 3: Women who occupy bridging positions among kin will be more
likely to exhibit elevated CRP than men, due in part to the greater stress that results
from having poorly connected kin network members.

The Present Study

The primary motivation for this study is the idea that significant resources and social norms
that influence older adults' health may depend on there being ties among kin network
members, apart from the quality and resources available through one's direct, dyadic
relationships. Hence, | test the possibility that bridging otherwise disconnected or poorly
connected kin network members may contribute to CVD risk by undermining older adults'
access to important stress buffers and social regulation, and contributing to social strain. |
also examine whether any association between bridging and CVD risk is specific to kin
alters, or be related to bridging any network alters (kin or non-kin).

As an indicator of CVD risk, | focus on C-reactive protein (CRP) - a widely used biomarker
for CVD, inflammation, and mortality in the research and clinical contexts (Pearson et al.
2003). CRP is both an independent predictor of CVD, as well as a diagnostic measure of
cardiovascular burden (Bozkurt, Mann, and Deswal 2010), and has been used to suggest
linkages between CVD and social relationships (Ford, Loucks, and Berkman 2006; Kiecolt-
Glaser et al. 2010).
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It is important to emphasize that prior work has considered how otfier characteristics of
network structure and quality may shape CVD risk, and it is possible that some of these
measures attenuate any relationship between bridging and CRP levels. For instance, larger
networks may provide individuals with greater social integration and alternative sources of
social support (Berkman and Syme 1979), thereby lowering CVD risk. More kin-based
personal networks may reflect a close-knit family structure (Haines and Hurlbert 1992),
potentially increasing health benefits from more coordinated family support. Emotional
closeness with alters may indicate stronger interpersonal attachment and greater access to
social support (Graham et al. 2007; Haines and Hurlbert 1992; Thoits 2011), while frequent
interaction may provide more opportunities for support exchange and monitoring of health
behaviors (York Cornwell and Waite 2012). A key goal of this study, therefore, is to test
whether bridging may be associated with CVD risk independently of other social network
measures studied by prior research.

DATA AND ANALYSIS

The NSHAP

To investigate this research question, | use data from Waves 1 and 2 of the National Social
Life, Health, and Aging Project (NSHAP), collected in 2005-2006 and 2010-2011,
respectively, from a nationally representative sample of older adults. The NSHAP is an in-
depth survey of older adults' social relations and health, collecting information on
respondents' social networks, marriages, social engagement, medication use, health history,
and sexuality, as well as physical, psychological, and cognitive wellbeing. A number of
physiological, biomeasure, and anthropomorphic measures were also collected, allowing for
a comprehensive study of how close social relationships and health are associated within the
older population (Suzman 2009).

Wave 1 included 3,005 community-dwelling Americans ages 57-85 (born between 1920 and
1947) at the time of data collection. The NSHAP uses a multi-stage, national area
probability design balanced for age and gender subgroups, and oversampling African
Americans and Hispanics. Eligible individuals were selected from households screened by
the Health and Retirement Study (HRS) in 2004, which provided the NSHAP sample for
Wave 1. The response rate was 75.5%. Of those surviving and age-eligible Wave 1
respondents, 2,548 (89%) also participated in Wave 2. Surveys were conducted by the
National Opinion Research Center (NORC), and included in-home interviews and
biomeasure collection, followed by leave-behind questionnaires that respondents were asked
to return by mail to the NORC.

The NSHAP is an ideal dataset for exploring the relationship between social network
bridging and CRP as an indicator of CVD risk. The NSHAP is one of the only nationally
representative datasets of older adults that collects both social network data and
biomeasures. Bridging kin may be particularly stressful for older adults given their reliance
on family for social support. Because the NSHAP elicits detailed information on the nature
of respondents' relationships to their social network members, | can explore whether any
association between bridging positions and CRP levels is unique to kin relations, or if it is
instead reflective of stress or compromised social support that may be associated with the
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phenomenon of bridging in general. Finally, the longitudinal nature of the NSHAP is
advantageous in reducing endogeneity bias, as it is plausible that older adults in poorer
health are less physically capable of maintaining connectivity among family members, such
as organizing family events that bring together otherwise poorly connected kin.

C-Reactive Protein

The outcome of interest in these analyses is whether respondents present elevated CRP
levels at Wave 2 as an indicator of cardiovascular risk. Although the NSHAP collects several
biomarkers, including blood pressure and heart rate, CRP is one of the most reliable markers
for systematically identifying cardiovascular risk (Willerson and Ridker 2004), beyond many
traditional risk indicators such as hypertension and cholesterol (Cushman et al. 2005).

