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Abstract

Two background studies and two dissertation studies that served as the basis of
this dissertation project examined the role of social support in cardiac rehabilitation (CR).
The first study examined the role of higher-level social factors (age, income) on social
support and exercise tolerance of patients before and after CR. Results showed that select
sociodemographic factors were related to social support, and both social support and
select sociodemographic factors were related to exercise tolerance. Results highlighted a
need to more carefully examine the relationship between sociodemographic factors and
social support. The second study examined the impact of functional and exercise specific
social support and stress on self-efficacy for overcoming barriers to CR participation.
Results showed that functional social support was related to more exercise specific
support and less stress. Higher stress and less exercise specific support was related to less
confidence to overcome barriers to exercise in CR. Study 1 of the dissertation examined
the sociodemographic determinants of structurél and functional support. It was
hypothesized that sociodemographic factors would be related to the nature of one’s social
network and that one’s social network would influence the available functional support.
Results showed that sociodemographic factors were related to social network size and
diversity and were differently related to aspects of functional social support. Study 2 of
the dissertation examined how social support and stress might impact on cardiovascular
reactivity (CVR) among CR patients. Results showed that heart rate (HR), blood
pressure, and mean arterial pressure all increased from resting to anticipation of exercise.
Social support was related to less HR-reactivity in women and more in men. Anxiety was

positively related to HR-reactivity and HR-reactivity was negatively related to self-
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efficacy and self-rated health in women. In men, self-efficacy and self-rated health were
positively related to HR-reactivity. Systolic blood pressure (SBP) reactivity had the
lowest relationships with social support variables. Men and women with more self-
efficacy had lower SBP-reactivity, and anxiety was positively related to SBP-reactivity in
women. Results showed that social support was related to less stress and more self-

efficacy suggesting a potential path from support to CVR responses.
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1. INTRODUCTION
General introduction

The following series of research projects was designed to investigate the influence
of social support on health among cardiac rehabilitation patients within the multilevel
framework of Berkman and Glass (2000). Figure 1-1 outlines the basic framework of
Berkman and Glass. Social factors are thought to affect health through a variety of levels.
The highest level, macro-level factors represent social structural conditions that are
thought to affect the nature of, or give rise to, the mezzo-level factors called social
networks. Thus socioeconomic factors, for example, occurring at the macro-level are
thought to influence the nature of one’s social support. Specifically, people with more
income and education are likely to know more people and have regular contact with a
greater variety of people compared to poorer people.

In the middle, mezzo-level factors are thought to provide opportunities for the
micro-level factors called psychosocial mechanisms. Thus, a larger and more varied
social network would provide opportunities for social engagement, access to resources,
and different kinds of social support, such as emotional and informational support.

Last these micro-level factors are thought to impact health through a variety of
pathways that are thought to be behavioral, psychological and/or physical. For example,
social support is thought to attenuate physiological arousal to stress and so may be
protective in terms of developing hypertension (Uchino, Cacioppo, & Kiecolt-Glaser,
1996). Also, social support is thought to enhance the maintenance of exercise behavior
among clinical (Fraser & Spink, 2002) and nonclinical populations (Duncan, Duncan, &

McAuley, 1993).
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Thus, the current investigations were intended to explore some of the
relationships among macro, mezzo, micro, and pathway-level factors that influence
health using social support as a dependent, independent, and mediator variable. To this
end, two studies were included as background for the current dissertation (Appendix A
and B) and two new studies were included as the dissertation projects.

The two appended studies provide a context for the work done prior to starting the
dissertation projects and provided some direction to the two dissertation studies. The first
study (Fraser, Rodgers, Murray, & Daub, 2005; Appendix A) sought to explain how
social factors such as education, marital status, work status, and presence of support from
family and friends (structural support) contributed to recovery in cardiac rehabilitation.
The study investigated the pathways outlined in Figure 1-2. The goal was to examine
how macro-level sociodemographic factors affected social support, and how these macro
and mezzo-level factors affected a pathway factor, exercise tolerance. Exercise tolerance
is a prognostic physical pathway factor thought to influence success following a cardiac
event. This study involved the examination of archival data from records of patients who
have gone through the cardiac rehabilitation program. Social status factors were used to
predict social support and exercise tolerance. Macro level sociodemographic factors were
shown to influence the mezzo level factor social support. These two factors were then
shown to have an enduring impact on a physiological pathway level factor: exercise
tolerance.

