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Abstract
Hypertension is one of the most prevalent chronic diseases among older adults, but rates of blood
pressure control are low. In this paper, we explore the role of social network ties and network-
based resources (e.g., information and support) in hypertension diagnosis and management. We
use data from the National Social Life, Health, and Aging Project (NSHAP) to identify older
adults with undiagnosed or uncontrolled hypertension. We find that network characteristics and
emotional support are associated with hypertension diagnosis and control. Importantly, the risks of
undiagnosed and uncontrolled hypertension are lower among those with larger social networks --
if they discuss health issues with their network members. When these lines of communication are
closed, network size is associated with greater risk of undiagnosed and uncontrolled hypertension.
Health care utilization partially mediates associations with diagnosis, but the benefits of network
resources for hypertension control do not seem to stem from health-related behaviors.

Americans are living longer, but they are spending more years with conditions such as
diabetes, heart disease, and cancer (Crimmins and Beltran-Sanchez 2010). While some older
adults are able to successfully manage these conditions, many remain unaware of their
disease, do not follow recommended treatments, or require complex medical regimens.
Inadequate management of chronic conditions can lead to a cascade of health problems,
significantly increasing hospitalization, care costs (Sokol et al. 2005), and mortality
(Rasmussen, Chong, and Alter 2007).

Health care delivery is critical for diagnosis and management of chronic diseases, but its role
is limited. Fewer than half of older adults who have been diagnosed with hypertension have
controlled blood pressure (Ostchega et al. 2007). The vast majority of those with
uncontrolled hypertension have health insurance and regular health care providers (Hyman
and Pavlik 2001). And, an intervention study found that even with frequent physician
follow-up and free medications, less than 70 percent of hypertensive patients achieve blood
pressure control (Cushman et al. 2002). This likely reflects the fact that much of the day-to-
day work of managing chronic diseases occurs outside of the clinic walls.

The social context in which disease diagnosis and management takes place may therefore be
a critical factor for health trajectories. Consistent with this, a growing body of literature
indicates that social connectedness promotes recovery and survival following the advent of
health problems (see, e.g., Mookadam and Arthur 2004; Nausheen et al. 2009; Reifman
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1995). The benefits of social relationships can be quite striking; Idler and colleagues (2012)
recently demonstrated that unmarried patients are nearly twice as likely to die within five
years after cardiac surgery. But the mechanisms through which social relationships improve
prognosis are not yet well-understood, and the unique contributions of particular types and
features of relationships for getting diagnosed and managing chronic conditions have not
been fully explicated (DiMatteo 2004; Gallant 2003; Luttik et al. 2005).

This paper examines the contributions of multiple social factors including marriage/
partnership, social network characteristics and communication, and instrumental and
emotional support to hypertension diagnosis and control among older adults. We pay
particular attention to the role of social networks and their functioning. Social networks,
which include spouses but reach beyond them, may be important sources of information
about disease diagnosis and management (Perry and Pescosolido 2010; Scanfeld, Scanfeld,
and Larson 2010), as well as social control and support for healthy behaviors (Umberson
1992; Umberson, Crosnoe, and Reczek 2010). Accordingly, we look for evidence that
behaviors associated with hypertension management such as health care utilization, physical
activity, and avoidance of alcohol and tobacco serve as mechanisms through which social
network resources increase the likelihood of blood pressure control.

Social Relationships and Health in Later Life
A large body of research demonstrates that social relationships are associated with better
physical and mental health (see, e.g., Berkman et al. 2000; Smith and Christakis 2008;
Thoits 2011; Umberson et al. 2010; York Cornwell and Waite 2009). There are several
reasons for this. Having a larger or more diverse social network seems to boost self-esteem,
which brings downstream benefits in the form of reduced physiological reactivity or
enhanced immune function (Hawkley and Cacioppo 2010; Steptoe et al. 2003). And when
network ties provide access to resources such as information and social support, they can
also shape health-related behaviors and buffer responses to stress (Thoits 2011). This is
particularly important in later life, which is often characterized by a number of stressful
transitions such as retirement, bereavement, and the advent of health problems.

Social networks and support are also important for recovery and survival following the onset
of illness or adverse health events (for reviews, see Lett et al. 2005; Luttik et al. 2005;
Molloy et al. 2008a; Mookadam and Arthur 2004; Nausheen et al. 2009; Reifman 1995). But
most research does not explicitly distinguish between the roles of social connectedness in
processes of disease onset, diagnosis, and management. This is an important consideration
because different aspects of social relationships may bring unique benefits (or liabilities) at
different stages of the disease process. For example, there is some evidence that support may
be more closely associated with disease prognosis than with disease incidence (Antonucci
and Johnson 1994; Barth, Schneider, and von Kanel 2010).