A random five-sixths of Wave 1 participants (2,494) were asked to provide a blood sample
as part of the in-home interview, which was later used to obtain CRP measurements. About
82% of this sample was willing and able to provide blood samples. Those respondents who
agreed to provide samples did not differ significantly from those who disagreed with regard
to age, gender, race, ethnicity, education, partner status, income, self-reported physical or
mental health, and number doctor visits in the prior year (Nallanathan et al. 2008). Of the
2,032 samples made available for analysis at Wave 1 (McDade, Lindau, and Wroblewski
2011), 1,468 (72.2%) also provided a sample at Wave 2. Among these respondents, 85
provided samples that were insufficient for laboratory analysis at either wave (primarily due
to an insufficient volume of blood). An additional 173 participants are excluded from the
present analysis due to presenting CRP measures greater than 10.0 mg/L at either wave.
Concentrations this high signify an acute inflammatory infection, and are not reliable
measures for assessing the effects of chronic low-grade inflammation reflective of CVD risk,
or for comparing CRP levels across waves (Pearson et al. 2003). This results in 1,210
participants who provided analyzable samples at both waves.

Prior work establishes that CRP concentrations greater than 3.0 mg/L are clinically
meaningfully elevated levels, indicating the presence of chronic low-grade inflammation that
is associated with increased CVD risk (Pearson et al. 2003). Researchers recommend
interpreting CVD risk by classifying CRP measures as low or normal (<3.0 mg/L) or as high
(>3.0 mg/L) (Pearson et al. 2003). This criteria is used in the clinical setting to make
medical treatment decisions, and represents a meaningful cut point for inferring individual
immune dysregulation and mortality risk. Following this recommendation, | generate a
dichotomous indicator of whether a respondent presents elevated CRP levels at each wave
based on whether their CRP concentrations are above the 3.0 mg/L benchmark (see Liu and
Waite 2014; Yang et al. 2014 for other examples of this application).

Social Network Structure and Kin Ties

As part of the in-home interview, the NSHAP asked respondents to respond to a
conventional name generator that is designed to gather information about individuals’ core
social support networks (Bailey and Marsden 1999; Marsden 1987). Specifically,
respondents were asked to name individuals with whom they had discussed "important
matters" in the prior year. Respondents could name up to five people who were recorded in
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Roster A, and described the nature of their relationship to each alter (e.g., child, friend,
neighbor), the closeness of their relationship, and their frequency of contact. Respondents
were then asked if s/he had a spouse/partner if one was not named in Roster A. If so, the
spouse/partner was recorded in Roster B. Respondents were then asked if there was any
other person with whom they are especially close. If so, this person was added in Roster C.
Respondents also reported how often each network member (including the spouse/partner)
talks with every other network member.

To classify the types of alter pairs that respondents bridge, | combine data on alters’
relationships to ego (i.e., kin or non-kin) and the reported frequency of interaction among all
network members. | consider any alter as kin that is related to the respondent by birth or
marriage. Using NSHAP-provided relationship categories, this includes any alter that
respondents describe as a spouse, parent, in-law, child, step-child, brother, sister, or other
relative. | classify all other alters as non-kin. My primary measure of bridging uses a
dichotomous indicator of whether the respondent reports that at least one pair of network
members of a given type (kin or non-kin) were totally unconnected or only poorly connected
to each other (i.e., they interact once a year or less often).

My main interest is in examining whether occupying bridging positions among kin is a
structural feature of social networks that is uniquely associated with elevated CRP. Because
the opportunity to bridge family members depends on having at least two kin network
members, | restrict the analyses to those respondents who provided information on at least
two kin alters. | address issues related to potential selection bias based on this restriction
below.

I control for basic sociodemographic characteristics at Wave 1, including age (divided by 10
to make the coefficient more meaningful), race (white, African American, or other race),
gender, ethnicity (Hispanic versus non-Hispanic), partner status (married/partnered versus
single/never married, widowed, or divorced), and educational attainment (less than high
school versus high school, some college, and bachelor’s degree or higher).

Smoking, obesity, and depression each contribute to elevated CRP, as does having chronic
conditions with some inflammatory component (King et al. 2003, 2004). Likewise,
depression and chronic health conditions — many of which are correlates of smoking and
obesity - may limit one’s ability to maintain a tight-knit family structure, compromising how
effectively one can organize family gatherings or otherwise maintain contact among kin. |
include a dichotomous indicator of whether respondents reported being a smoker at Wave 1
(1 =yes). | determine obesity status using the NSHAP measures of body mass index (BMI),
considering anyone with a BMI of 30 or higher as obese in accordance with Centers for
Disease Control (CDC) BMI interpretation guidelines. (BMI is calculated as an individual's
weight in kilograms divided by the square of his or her height in meters. Weight and height
are among the anthropomorphic measurements collected as part of the NSHAP in-home
interviews). Depression is measured by averaging respondents’ standardized responses to a
modified version (11 items) of the Center for Epidemiological Studies Depression scale
(CES-D) (a = .80), asking participants to rate how often they experience symptoms such as
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“having trouble getting going.” The NSHAP also asks respondents whether they have ever
been diagnosed with each of seventeen conditions, most of which are chronic and lifestyle-
related in nature (e.g., diabetes, hypertension, cancers), and which feature inflammation. |
sum respondents’ affirmative responses to reflect their overall history of inflammatory
conditions. | also include a count respondents’ total regular prescription and over-the-
counter medications recorded by the interviewer and later classified according to the
Multum drug typology (Qato et al. 2009). A greater number of regular medications could
reflect poorer health and higher CRP, while some medications such as antidepressants and
cholesterol treatments may have anti-inflammatory properties (e.g., Ansell et al. 2003;
Miller, Maletic, and Raison 2009)