It was still unclear, however, how sociodemographic factors affected social

support at the micro-level. Specifically, it was unclear what functional aspects of social
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support were determined by sociodemographic factors at the macro-level and how social
network factors affected social support at the micro-level.

A second study (Fraser, Rodgers, Daub, & Black, 2005; Appendix B) was
conducted to examine how the micro level factors affected psychological pathway
variables represented in Figure 1-3. Specifically the goal was to determine how general
functional perceptions of social support (e.g., emotional, informational) influence specific
support for exercise in cardiac rehabilitation. This study also examined the role of stress
and social support in self-efficacy for overcoming barriers to physical activity among
cardiac rehabilitation patients.

Results testing this model of general support and exercise specific support and
stress predicting confidence for overcoming barriers to exercise in cardiac rehabilitation
showed how higher-level support (general support) led to exercise specific support. The
micro-level factor social support was related to the psychological pathways of stress and
self-efficacy. Specifically, more support was related to less stress and more self-efficacy.
However, it was still unclear how micro-level social support affects health, and what
aspects of functional social support are related to psychological and physical pathways,
such as anxiety and cardiovascular reactivity in CR patients.

To build on the results of the completed studies two new studies were conducted.
The goal of the first study was to examine how the macro-level socioeconomic factors
were related to the mezzo-level factor social networks and general social support, a
micro-level factor. This relationship is depicted in Figure 1-4. This study sought to
answer the question: how do macro and mezzo-level social factors influence the

functional aspects of social support? This study follows from some of the information
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gleaned in Fraser a, and further explores pathways identified within the framework of
Berkman and Glass (2000).

The second study, outlined in Figure 1-5, explored the role of micro-level social
support on psychological and physiological pathways. Specifically, stress, social support
and self-efficacy were examined as potential contributors to CVR in cardiac patients.
This study sought to answer the question: does social support attenuate CVR to a stressor
among cardiac patients using the Berkman and Glass (2000) framework? In other words,
the micro-level factor social support should influence pathway factors. This study builds
on the results of Fraser b and sought to further explicate the relationships from social
support to health by examining how social support and stress affected a physical health
indicator, reactivity.

Together, these two new studies expanded on the results of Fraser, Rodgers,
Murray, et al. (2005) and Fraser, Rodgers, Daub, et al. (2005). These two new studies
further examined upstream social factors influencing social support and health as well as
downstream social factors affecting health. Thus, these two dissertation studies should
add to Fraser, Rodgers, Murray et al. and Fraser, Rodgers, Daub et al. by proving a
further examination of the Berkman and Glass (2000) framework.

Before presenting the dissertation studies a review of the extant literature that has
examined the relationship between social support and health is presented. This review
highlights some of the research indicating the importance of social support in shaping
one’s health. After reviewing the evidence supporting the role of social support in health,
social support is explored as a concept. A number of papers are cited that offer some

important conceptual clarity in the study of social support and health. The conceptual
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model offered by Berkman and Glass (2000) is described in detail. The two studies that

follow were conceived using this framework and research offered in the literature review.
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Social support and health

Social support has been identified as a social or group level factor, as opposed to
an individual factor, with great importance to the study of chronic illness and disease.
Durkheim’s (1897/1951) early studies of suicide helped to launch the early research on
the importance of social ties and health (Berkman & Glass, 2000; Brownell & Shumaker,
1984). Durkheim’s studies of suicide established a connection between social factors and
the individual behavior of suicide. Specifically, Durkheim found suicide rates within
particular communities (or districts, or countries) were stable from year to year, and that
the social integration of the particular society was responsible for suicide rates. In other
words, the individual act of suicide was attributed to a fundamental cause related to
characteristics of the community.