Specific attention to the role of social relationships in disease management is badly needed
because later life is often marked by the onset of chronic illness (Crimmins and Beltran-
Sanchez 2010). Multiple morbidities can make the management of chronic conditions
particularly challenging for older adults. Depression, cognitive impairment, and functional
impairments (e.g., vision loss) are common in later life and can impede medication
adherence and lifestyle changes associated with disease management (Insel et al. 2006). As a
result, support and assistance from close others can be critical factors in disease
management among older adults.

Assessments of previous research on the role of social relationships in disease management
point to two important gaps. First, inconsistent and limited measures of social relationships
make it difficult to identify the distinct contributions of social network characteristics and
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particular types of support (Barth et al. 2010; Lett et al. 2005). For example, some studies
assess support based on a single-item indicator of living alone or having a spouse/partner
(Luttik et al. 2005: 167–168), but neither of these conditions necessarily indicates the
availability (or lack) of support (York Cornwell and Waite 2009). And few studies consider
multiple types of support. In a meta-analysis, DiMatteo (2004) found that only 5 of 122
studies examined more than one form of support in medication adherence, although practical
support brings different benefits than emotional support and the two are not always strongly
correlated (Wethington and Kessler 1986). Second, the mechanisms through which social
relationships and support affect disease outcomes are not well-understood (Gallant
2003:188; Lett et al. 2005; Reifman 1995:128). Some aspects of relationships may play a
unique role in early diagnosis, while others may enhance or impede post-diagnosis efforts to
manage medications, comply with treatment regimens, and make lifestyle changes. This
paper elaborates how social networks provide access to information and forms of support
that may affect the diagnosis and management of chronic conditions such as hypertension.

Hypertension Diagnosis and Management as a Function of Social Relationships
We focus on hypertension for two reasons. First, about two-thirds of older adults have
hypertension, yet rates of management are relatively low. Roughly a quarter of those with
hypertension are unaware of their condition and more than half are uncontrolled. Rates of
uncontrolled hypertension are even higher among African-American older adults (Ostchega
et al. 2007). Having elevated blood pressure takes a toll on the body, putting individuals at
increased risk for cardiovascular disease, as well as heart attack, heart failure, stroke, and
kidney disease (NHLBI 2003). Therefore, improving hypertension management can have a
substantial effect on health trajectories for a large segment of the elderly population.

Second, there are reasons to believe that social context may play a particularly important
role in the diagnosis and management of hypertension. Since hypertension is commonly
asymptomatic, individuals are unlikely to seek treatment because of discomfort or declining
function. Therefore, factors that encourage individuals to undergo preventative screenings
are critical. Once diagnosed, management of hypertension involves substantial daily effort
including multiple anti-hypertensive medications, weight reduction, and changes in physical
activity, diet, and alcohol and tobacco use (NHLBI 2003). Social network ties and network-
based resources such as support may promote or impede these behaviors. Below we draw
from previous research to describe how particular types and aspects of network ties may
shape hypertension diagnosis and management.

Marriage/Partnership—Married individuals may be particularly advantaged with regard
to hypertension diagnosis. First, people who are married have higher incomes, are more
likely to have health insurance, and tend to use better hospitals (Iwashyna and Christakis
2003; Montez, Angel, and Angel 2009). Medicare eligibility in later life diminishes
disparities in access to health care, but there is evidence that marriage promotes health care
utilization such as preventative screenings (Stimpson and Wilson 2009), particularly among
men (McFall and Davila 2008). Perhaps as a result, those who are married tend to get
diagnosed with health problems sooner and have better prognoses after disease onset (Reyes
Ortiz et al. 2007).

Close daily contact with a spouse or partner makes him or her well-positioned to influence
health habits. Through direct social control -- persuading, monitoring, reminding, or
threatening -- spouses can encourage each other to adopt health-promoting behaviors (Lewis
and Rook 1999; Umberson 1987). Spouses can also provide assistance with things like
medication management and diet changes (Gallant, Spitze, and Prohaska 2007) and
encourage lifestyle changes like smoking cessation and weight loss (Gorin, Wing, and al.
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2008). Women are more likely to make efforts to control their partners’ health, so married
men may benefit more with respect to disease management (Umberson 1992; Westmaas,
Wild, and Ferrence 2002). But spousal social control can also increase both psychological
distress and physiological symptoms, particularly among men (August and Sorkin 2010;
Helgeson et al. 2004). Marital stress may also have detrimental effects -- lowering
medication adherence, increasing health risk behaviors, and leading to physiological
dysregulation (Molloy et al. 2008c; Robles and Kiecolt-Glaser 2003), particularly among
women (Kiecolt-Glaser and Newton 2001).