As discussed, other measures of social network structure may influence cardiovascular risk,
bridging kin, and the relationship between these two variables. | control for network size as
the sum of all network confidants (kin and non-kin) named by the respondent, as well as
average frequency of interaction with and emotional closeness to alters at Wave 1.
Emotional closeness is measured as the average of respondents' reports of how close they
feel to each network member (1 = "not very close,” 4 = "extremely close"). Likewise,
frequency of interaction is the average of respondents' reports of how often they talk with
each alter (1 = "less than once a year," 8 = "every day"). | also control for the proportion of
kin in respondents' networks (number of kin alters divided by network size) at Wave 1.
Finally, following evidence that support and quality of family relationships is associated
with inflammation (Sbarra 2009; Yang et al. 2014), | create a scale of general questions
about family support, including how often respondents feel that: (1) they can rely on family,
and (2) they can trust family. Participants responded using a 1 to 3 scale (1 = "hardly ever (or
never)," 2 = "some of the time," 3 = "often"). The Cronbach's a indicates moderate
reliability (a = .67).

All controls use Wave 1 measures, allowing me to consider the relationship between
bridging kin and elevated CRP net of baseline health status and social network features.
Table 1 provides descriptive statistics for all variables.

Analytic Strategy

| first consider the prevalence of bridging kin and elevated CRP within the analytic sample,
including the types of poorly connected Kin pairs. | then use logistic regression analysis to
generate a series of multivariate models predicting the probability of presenting elevated
CRP. Given that the outcome of interest is dichotomous (i.e., whether or not a respondent
has elevated CRP at Wave 2), logistic regression is an appropriate analytic strategy.

| first examine the relationship between bridging kin and CRP when controlling only for
Wave 1 CRP. Next, | consider how this relationship changes when accounting for
sociodemographics and health-related variables known to impact cardiovascular risk. A third
model includes family and social network covariates (apart from health controls) that may
influence respondents’ likelihood of bridging kin or exhibiting elevated CRP associated poor
family relationship quality. A final model includes all covariates together, examining the
relationship between bridging kin and CRP levels when accounting for all baseline
predictors. Additional analyses consider the relationship between the number of kin pairs
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one bridges as a predictor, as well as whether there is a multiplicative effect of gender and
bridging kin in predicting CRP. | also compare the main results with additional models
designed to test whether an association between poorly connected kin and elevated CRP is
unique to kin alters, or whether it extends to other types of poorly connected network
members.

Attrition and Selection

Because the possibility of bridging kin depends on having at least two kin alters (who may
or may not be connected to one another), | include in the analysis only those respondents
who name at least two kin alters in their personal networks at Wave 1. (Supplemental
analyses that code respondents with 0 or 1 kin alters as "not bridging kin" are consistent
with the results presented here.) The final models include the 938 respondents with non-
missing data on all variables and at least two kin alters. Of the 1,210 respondents that
provided analyzable and valid blood samples at both waves, 47 name zero kin in their Wave
1 network and 172 report one kin alter. Additional excluded respondents (N = 53) had
missing data one or more covariates, the majority of whom did not report on family quality,
which was collected as part of a leave-behind questionnaire. (These respondents do not
significantly differ from those included in the models with regard to CRP levels at either
wave or whether they bridge kin.)

It is possible that those respondents included in the analyses differ systematically from those
who are missing data on one or more variables, who are excluded on the basis of naming
fewer than two kin network members, or who did not participate in both waves. To account
for this possibility, I follow the inverse probability weighting adjustment used in other
NSHAP studies to correct for non-random attrition between waves and potential selection
bias (e.g., Cornwell and Laumann 2015; Schafer and Koltai 2015; York Cornwell and Waite
2012). | first use a logit model to predict whether a baseline respondent is included in the
final analytic sample, using a number of sociodemographic, health, and network-related
covariates (including total network size and total kin network members (0-7)) as predictors.
I then multiply the inverse of this predicted probability by the Wave 1 NSHAP person-level
weights that adjust for age and urbanicity, and apply these weights to the regression models.
The final weights attenuate selection bias by giving greater weight to those cases that are
more likely to be excluded, and allowing the models to generate estimates that better
approximate those that would be derived if all respondents were included in the final sample.
All models also use the NSHAP sample clustering and stratification to account for the
multistage, clustered survey design and selection at Wave 1.