Cassel (1976) and Cobb (1976) are generally regarded as the major contributors to
the recent study of the influence of social support on health (Berkman & Glass, 2000).
Both authors provided reviews of the literature that demonstrated the protective health
benefits of social support. For illnesses and health outcomes as varied as arthritis,
depression, coronary heart disease, and tuberculosis, low social support was identified as
a significant contributor to morbidity and mortality. Cassel argued that the social
environment was an important, fundamental cause of disease and, therefore, a better
target for intervention than reducing exposure to stressors (see p. 121). Recent
commentary by Auerbach and Krimgold (2001) and Link and Phelan (1995) support the
view that one’s social environment is a critical determinant of health.

The following sections provide a brief review of the current literature examining

the influence of social support and social networks on health. Before presenting this
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research, it is important to note the considerable controversy surrounding the conceptual
definition of social support and social networks. O’Reilly (1988) should be consulted for
an introduction to the controversy, which cannot be resolved here. Instead a rudimentary
explanation of social support and networks will be briefly introduced.

Social networks, or network ties, typically refers to the number of relationships
one has with other people. For example, ties to friends, family and children or a confidant
(Glass, Mendes de Leon, Seeman, & Berkman, 1997) or involvement in community
organizations or church membership (e.g., Berkman & Syme, 1979). The mere presence
of these relationships is also known as structural support (Cohen, Kaplan, & Manuck,
1994). The concept of social support also includes the resources (e.g., information,
emotional support) provided from the relationships one has with other people (Cohen &
Wills, 1985), or functional support (Cohen et al.). The exact nature of the relationships
between structural and functional social support and health is unclear (Thoits, 1995). The
following studies, and most of the recent literature, use some variation of these general
descriptions to operationalize social support or social networks.

Social support/networks and mortality

Prospective longitudinal epidemiological studies provide compelling evidence for
an independent negative relationship between social support and all-cause mortality
(Knox & Uvnis-Moberg, 1998; Stansfeld, 1999). One of the first of several studies was
the Alameda County study (Berkman & Syme, 1979). The authors found that individuals
low 1in social ties (married, contacts with friend and family, church membership, group

memberships) were 2.3 (for men) to 2.8 (for women) times more likely to die from all
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causes over a nine year period. This result was independent of individual health behaviors
such as smoking, physical activity, and alcohol consumption.

The Evans County, Georgia study (Schoenbach, Kaplan, Fredman, & Kleinbaum,
1986) used a measure of social network modified from Berkman & Syme’s (1979) study.
Participants were followed from 1967-1980. The results showed that older people
reporting fewer social ties at baseline had a higher risk for mortality, and white males
with low social index scores at baseline had 1.5 times the risk of death, after controlling
for prior cardiovascular disease (CVD) risks.

Another prospective study conducted in Tecumseh, Michigan (House, Robbins, &
Metzner, 1982) over a 9-12 year period found similar results. Specifically, mortality rates
were higher among men who were not married and higher among those who did not
engage in a variety of social activities. These results controlled for other factors, such as
smoking, coronary heart disease and disability. Among women marital status was not
important, and only low church attendance was related to mortality.

Blazer (1982) reports 30-month mortality rates from a study in Durham County,
North Carolina. Blazer included in the measurement of social support roles and
attachments, perceived social support, and social interaction. After controlling for 10
socioeconomic, health status, and behavior confounds, the relative risks of mortality were
estimated. Blazer found impaired social roles and attachments, impaired perceived
support, and low frequency of social interactions was associated with relative mortality
risks of 2.0, 3.4, and 1.9, respectively.