We hypothesize that married individuals will generally be less likely to have undiagnosed or
uncontrolled hypertension, due in part to greater utilization of health care and health-
promoting behaviors. Previous research indicates that the net benefits of marriage may be
greater for men (Goldman, Korenman, and Weinstein 1995; Lillard and Waite 1995). Thus,
we expect that marriage is associated with larger reductions in the risk of undiagnosed and
uncontrolled hypertension among men.

Social Networks and Network-Based Health Communication—Social networks
include, but extend beyond, one’s spouse. One’s network can involve a variety of different
types of linkages with a diverse set of individuals (Smith and Christakis 2008). Longitudinal
studies provide strong evidence that following the onset of a health problem, individuals
with larger and more diverse networks have lower rates of subsequent hospitalization
(Mookadam and Arthur 2004), disease progression (Nausheen et al. 2009), and mortality
(Brummett et al. 2001). One possibility is that the greater self-esteem, sense of belonging,
and perceived control that are associated with larger social networks (Cohen 1988; Cornman
et al. 2003) increase success with disease management. Like one’s spouse, network
members may also encourage health-promoting behaviors, health care utilization, and
medication adherence through social control (Kinney et al. 2005; Molloy et al. 2008c),
although negative health behaviors can also be transmitted through social networks (e.g.,
Christakis and Fowler 2007). And some studies have found negative associations between
network size and disease management (e.g., Kaplan and Hartwell 1987), which may reflect
social obligations and responsibilities that take time away from self-care.

Other characteristics of one’s social network may also shape disease diagnosis and
management. Stronger network ties – as measured by frequency of interaction and emotional
closeness – buffer physiological responses to stress (Cohen and Williamson 1991) and
reduce feelings of loneliness which can give rise to physiological dysregulation such as
inflammation and elevated blood pressure (Cacioppo, Hawkley, and Berntson 2003; Steptoe
et al. 2003). Stronger ties and more frequent interaction also imply greater opportunities to
monitor or influence health behaviors.

Interactions with network members that involve discussions about health may be particularly
efficacious for disease diagnosis and management. Network ties can serve as a conduit for
information (Berkman et al. 2000), particularly regarding health-related issues (see, e.g.,
Kinney et al. 2005; Perry and Pescosolido 2010). Research on health communication, for
example, indicates that “storytelling” about health experiences increases health knowledge
within local networks (Kim et al. 2011) and families (Warren-Findlow, Seymour, and Shenk
2010). Peccioni and Sparks (2007) find that many cancer patients turn first to family
members and close friends for information following diagnosis, and they report greatest
satisfaction with the health information obtained through these sources -- perhaps because
their relationships tend to be imbued with trust and intimacy. These types of health-related
discussions may also constitute key mechanisms through which family and friends attempt
to control health behaviors.
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We therefore hypothesize that older adults who have larger social networks, stronger
relationships with network members (as indicated by more frequent interaction), and more
network-based discussions about health are less likely to have undiagnosed or uncontrolled
hypertension. We expect that these associations are due in part to greater health care
utilization and more health-promoting behaviors among those who have more network
resources.

Social Support—Social networks can also be beneficial for disease diagnosis by
providing access to social support. However, not all network ties are supportive. This
distinction has led some researchers to caution against using social network connectedness
as a proxy for support (Smith and Christakis 2008; Stoller and Pugliesi 1991; Wellman and
Wortley 1990). Close social relationships and strong ties are most likely to bring access to
various forms of support or assistance (Seeman and Berkman 1988).

We focus on two types of social support. Instrumental support involves help or material
assistance with practical tasks or problems (Thoits 2011). Family and friends may help to
locate a physician, make an appointment, and provide transportation (Boutin-Foster 2005) –
all of which may bring earlier diagnosis. Accordingly, instrumental support is associated
with better medication adherence and rehabilitation attendance (Gallant et al. 2007; Molloy
et al. 2008b). The provision of healthy foods and assistance with other lifestyle changes such
as increasing physical activity can create a context that promotes disease management
(Boutin-Foster 2005; Rosland and Piette 2010).

But several studies suggest that emotional support may be even more important than
instrumental support for individuals coping with health problems (see, e.g., Berkman, Leo-
Summers, and Horwitz 1992; Luttik et al. 2005; Seeman and Chen 2002). Expressions of
love, caring, concern, and affection buffer stress and enhance one’s self-esteem (Thoits
2011), which may reduce physiological reactivity, such as inflammation and blood pressure
variation, and lead to better disease outcomes (Uchino 2006). Emotional support may also
reduce risky health behaviors, such as smoking and drinking, as a way of coping with stress
(Umberson et al. 2010).