FINDINGS

| begin by briefly describing the network structure and baseline health of the respondents
who are included in the analytic sample. Approximately 21% of respondents occupy a
bridging position between at least one pair of kin alters at Wave 1. On average, respondents
name between four and five network members, and report interacting with network members
relatively often (between once a week and several times a week). Respondents also tend
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report high emotional closeness with network alters (between "very" and "extremely" close),
and the networks are largely kin based (73% kin alters, on average).

With regard to health, 20% of respondents present elevated CRP at Wave 1, compared to
approximately 31% at Wave 2. Respondents report, on average, having had between two or
three chronic conditions, few depressive symptoms, and take about five medications
regularly. Only 12% report being smokers at Wave 1, and 37% have BMIs categorized as
"obese."

Bridging Kin and CRP

Table 2 presents the frequency of bridging among various types of triads involving kin
network members. The majority of disconnected or poorly connected pairs include a child of
the respondent, with respondents most frequently bridging a child and a sibling.

Table 3 presents the results of the logistic regression models. All estimates in this and
subsequent tables are presented using marginal effects, avoiding issues in comparing log-
odds and odds ratios across models, and making the results more substantively interpretable
(Mood 2010). In this way, the coefficient of a given variable can be interpreted as the greater
(or lesser) likelihood of having elevated CRP at Wave 2 when all other covariates in the
model are held constant at their mean values. In the description that follows, | also report the
odds ratios [OR] and corresponding standard errors [SE] to accompany interpretations of the
marginal effects.

Model 1 presents the predicted probability of having elevated CRP levels at Wave 2 when
controlling only for Wave 1 CRP and whether one bridges kin. Those who bridge kin are
9.9% more likely to present elevated CRP at Wave 2 than those who do not (p < .05) (OR =
1.60, SE = .31). Model 2 considers the association between bridging kin and elevated CRP
when accounting for sociodemographic and health-related variables. Those who bridge kin
are 11.1% more likely to present elevated CRP than those with social closure among kin
confidants (p< .01) (OR = 1.71, SE = .35). Women and African Americans are significantly
more likely to have elevated CRP, and these relationships remain statistically significant
when additional controls are added in subsequent models. Greater depressive
symptomatology is marginally associated with a lower likelihood of elevated CRP (p < .10)
(OR =.70, SE = .14), while being obese is associated with elevated CRP (p < .05) (OR =
1.70, SE = .40). Individuals who are separated/divorced at Wave 1 are also marginally
(9.1%) less likely to present elevated CRP than married respondents (o< .10) (OR = .62, SE
=.19).

In Model 3, the inclusion of network-related covariates drives the emergence of a highly
significant association between bridging kin and the probability of elevated CRP. This
suppression effect is driven largely by frequency of contact with network members. Net of
sociodemographic and network covariates, the likelihood of presenting elevated CRP is
approximately 13.5% higher among those who bridge kin than among those who do not
bridge kin (p<.001) (OR =1.92, SE = .37). More frequent contact with alters is also
associated with a higher probability of having elevated CRP (p < .05) (OR =1.32, SE =.15),
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while greater average emotional closeness with network members is associated with lower
likelihood of elevated CRP (p < .05) (OR = .62, SE = .15).

The full model (Model 4) demonstrates that the relationship between bridging kin and the
probability of presenting elevated CRP remains statistically significant (p < .001) with the
simultaneous inclusion of health and network-related covariates. Among those who bridge
kin, the probability of presenting elevated CRP at Wave 2 is 13.7% higher than those who do
not occupy this network position, holding all other variables at their mean values (OR =
1.948, SE = .38). Greater average closeness with alters remains predictive of a lower
probability of presenting elevated CRP (p < .05) (OR = .59, SE = .14), while more frequent
contact with network alters predicts a higher likelihood of this outcome (p < .05) (OR =
1.26, SE = .15). Respondents who are obese at Wave 1 are 11.0% more likely to present
elevated CRP at Wave 2 compared to hon-obese respondents (o < .05) (OR = 1.71, SE = .37)
while depression is negatively associated with elevated CRP (p < .05) (OR = .64, SE = .13).
Those who are separated/divorced at Wave 1 are also marginally (9.2%) less likely to present
elevated CRP than those who are married (p < .05) (OR = .62, SE = .17). An increase in the
number of medications is associated with a .8% increase in the probability of presenting
elevated CRP (p<.10) (OR = 1.04, SE = .02).

Following these findings, | considered whether the probability of elevated CRP increases
with the number of kin pairs that one bridges, truncating this measure at four or more
disconnected or poorly connected kin pairs. As shown in Table 4, a one unit increase in the
number of kin pairs that a respondent bridges is associated with a 4.4% increase in the
probability of presenting elevated CRP at Wave 2 (p< .01) (OR = 1.28, SE = .12).