Vogt, Mullooly, Emst, Pope, and Hollis (1992) found social networks were strong

predictors of 15-year mortality hazard. Kawachi et al. (1996) reported higher risks of
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CVD mortality among those who were socially isolated. Studies from Sweden (Orth-
Gomer & Johnson, 1987; Rosengren, Orth-Gomer, Wedel, & Wilhelmsen, 1993) and
Finland (Kaplan et al., 1994) add to this body of evidence suggesting that a lack of social
support is a consistent and powerful predictor of mortality. Finally, Lund et al. (2002)
found that living alone versus with someone was a significant predictor of §8-year
mortality. Berkman and Glass (2000) conclude from the extant literature that those who
are “socially isolated or disconnected to others have between two to five times the risk of
dying from all causes compared to those who maintain strong ties to friends, family, and
community” (p. 160).
Social support/networks and morbidity

A number of studies have investigated the influence of social support on the
morbidity or onset of disease. The relationship between social support and CVD is
probably the most studied of these relationships (Stansfeld, 1999). For example, Vogt et
al. (1992) found network scope (number of network domains with one or more ties) was
related to onset of ischemic heart disease. Kawachi et al. (1996) found that social
isolation was related to stroke but not heart disease. A review by Hemingway and
Marmot (1999) concluded that social support is a strong etiological factor in the
development of CHD. Specifically, they reported that 5 of 8 prospective cohort studies
found social support was a predictor of CHD. More recently, Sundquist, Lindstrom,
Malmstrom, Johannson, and Sundquist (2003) found that low social participation was
prospectively related to higher rates of CHD after controlling for smoking and

demographic factors such as age, sex and education.
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Uchino et al. (1996) reviewed the literature and concluded that the association
between social support and positive cardiovascular function is consistent. However,
cardiovascular function was usually indicated by resting blood pressure or acute
cardiovascular reactivity to stress. Although these mechanisms seem plausible, it is
currently difficult to firmly conclude that a lack of social support, per se, causes CVD
(Berkman, Glass, Brissette, & Seeman, 2000) and more evidence is required (Orth-
Gomer, 1994). However, Uchino et al. (1996) and Knox and Unvis-Moberg (1998) offer
a number of plausible mechanisms that may help clarify the issue. Like Uchino et al.,
Knox and Unvés-Moberg conclude that low social support leads to cardiovascular
morbidity. Further, the authors outline a number of behavioral and neuroendocrine
pathways that may help explain the generally negative influence of low social support on
health.

One way that social support is thought to affect health is by attenuating or
buffering cardiovascular responses. For example, Uchino and Garvey (1997) examined
the effect of a speech stressor on systolic (SBP) and diastolic blood pressure (DBP) and
heart rate. Perceived availability of social support was found to moderate the effects of
the stressor. That is, participants who were told that the researcher would be available in
another room if needed (support availability condition) had lower SBP and DBP
responses to the stressor than the control group. Kamarck, Manuck, and Jennings (1990)
experimentally examined cardiovascular reactivity (CVR) to a mental arithmetic and
concept formation task in college-aged women. Results revealed that SBP and heart rate
responses were attenuated with the presence of a close female friend for both tasks

compared to participants who completed the tasks alone. Gerin, Pieper, Levy, and

10
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Pickering (1992) examined CVR to a threatening condition. Participants engaged in a
debate on a controversial topic (e.g., abortion) with the presence or absence of an actively
supportive confederate while being “challenged and attacked by two opponents” (p. 326).
Gerin et al. found that participants who were supported had smaller CVR responses than
those who were unsupported. In a field setting, Unden, Orth-Gomer, and Elofsson (1991)
examined HR, SBP and DBP over a 24-hour period. The authors found that those
reporting lower social support at work exhibited higher mean heart rate and blood
pressures.

Recently, Hilmert, Kulik, & Christenfeld (2002) have challenged the notion that
social support always attenuates CVR. The authors studied the effects of social support
on CVR in evaluative and nonevaluative settings. The results showed that social support
in the evaluative setting reduced CVR, while social support tended to increase CVR in
the nonevaluative setting. The authors conclude that social support might be necessary
when a situation is evaluative and therefore anxiety provoking, but that in a
nonevaluative situation, social support may serve to increase motivation to perform the
task. This study raises at least two important considerations for future research. First, the
appraisal of the situation as evaluative or nonevaluative may be important in determining
CVR and the role of social support. Second, this study involved the actual receipt of
social support. This might partially explain the differences between this study and other
studies where support was perceived as available (e.g., Kamarck et al., 1991).