Thus, we hypothesize that both instrumental and emotional support are associated with
lower risk of undiagnosed and unmanaged hypertension. We will examine support from
family and friends separately, since family members are more likely to provide instrumental
support for older adults, but emotional support from friends is particularly beneficial for
well-being in later life (Adams and Blieszner 1995; Fiori, Antonucci, and Cortina 2006).
Previous work also suggests that the relationship between support and disease management
may be more pronounced among women (Jackson 2006), so we test for gender differences
in these associations. We also expect that health care utilization and other health-related
behaviors partially mediate the association between support and hypertension.

Data and Methods
We use data from the National Social Life, Health, and Aging Project (NSHAP), a
nationally representative population-based study of community-residing older adults. From
summer 2005 to spring 2006, NSHAP interviewed 3,005 individuals, ages 57–85, achieving
a final weighted response rate of 75.5 percent (O’Muircheartaigh, Eckman, and Smith
2009).

Most of the data for the NSHAP study were collected during a two-hour in-home interview.
Respondents were also given a leave-behind questionnaire (LBQ) to return by mail. The
return rate for the LBQ was 84 percent. The NSHAP study was modularized, so that some
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questionnaire items were always included in the in-person questionnaire, while other items
were included in either the in-person interview or the LBQ for a randomly-selected subset of
respondents (see Smith et al. 2009). All of our measures are drawn from the in-person
interview except as noted below.

Dependent Variable: Hypertension Awareness and Management
We combine self-reported and biological measures to assess hypertension diagnosis and
control. Respondents reported whether a medical doctor had ever told them that they have
high blood pressure or hypertension. In addition, each respondent completed two seated
blood pressure measures on the left arm, using a Lifesource digital blood pressure monitor
(Model UA-767PVL). If the two readings differed by more than 20 mmHg systolic or 14
mmHg diastolic, interviewers collected a third blood pressure reading. Respondents whose
mean blood pressure (based on all readings taken) exceeded either 140 mmHg systolic or 90
mmHg diastolic are considered hypertensive. We use lower cutoffs of either 130 mmHg
systolic or 90 mmHg diastolic for respondents who reported that they have been diagnosed
with diabetes (NHLBI 2003).

Based on self-reported hypertension and blood pressure, we place each respondent into one
of four categories. The distribution is shown in Figure 1. Note that the modal category is
uncontrolled hypertension and about half of the older adults in our sample have undiagnosed
or uncontrolled hypertension.

Social Network Resources
NSHAP collected egocentric network data by asking respondents to list people with whom
they most often discussed things that were important to them over the last 12 months (see
Cornwell et al. 2009). Each respondent was permitted to name up to five network members.
Then, the respondent’s spouse or romantic partner was added to the network if he/she was
not already identified. Finally, respondents were asked if they wanted to add anyone else
who is very important or especially close. The maximum network size is therefore 7.

Follow-up questions assessed the respondent’s frequency of interaction and likelihood of
discussing health matters with network members. We aggregate both of these measures
across all network members to gain a general sense of the strength of the respondent’s
relationships with his or her network members and the potential for the respondent’s
network to assist with disease management or provide health-relevant information. Table 1
provides further details on the construction of these measures and other key variables used
in our analyses.

NSHAP assessed respondents’ instrumental social support by asking how often, if they have
a problem, they can rely on family members for help and how often they can rely on friends
for help. To capture emotional support, respondents were asked how often they can open up
to family members and how often they can open up to friends they need to talk about their
worries. Responses for all four questions ranged from “hardly ever (or never)” to “some of
the time” and “often.” In supplemental analyses, we have examined the relevance of the
availability, frequency, and diversity of sources of support. Of these, only the availability of
support was associated with our dependent variable. Because it provides the most
parsimonious representation of the relationship between support and hypertension, we utilize
indicators of whether the respondent can access instrumental or emotional support from
friends or family members “some of the time” or “often” (= 1, else = 0). These support
questions were modularized so that a randomly-selected subset of NSHAP respondents (763
of the respondents included in our analyses) answered these questions on the LBQ.
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Health-Related Behaviors and Covariates
We consider four indicators of health-related behaviors. The respondent’s use of anti-
hypertensive medications comes from the NSHAP medication log, in which respondents
listed all of the medications that they take regularly (Qato et al. 2009). We are unable to
assess whether respondents are taking their medications on schedule, so this serves only as
an indicator of health care utilization.