Gender Interaction

Additional models indicate that there is not a statistically significant multiplicative effect of
gender and bridging at least one pair of kin alters. When using a continuous measure of
bridging, however, and controlling for all covariates in Model 4 of Table 3, an interaction
between bridging kin and gender is marginally significant (p < .10). This interaction is
graphed in Figure 2. Among women bridging one pair of kin, the predicted probability of
having elevated CRP at Wave 2 is roughly 14 percentage points higher than that of men.
Among women bridging four pairs of kin, the predicted probability of having elevated CRP
is nearly 33 percentage points higher than that of men. As few respondents bridge more than
two kin pairs (20 men, 30 women), future work should test the robustness of this interaction
with a larger sample of men and women that bridge multiple pairs of kin.

Comparisons by Bridging Type

Finally, | consider whether the relationship between poorly connected kin and elevated CRP
levels is unique to bridging Kin alters, or extends to bridging other types of alter pairs.
Additional analyses use the covariates in the full model (Table 3, Model 4), substituting
bridging kin status with two other dichotomous measures of network bridging, separately.
The first model considers the effect of bridging at least one pair of kin and non-kin alters in
predicting elevated CRP, while the second model examines the effect of bridging at least one
pair of non-kin alters. In each scenario, the analytic sample and weights are adjusted
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accordingly based on the bridging circumstance of interest (i.e., only respondents with at
least one kin alter and one non-kin alter are included in the first of these models, and only
respondents with at least two non-kin alters are included in the second model).

Figure 3 summarizes these results, comparing the predicted probability of elevated CRP by
bridging status (bridge versus not a bridge) and by the type of alter pair one bridges (i.e., kin
and kin; kin and non-kin; non-kin and non-kin). For all three comparisons, predicted
probabilities reflect the effect of bridging when holding all covariates in Model 4 at the
mean values for all respondents with at least two network members, regardless of whether
they are kin and/or non-kin. Full model results are available upon request.

The probability of presenting elevated CRP is approximately 65% greater for those who
bridge kin relative to those who do not (p < .001). In the other two circumstances, the
difference in predicted probabilities between bridges and non-bridges is not statistically
significant. Bridging a pair of kin and non-Kkin alters, or a pair of non-kin alters, actually
predicts lower probabilities of presenting elevated CRP than their non-bridging counterparts,
which is the opposite pattern of what we find in the case of bridging a pair of kin alters.

DISCUSSION

Building on prior work examining the link between kin network structure and health, this
study highlights the significance of connections among kin network members in informing
older adults’ cardiovascular risk. Bridging kin at Wave 1- as a measure of poor or absent ties
among one's closest sources of family support - is significantly associated with elevated CRP
at Wave 2. More so for women than men, a greater number of poorly connected kin pairs is
associated with a higher probability of elevated CRP.

Collectively, these findings suggest that the ties among one’s closest kin generate important
resources and norms that influence older adults’ health. Bridging kin may undermine older
adults' access to those social supports, coordinated social regulation, and caregiving that are
strongly linked to interconnected kinship networks. Access to these social supports are
particularly important for cardiovascular health, buffering the cardiovascular system from
the adverse effects of various life stressors (Cohen and Willis 1985; Uchino 2006). Likewise,
bridging kin may reflect ego’s caregiving burdens or family histories of reconfiguration
(divorce and remarriage) that can contribute to individuals’ social strain. Even geographic
dispersion of kin may increase the likelihood that an older adult serves as the sole tie
between otherwise disconnected family members. Less proximity, particularly among older
adults and their children, may reduce the opportunities for collective caregiving and
reciprocal support exchange within the broader family system (Hank 2007). In these ways,
elevated levels of CRP associated with bridging kin may reflect a number of the key social
processes — namely, social support, social regulation, and social strain — known to impact the
physiological pathways associated with CVD risk.

The finding that women's CVD risk may be more affected by bridging a greater number of
kin pairs may reflect theoretical frameworks around gender roles in families. Specifically,
the role of “kinkeeper,” more often assumed by women than men, relates directly to

Soc Sci Med. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldman

Page 16

responsibilities of keeping family members in touch with one another (Gerstel and Gallagher
1993). Given the psychological distress associated with role strain (Thoits 1995), women
may experience greater social strain than men (and, in turn, greater cardiovascular reactivity)
as a result of bridging a greater number of kin pairs — a network structure that may
challenge "kinkeeping" roles.

It is important to note that the association between bridging and elevated CRP is unique to
bridging kin network members. Indeed, social network theory proposes that individuals'
relationships are structured around social contexts, with bridging indicating fewer shared
foci among disconnected alters (Feld 1981). Non-kin alters may not know one another, or
have less of a reason to interact, especially if they represent distinct social domains for the
individual. Bridging a pair of kin and non-Kkin alters, or a pair of non-kin alters, may
therefore be more normative and less stress-inducing than bridging kin, explaining the lack
of significant effect in these circumstances. As prior research suggests that bridging
positions and non-kin alters may facilitate ego's exposure to non-redundant information,
older adults may even benefit from novel health-related resources elicited through bridging
positions that include a non-kin alter (Burt 2000; Schafer 2013).

Respondents also bridge a variety kin pairs (Table 2), spanning both the nuclear and
extended family. While the NSHAP does not collect information on the context or
circumstances that explain bridging positions, different theoretical frameworks may shed
light on how bridging different kin pairs influence CVD risk. In extending intergenerational
ambivalence theory beyond the parent-child dyad, it is possible that bridging one's nuclear
family members may reflect a break with traditional or idealized norms around
intergenerational relationships, causing social strain (Luescher and Pillemer 1998; Luscher
2002). Such ambivalence is thought to be particularly stressful for individuals occupying
social roles that are incompatible with beliefs and expectations around how family relations
should, ideally, be structured, and has been negatively associated with parental health
(Pillemer et al. 2007). Ambivalence theory may be especially applicable to older adults who
bridge children or a spouse and a child, for example, as the wellbeing of older adults may be
partly a function of one’s investment in the ties among children and parents (Pezzin, Pollak,
and Schone 2013).

In other instances, bridging kin might be less norm violating, as in the case of bridging in-
laws and one's own nuclear family members whose relationship is engendered only by way
of the respondent's marriage (Widmer 2006). Nevertheless, while some scholars have
referred to the modern nuclear family as “isolated,” other research points to increasing
reliance and persistent maintenance of the extended kin network as a significant source of
social support and coordinated caregiving, particularly in a time of increasing complexity
and diversity in family structures (Bengtson 2001; Swartz 2009). Likewise, according to
family systems theory, the social supports available through key dyads such as the conjugal
or parent-child relationship may be strengthened (or diminished) by the configuration of the
more extended family system in which the dyad is embedded (Widmer 2010). The quality
and social supports that characterize ego's dyadic ties with a given family member(s) can
impact how ego copes with stress or strain emanating from a dyadic tie with another kin
member (Cox and Paley 1997). When one’s closest kin are not connected to one another, kin

Soc Sci Med. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldman

Page 17

alters may be less familiar with or embedded in ego’s dyadic family relationships, and less
able to offer effective support to ego surrounding relationship strains emanating from other
kin dyads.

Relatedly, it is worth noting that the majority of poorly connected kin pairs in this study
include a respondent’s child and another relative, which in many cases is the respondent's
sibling. A long line of literature on intergenerational solidarity focuses on the parent-child
bonds as a key context for social support and normative filial obligation, which are highly
consequential for aging parents' health and mortality (Pillemer et al. 2007; Silverstein and
Bengtson 1994). The findings from this study suggest that ties among one's closest children
and sibling(s) may also be a significant source of intergenerational kin support, beyond
traditionally considered dyadic ties. When adult children do not assume the same ties with
family as do their parents, and older adults may feel less accomplished in transferring norms
around family solidarity across generational lines (Silverstein, Conroy, and Gans 2012). As
extensive prior work establishes that siblings - as well as adult children - are significant
sources of emotional and instrumental aide throughout the lifespan, often as life-long social
network members (Cicirelli 2013), an older adult’s social support system may be also
significantly less coordinated when the sibling and child are not tied to one another. Hence,
this work may suggest other avenues for developing a more multidimensional, nuanced
conceptualization of intergenerational family solidarity with implications for older adults'
wellbeing (e.g., Dykstra and Fokkema 2010).

These results also extend prior work on the intersection of social networks and aging.
Consistent with prior research, older adults’ health may benefit from larger networks and
greater emotional closeness with alters, net of bridging kin, perhaps through the trust,
support, and more general stress-buffering effects of social integration (Berkman et al.
2000). More unexpected is the finding that greater interaction with alters is positively
associated with CRP, which also increases the significance of the relationship between
bridging kin and CRP in the models. Indeed, foundational network theory proposes that
when ties are high in time, energy, and emotion- like those typical of egocentric networks -
bridging reduces the amount of time one can devote to interacting with each alter
individually (Feld 1981). At the same time, higher interaction may reflect more demanding
social ties. Consistent with recent work on caregiving networks, greater dyadic interaction
may indicate that the respondent is a provider in a poorly functioning caregiving network,
contributing to caregiver burden and social strain (Graham et al. 2007; Tolkacheva et al.
2010). Greater interaction could also indicate that the respondent is in poor health,
necessitating the receipt of extensive support from alters (Uchino 2004).