We consider three health-related behaviors that are typically included in recommended
lifestyle changes for individuals diagnosed with hypertension: cigarette use, alcohol
consumption, and physical activity. In addition, we consider body mass index (BMI) since
being overweight is a risk factor for hypertension, and weight loss may be included in
physicians’ recommendations for hypertension management. BMI was calculated from the
respondent’s measured height and weight. For 134 respondents who had missing data, we
impute BMI based on interviewer assessments of obesity. Results from analyses excluding
respondents who had missing data on BMI do not appreciably differ from those presented
here.

We account for aspects of respondents’ health that may impact the likelihood of
hypertension diagnosis and management, including an indicator of whether the respondent
has diabetes and a count of other co-morbidities. We also control for sociodemographic
characteristics, including age, gender, race/ethnicity, educational attainment, and health
insurance. Descriptive statistics for these variables are provided in Table A1 in the online
appendix.

Analytic Strategy
We use multinomial logistic regression models to simultaneously estimate binary
comparisons among the categories of the dependent variable: normal (non-hypertensive),
controlled hypertensive, undiagnosed hypertensive, and uncontrolled hypertensive. Because
we are most interested in the role of social network resources in disease diagnosis and
management, we use controlled hypertensive as our base category. This allows us to directly
compare respondents who are undiagnosed vs. controlled hypertensive, and to compare
respondents who are uncontrolled vs. controlled hypertensive. We present results in terms of
relative risk ratios (i.e., exponentiated coefficients). These are estimates of the change in the
relative risk of being in a particular hypertensive category rather than the base category
(controlled) that is associated with a unit change in the predictor variable, net of other
variables in the model.

Our analyses exclude 71 respondents who refused or were unable to have their blood
pressure taken. Listwise deletion leads us to drop an additional 158 respondents who were
randomly assigned to be asked about social support on the LBQ but did not return the
questionnaire. We also exclude 15 respondents who did not name any social network
members and thus have no data on network characteristics. Other respondents drop out due
to item-level missing data on social support (n = 65), medications (n = 17), race/ethnicity (n
= 11), alcohol use (n = 5), physical activity (n = 3), obesity (n = 1), and network interaction
(n = 1). Therefore, our analyses include 2,658 respondents.

All models are adjusted for design effects resulting from NSHAP’s multi-stage sampling
procedure. Variance estimates are adjusted for strata and Primary Sampling Units. Our
models incorporate person-level weights that account for differential probabilities of
selection into the study (with post-stratification adjustments for non-response). We adjust
these using a complete-case weighting procedure to attenuate selection effects that may be
caused by the exclusion of respondents who had missing data (Morgan and Todd 2008).
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This affords disproportionate weight to cases that are least likely to be included in the
models.

Results
Below we present results from multinomial logistic regression models predicting the relative
likelihood of being non-hypertensive, undiagnosed hypertensive, or uncontrolled
hypertensive (compared to the base category of controlled hypertensive). Because we are
most concerned with the role of social network resources following disease onset, we focus
on the risks of undiagnosed and uncontrolled hypertension. Risk ratios for non-hypertension
(vs. controlled hypertension) are not included in the tables presented here, but they can be
found in Table A2 in the online appendix.

The first model in Table 2 presents the relative risks of undiagnosed and uncontrolled
hypertension according to marriage/partnership and social network characteristics. Contrary
to our hypothesis, having a co-resident partner is not associated with lower risk of
undiagnosed (compared to controlled) hypertension or uncontrolled (compared to
controlled) hypertension. However, it is worth noting that partnered older adults are more
likely to be non-hypertensive than unpartnered adults. As shown in the online appendix
(Table A2, Model 1), partnered individuals are 78 percent more likely to be non-
hypertensive compared to controlled hypertensive (RR = 1.780, p < .001). Supplemental
analyses indicate that they are also more likely to be non-hypertensive compared to
undiagnosed (RR = 1.680, p < .01) or uncontrolled hypertensive (RR = 1.886, p < .001). We
also find no evidence that marriage brings greater health benefits for men. When added to
the first model presented in Table 1, an interaction term crossing female gender with
marriage/partnership was non-significant for non-hypertensive (RR = 1.102; p = .581),
undiagnosed hypertension (RR = .865; p = .440), and uncontrolled hypertension (RR =
1.001; p = .994).

We do find evidence consistent with our hypothesis that aspects of social networks are
associated with hypertension diagnosis and management. As shown in Model 1, older adults
who spend more days per year with their network members have lower risk of undiagnosed
hypertension. However, frequency of network interaction is not associated with lower risk of
uncontrolled hypertension.

We also find that social networks are particularly beneficial for disease management when
they provide access to health-relevant information. The significant interaction term crossing
network size with network-based health communication indicates that the association
between network size and undiagnosed hypertension varies according to the likelihood of
health discussions. A similar pattern is observed with respect to uncontrolled hypertension.