Somewhat surprising is that married respondents at Wave 1 are more likely than those who
are separated/divorced to present elevated CRP at Wave 2. This result may be explained by
changes in partner status that occur between waves, such as divorce or widowhood, which
are associated with declines in health (Mineau et al. 2002). (In supplemental models
available upon request, the difference in predicted probability between married/partnered
and divorced/separated respondents is no longer statistically significant after controlling for
whether respondents become a widow or divorced/separated between waves.) Depression,
too, is unexpectedly negatively associated with CRP. Other studies with similar findings
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suggest that depression is also associated with elevated levels of cortisol, which is known to
have anti-inflammatory properties (Whooley et al. 2007). Though antidepressant use does
not mediate the effect in this study, the anti-inflammatory properties of antidepressants may
also have to do with the length and dosage of such treatment. This information, however, is
not collected as part of the NSHAP.

A number of limitations should be considered. First, although the lagged modeling approach
helps to reduce concerns about endogeneity, these findings can still be used only to consider
a potentially causal relationship, rather than to draw more conclusive causal arguments. In
addition to issues around unobserved heterogeneity, only a relatively small proportion of the
analytic sample experience a change in bridging kin status between waves (25%). Further
research using a sample with more within-person variation on this key predictor variable and
additional waves of data may be better suited to assess causal claims. Indeed, although
supplemental analyses (available upon request) indicate that the findings are robust to certain
alternate modeling strategies (i.e., change scores as dependent variables, multinomial logit
models, and cross- lagged models), the results are not robust to a fixed effects analysis.

Additionally, because the NSHAP only collects egocentric network data, | cannot consider
family structures beyond personal network data, which may also have implications for
respondents' access to social support and perceptions of family solidarity. Future work
should also explore the implications of bridging kin on the health of younger and middle-
aged adults. This relationship may manifest more prominently in later life when family
cohesion and kin relations may be more significant determinants of social support and
wellbeing. Future research may also investigate the extent to which the association between
bridging kin and CRP can be attributed to certain pairs of disconnected kin (e.g., two
children, a child and a sibling, etc.), and/or the contextual circumstances of bridging kin
positions.

Despite these limitations, this work lends credence to the idea that connections among kin
alters, in addition to dyadic network measures, should be explored in considering the health
implications of social network structure and family relationships. These results add a
structural nuance to other research establishing the importance of family relationships for
healthful aging. This work is especially germane in light of demographic and geographic
trends that may influence family structure. Divorce and remarriage often influence family
configuration and reassembly. Likewise, while increased longevity allows for more shared
years across generations (Bengtson 2001), greater geographic dispersion of family members
may make kinship connectivity more difficult to sustain (Schmeeckle and Sprecher 2004).
As these circumstances are likely to influence family dynamics, further understanding how
kin network structure influences morbidity and mortality in later life is especially important.
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Highlights

. Study examines social network bridging and cardiovascular disease

(CVD) risk.
. Older adults that bridge kin are ~65% more likely to present elevated

CVD risk.
. This association is unique to bridging &7n network members.
. Bridging kin may be linked to greater social strain and less social

support.
. This association may be more consequential for women than for men.
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A B C

Figure 1.
Three Hypothetical Respondent Networks Demonstrating Variations in Bridging Status

Among Kin and Non-Kin Network Members.
Note: In each diagram, “Ego” refers to the respondent. Black lines between network
members (black circles) indicate that the network members are socially connected.
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Figure 2.

Predicted Probability of Elevated CRP at Wave 2, by Gender.
Note. Predicted values are derived holding all other covariates in Table 4 at their mean
values.
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Figure 3.

Marginal Effects of Bridging Status by Type of Alter Pair.

*** n<0.001, ** p<0.01, * p<0.05 (Two-tailed tests).

Note: For each type of alter pair (i.e., kin and kin, kin and non-kin, non-kin and non-kin),
marginal effects reflect predicted probabilities of elevated CRP using three separate models
(one model for each type of alter pair). Each model is weighted using NSHAP Wave 1
respondent level weights (adjusted for attrition and selection at Wave 2, age, and urbanicity),
and is adjusted for multistage, clustered survey design. All covariates (Table 3, Model 4) are
held at the mean values for all respondents with at least two network members (regardless of
whether they are kin or non-kin), and who provide information on all other variables in the
model. Categorical variables are held at their modal values.
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Descriptions, Weighted Means, and Standard Deviations of Key Variables (N = 938).4

Table 1

Proportion or Weighted Mean@ ~ Standard Deviation

Elevated CRP W2 (1 = yes) 31
Elevated CRP W1 (1 = yes) .20
Bridging kin W1 (1 = yes) 21
Female W1 .52
Age (divided by 10) W1 6.77
Race
White .83
African American .10
Other race .07
Hispanic .10
Partner status
Married 12
Separated/divorced .09
Widowed 18
Never married .01
Education
Less than high school .16
High school or equivalent .27
Some college .34
Bachelor’s or more .24
Chronic conditions (0-9) W1 2.26
Currently smokes W1 12
Obese W1 .37
Depressive Symptoms CES-D W1 -0.05
(a =.80) (Range: —.60 —2.34)
Medication count (0-20) 5.17
Network size (2-7) W1 441
Average closeness to alters W1 3.14
(-4
Average frequency of interaction with 6.77
alters W1 (1-8)
Proportion of kin in network W1 .73
Family relationship quality W1 2.50

(a =.67) (Range: 1-3)

46
40
41
.50
0.73

.38
.30
.26
.30

.45
.29
.38
.10

.37
44
AT
43
1.54
.32
48
0.54

3.82
1.42
0.45

.22
0.54

Page 28

a . . . . . - . .
Estimates are weighted using NSHAP Wave 1 respondent level weights (adjusted for age and urbanicity, and attrition and selection at Wave 2).
Estimates are calculated for all respondents who have non-missing data on key variables in the final model, and who have at least two kin network

members.
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Marginal Effects of Logistic Regression Models Predicting W2 Elevated CRP (N = 938).4

Table 3

Variables 1) ) ®3) (@)
Bridging Kin W10 .099” 1117 13577 1377
(.039) (.040) (.038) (.039)
Age (divided by 10) W1 -.013 .005 -.009
(.033) (.033) (.034)
Female .086™" 097 099"
(.033) (.035) (.032)
Race (ref=White)
African American 1707 1727 175
(.065) (.065) (.067)
Other 113 .082 101
(.100) (.083) (.092)
Partner status W1
(ref=Married/Partnered)
Separated/Divorced —0017 -.076 —0927
(.054) (.056) (.050)
Widowed -.051 -.060 -.046
(.050) (.052) (.050)
Never married 133 .100 .107
(.143) (.138) (.140)
Network size W1 -.012 -.014
(.015) (.014)
Proportion of kin in -.023 -.050
network W1 (.086) (.085)
Family relationship .022 .002
quality W1 (.048) (.046)
Average closeness to —~.099% -109%
alters (1-4) W1 (.050) (.048)
Average interaction with 057" 0477
alters (1-8) W1 (.023) (.024)
Chronic conditions W1 .018 .014
(.013) (.014)
Currently smokes W1 -.039 -.028
(.069) (.067)
Obese W1 (1=yes) 109 110"
(.049) (.046)
Depression W1 —o757 —091%
(.044) (.044)
Medications W1 .007 0087
(.005) (.005)
Elevated CRP W1 329 AR 305 HAA 324 HFAA 309 AR
(.060) (.047) (.054) (.046)

F(@?)

23.34™%2,50) 8.63**7(18, 34)

4.4077(18, 34)

7.81777%(23, 29)

*ok

*
p<0.001,

*:

ok
p<0.01,
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*
p<0.05,

fp<.10 (Two-tailed tests). Standard errors in parentheses.
a . . . . . . . .

Estimates are weighted using NSHAP Wave 1 respondent level weights (adjusted attrition and selection at Wave 2, age and urbanicity). All models
are adjusted for multistage, clustered survey design and include controls for educational attainment and Hispanic ethnicity, which are not significant
and is not show due to space constraints.

b, . . .
Applies only to respondents with at least two kin network members.
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Table 4

Marginal Effects of Regression Models Predicting W2 Elevated CRP Using Number of Disconnected or
Poorly Connected Kin Pairs (N = 938).4

Variables ()
Number of Kin Pairs R Bridges W12 0447
(.017)
Age (divided by 10) W1 -.007
(.029)
Female 085™**
(.028)
Race (ref=White)
African American 147%
(.058)
Other .091
(.079)
Partner status W1 (ref=Married/Partnered)
Separated/Divorced —o78’
(.045)
Widowed -.037
(.045)
Never married 110
(.116)
Network size W1 -.012
(.012)
Proportion of kin in network W1 -.047
(.070)
Family relationship quality W1 .001
(.040)
Average closeness to alters (1-4) W1 —~.095%
(.042)
Average interaction with alters (1-8) W1 038~
(.020)
Chronic conditions W1 .013
(.012)
Currently smokes W1 -.024
(.059)
Obese W1 (1=yes) 094*
(.038)
Depression W1 —079%
(.038)
Elevated CRP W1 265 FAK
(.033)
F(ds) 7.49 77723, 29)
A A
p<0.001,
Ak
p<0.01,
p<0.05,
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7‘p<.10 (Two-tailed tests). Standard errors in parentheses.

a . . . . . - . -
Estimates are weighted using NSHAP Wave 1 respondent level weights (adjusted for attrition and selection at Wave 2, age and urbanicity). All

models are adjusted for multistage, clustered survey design and include controls for educational attainment and Hispanic ethnicity, which are not

significant and not show due to space constraints.

b, . . .
Applies only to respondents with at least two kin network members.
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