Figure 2 depicts this pattern by showing predicted probabilities of uncontrolled hypertension
calculated from Model 1. We allow network size to vary from 1 to 7 and utilize values for
network-based health discussions that correspond with the original question: 1 indicates that
the respondent is “very unlikely” to discuss health with his network members; 2 indicates
that he is “somewhat likely” to discuss health; and 3 indicates that he is “very likely” to
discuss health. Frequency of network interaction is fixed at its mean and co-resident partner
is fixed at the modal response (i.e., respondent has a co-resident partner). The predicted
probabilities illustrate that those who have larger networks have lower risk of uncontrolled
hypertension – provided that they are very likely to discuss health problems with their
network members. For those who are less likely to talk about health problems with their
family and friends, the risk of unmanaged hypertension increases as network size increases.
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Results for social support are mixed. As shown in Model 2, instrumental support is not
associated with hypertension diagnosis or control. However, emotional support is associated
with lower risk of undiagnosed and uncontrolled hypertension. Specifically, older adults
who can open up to family members are nearly 50% less likely to have undiagnosed
(compared to controlled) hypertension. And those who can open up to friends are about a
third less likely to have uncontrolled (compared to controlled) hypertension. There is also
some evidence that emotional support from friends may play a role in hypertension
diagnosis; the relative risk ratio for undiagnosed hypertension is nearly significant (RR = .
690; p = .084). We expected that support may be particularly beneficial for women, but
interaction terms crossing gender with instrumental and emotional support (in supplemental
analyses) are not significant.

Note that relative risk ratios for network size, frequency of interaction, health discussion,
and the interaction term crossing network size with health discussion do not significantly
change with the inclusion of the social support variables. Further, network-based discussions
of health are associated with lower risk of undiagnosed and uncontrolled hypertension,
regardless of access to instrumental or emotional support. This highlights the fact that
network characteristics and support play distinct roles in the process of disease management.

Table 3 introduces several additional variables to account for respondent characteristics and
test whether health behaviors may be a mechanism through which social network resources
are associated with hypertension diagnosis and management. The first model incorporates
sociodemographic characteristics and health status. We find that the risk of undiagnosed
hypertension decreases with age, but gender, education, and health insurance are not
associated with undiagnosed or uncontrolled hypertension. Blacks are less likely than whites
to be undiagnosed hypertensive, while Hispanics are less likely than whites to be
uncontrolled hypertensive. The findings with respect to race/ethnicity run contrary to
epidemiological research which has indicated that African-Americans face
disproportionately high risk of uncontrolled hypertension (Hertz, Unger, et al. 2005).
However, we find evidence that blacks are significantly less likely than whites to be non-
hypertensive (RR = .466, p < .001 in online appendix Table A2, Model 4).

With respect to health status, diabetics are more likely to have uncontrolled hypertension.
But those who have other conditions are less likely to be undiagnosed hypertensive and they
may also be less likely to have uncontrolled hypertension (RR = .919, p = .053), perhaps
because they see a health provider more frequently. The associations between network
characteristics, social support and hypertension are largely unchanged with the inclusion of
these control variables.

Health Care Utilization and Health-Related Behaviors as Mechanisms
Finally, we consider health-related behaviors as a possible mechanism through which social
network resources may decrease the risk of undiagnosed or uncontrolled hypertension. In
Model 2 of Table 3, we find that individuals who use anti-hypertensive medications are less
likely to be undiagnosed -- which makes sense because they would have received these
medications from a physician. The inclusion of this variable alone (shown in the online
appendix Table A2, Model 5) reduces to non-significance the associations between
undiagnosed hypertension and network size, frequency of interaction, network-based health
discussions, and emotional support from family and friends. This suggests that older adults
who have larger networks with more discussion of health, more frequent network
interactions, and access to emotional support from family and friends are less likely to have
undiagnosed hypertension in part because they are more likely to utilize health care, which
increases the chances that underlying hypertension is diagnosed. Consistent with this idea, in
supplemental analyses we find that more frequent network interaction, more network-based
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discussions of health, and emotional support from one’s family are significantly associated
with anti-hypertensive medication use (among older adults who are not in the non-
hypertensive category).

Older adults who take anti-hypertensive medications are also less likely to be uncontrolled
(compared to controlled) hypertensive, as we would expect. But the inclusion of anti-
hypertensive medications in the model does not reduce the associations between social
network resources and uncontrolled hypertension. Therefore, while health care utilization
may serve as a mechanism through which network resources and support reduce the risk of
undiagnosed hypertension, we find no evidence of this with respect to uncontrolled
hypertension.

Of the health-related behaviors we examine, only alcohol consumption is associated with
uncontrolled hypertension. Note that we do not observe marked reductions in the
significance or magnitude of the risk ratios for undiagnosed and uncontrolled hypertension
associated with social network characteristics and social support when we account for
health-related behaviors. (See the online appendix, Table A2, Models 5 and 6.) Therefore,
we find no support for our hypothesis that health-related behaviors are a mechanism through
which social network resources and support are associated with lower risk of undiagnosed or
uncontrolled hypertension.

Discussion
Most older adults do -- or will -- suffer from hypertension. Even those who have normal
blood pressure at mid-life have a 90 percent risk of developing hypertension during their
lifetime (Vasan et al. 2002). Yet rates of diagnosis and control are relatively low. Therefore,
in this paper we move beyond a focus on predictors of disease onset to explore how social
context shapes diagnosis and management. We find that the risk of undiagnosed and
uncontrolled hypertension is structured by social network resources including interaction,
information, and emotional support.

We had anticipated that having a spouse or partner reduces the risk of undiagnosed or
uncontrolled hypertension, but we did not find any evidence of this. Our results indicate that
partnership may protect against hypertension onset, which is consistent with previous
research showing that married individuals have lower rates of a number of chronic
conditions including hypertension (e.g., Pienta, Hayward, and Jenkins 2000). But we find
that having a spouse/partner is not associated with lower risk that one’s hypertension will be
undiagnosed or uncontrolled. One possibility worth further exploration is that spouses may
play a less active role in the management of chronic and asymptomatic conditions such as
hypertension. There is some evidence that spouses may be most beneficial when they take a
“crisis caregiver” role when their partner suffers acute illness or pain, and in the time period
immediately following disease diagnosis or surgical procedures (see, e.g., Idler et al.
2012:46).

Furthermore, we find that marriage/partnership does not play a different role in hypertension
for men compared to women. This counters some previous research suggesting that
partnership brings greater health benefits for men (Goldman et al. 1995; Lillard and Waite
1995). A closer look at partnership characteristics such as relationship quality and
supportiveness is an important next step. It is possible that close and supportive partnerships
have a positive impact on disease diagnosis and management while those that are more
distant or conflicted are detrimental. It is also likely that gender differences stem from
characteristics of partner relationships, rather than simply from partnership status. For
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example, women with more stressful or less supportive partnerships may be particularly
disadvantaged in disease management (Kiecolt-Glaser and Newton 2001).

Our results indicate that several aspects of social networks and the resources they may bring
are critical for disease diagnosis and management. For one thing, emotional support from
family and friends is associated with lower risk of undiagnosed hypertension. This is
consistent with previous research pointing to the particular importance of emotional support
following disease onset (e.g., Antonucci and Johnson 1994; Barth et al. 2010), and it
highlights the distinctions between social network characteristics and the availability of
support. Our findings indicate that regardless of network size, network interaction, and
network-based health discussions, older adults who feel that they can reach out to family and
friends for emotional support are more likely to have their underlying hypertension
diagnosed. Emotional support from friends also reduces the risk of uncontrolled
hypertension. The unique role of support from friends for disease control is consistent with a
rather large literature pointing to the greater importance of friendship ties for older adults’
psychological well-being (e.g., Adams and Blieszner 1995; Fiori et al. 2006).

Our results also suggest that social networks play an important role in disease diagnosis and
management. Regardless of network size, older adults who interact more frequently with
their network members are less likely to have undiagnosed hypertension. This may be due to
greater monitoring and control that are afforded by more frequent interaction; we find some
evidence that this association is mediated by health care utilization.

The most intriguing finding here relates to the discussion of health-related issues with
network members. Older adults who have larger social networks – and are likely to talk with
their network members about health problems – have lower risks of undiagnosed and
uncontrolled hypertension. These individuals may benefit from others’ advice, experiences,
and expertise regarding accessing health care, getting preventative screenings, and managing
disease (Perry and Pescosolido 2010; Warren-Findlow et al. 2010). But for those who are
unlikely to communicate about health, the risk of undiagnosed and uncontrolled
hypertension increases with network size. This is an important finding because it contradicts
the general assumption that having more social relationships is always beneficial. Our
results suggest that when lines of communication about health are closed, relationships may
present more costs than benefits. A lack of communication about health may indicate that
network ties are tense, conflicted, or demanding, and therefore bring additional stress for
those suffering from chronic conditions (Seeman and Chen 2002).

We found evidence that emotional support, more frequent interaction with network
members, and network-based discussions of health may increase health care utilization
leading to less risk of undiagnosed hypertension. But the mechanisms through which social
relationships shape disease management remain a puzzle (Reifman 1995). We did not find
support for the idea that network resources reduce the risk of uncontrolled hypertension
through behavioral pathways. However, we are not able to assess whether emotional support
and health-related communication with friends and family members enhance medication
adherence or changes in health behaviors, which has been suggested by previous research
(DiMatteo 2004; Gallant et al. 2007; Trivedi et al. 2008). Even so, not all efforts to manage
hypertension through lifestyle changes lead to blood pressure control. We have also been
unable to explore whether older adults with greater social resources benefit from stress
buffering and reduced physiological dysregulation (Hawkley and Cacioppo 2010; Steptoe et
al. 2003), which may increase the likelihood of blood pressure control. Detailed data that
link disease etiology, the process of disease management, and social relationships are
needed to disentangle these possible mechanisms.
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We intend this paper as an initial step toward the identification of social factors that impact
disease management among older adults. The cross-sectional nature of our data and the
breadth rather than depth in our measures of social integration leave a number of questions
unanswered. We know that networks tend to change as adults age, with especially large
differences at the oldest ages (Ajrouch, Antonucci, and Janevic 2001; Cornwell, Laumann,
and Schumm 2008). Changes in health are certainly responsible, at least in part, because
functional limitations and declining sensory function may make socializing more difficult
(Cornwell 2009). Thus, differences in network resources that we observe may stem from
health, muddying causal direction. Hypertension has no symptoms that could lead to
declines in social relationships, but individuals who have been diagnosed with hypertension
may be more likely to speak to network members about health, since the diagnosis raises a
new health concern. And the presence of multiple chronic conditions, such as diabetes and
hypertension, may pose unique challenges for both disease management and the
maintenance of social relationships.

Life expectancy has risen steadily in virtually all developed countries, as have survival rates
for those with chronic diseases, so that many individuals are living longer with serious
disease. Cardiovascular diseases, diabetes, and cancer are among the main contributors to
this trend (Crimmins and Beltran-Sanchez 2010). A crucial challenge for the future is
limiting the health consequences of chronic diseases, which means maximizing the extent to
which people are aware of and able to manage these conditions. Our findings suggest that
social relationships and the resources they bring offer some promising avenues for
improving these outcomes.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Hypertension Categories Derived from Self-Report and Blood Pressure
a Individuals who had been diagnosed with diabetes or suffered kidney problems were
considered to have high blood pressure if their pressure exceeded 130/80.
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Figure 2.
Predicted Probability of Uncontrolled Hypertension, According to Network Size and
Discussion of Health
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Table 1

Descriptions and Summary Statistics for Key Variables (n = 2,658)

Variable
Weighted Mean
or Proportiona SD

Social Connectedness and Support

 Co-resident partner Whether R has a spouse or co-resident partner (yes = 1, no = 0) .721 .449

 Social network size Number of people listed in the R’s network roster (range = 1, 7)b 4.192 1.588

 Network interaction Rs were asked how often they talk with each network member, from
“less than once a year” to “every day.” We recode these to represent the
number of times per year that interaction occurs, and then average the
values across all network members (range = 0, 365)

205.346 86.295

 Network-based health discussion Rs were asked how likely they are to discuss a health problem or medical
medical treatment with each network member: “not likely” (1),
“somewhat likely” (2), or “very likely” (3). We average these values
across all network members (range = 1, 3)

2.567 .442

 Instrumental support R can “sometimes” or “often” rely on…

 Family members (yes = 1, no = 0) .907 ---

 Friends (yes = 1, no = 0) .820 ---

 Emotional support R can “sometimes” or “often” open up to…

 Family members (yes = 1, no = 0) .854 ---

 Friends (yes = 1, no = 0) .717 ---

Health-Related Behaviors

 Anti-hypertensive medication use R takes a cardiovascular agent such as an ACE inhibitor, beta-blocker,
diuretic, calcium channel blocker, or peripheral vasodilator (yes = 1, no
= 0)

.625 ---

 Alcoholic drinks Rs were asked how many days per week they drank alcohol during the
past 3 months, and how many drinks they typically consumed. We
calculate drinks per week as days*drinks (range = 0, 140)

3.307 6.992

 Cigarette use R currently smokes cigarettes (yes = 1, no = 0) .146 ---

 Body Mass Index (BMI) Set of variables representing R’s body mass index (BMI):

 Normal or underweight (BMI < 25) .253

 Overweight (25 ≤ BMI < 30) .371

 Obese (30 ≤ BMI < 40) .322

 Morbidly obese (BMI ≥ 40) .054

 Physical activity Whether R participates in physical activities such as walking, dancing,
gardening, exercise, or sports ≥ 3 times per week (yes = 1, no = 0)

.618 ---

a
Means are survey-adjusted and weighted to account for probability of selection, with post-stratification adjustments for non-response. Proportions

are unadjusted and unweighted.
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