Rather than onset of disease, Berkman and Glass (2000) suggest that social
support may have a greater influence on prognosis. For example, Berkman, Leo-

Summers, & Horowitz (1992) found patients hospitalized for an acute myocardial

11
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infarction were 2.9 times more likely to die within only 6 months if they reported a lack
of emotional support. Vogt et al. (1992) found social support was a strong predictor of
mortality among those who had survived an incidence of ischemic heart disease, cancer
or stroke. Williams et al. (1992) reported better survival among CVD patients who were
married. A review by Hemingway and Marmot (1999) showed that 9 of 10 prospective
studies found social support was a significant prognostic factor in those with coronary
heart disease. Additionally, some evidence suggests that social support can enhance
recovery from cancer (Kravdal, 2001; Spiegel, Bloom, Kraemer, & Gottheil, 1989) as
well as adjustment or coping with cancer (Helgeson, Cohen, Schultz, & Yasko, 2000).
Social support also may help recovery from illness in general (e.g., Cohen, Doyle,
Skoner, Rabin, Gwaltney, 1997, Statistics Canada, 1999).

Thus, it currently appears that social support is a consistent predictor of mortality
from all-causes. The fact that social support is protective against all-causes offers some
support for Link and Phelan (1995) who identify social factors, including social support
and social networks, as potential fundamental causes of disease. Further, social support
may be more useful in helping individuals recover from illness rather than preventing the
onset of illness. However, the findings regarding onset of disease are somewhat
conflicting, requiring more research.

Explanations of how social support affects health

The extant literature clearly implicates social support as an important factor
influencing health. In fact, Statistics Canada (1999) has identified a lack of social support
as a risk factor for health problems and death. What remains unclear, however, is how

social support affects health (e.g., DiMatteo, 2004). That is, what are the mechanisms and

12
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what other factors are responsible for the influence of social support on health outcomes?
Few studies have examined this question, and the answers provided could lead to
appropriate and improved interventions (Cassel, 1976; Yen & Syme, 1999).

Unfortunately, a review of the social support literature shows a consistent and
pervasive call for conceptual and methodological clarification of the notion of social
support (e.g., Berkman & Glass, 2000; Brownell & Shumaker, 1984; O’Reilly, 1988).
Interestingly however, this lack of conceptual clarity has not interfered with the strong
relationships observed in the literature, perhaps adding strength to the findings. That is,
the results are continually replicated across settings using a variety of different
methodological approaches. However, the drawback is the potential to impair the
understanding of exactly how social support influences health, a question that remains
unresolved (Yen & Syme, 1999).

Theoretical perspectives on social support

Although the research on social support and health is hampered by a lack of clear
gold standard measures, some advances have been made towards clarifying the concept.
One clear distinction offered is between perceived and received (or enacted) social
support (see Dunkel-Schetter & Bennet, 1990; Sarason, Sarason, Brock, & Pierce, 1996).

The distinction between received and perceived support has been made to
differentiate between support that is actually received and support that is perceived to be
available (Dunkel-Schetter & Bennet, 1990). Empirical research has supported this
conceptual distinction. Cohen and Hoberman (1983) reported a moderate relationship r

=.21) between perceived and received social support, while Sarason, Shearin, Pierce, &

13
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Sarason (1987) reported a small relationship (+* = .06). Newcomb (1990) used structural
equation modeling to show that received and perceived support were two distinct factors.

The question is whether it is actually necessary to receive support if it is perceived
to be available (Rodriguez & Cohen, 1998). Rodriguez and Cohen suggest that received
support is often not related to better emotional adjustment to stressful experiences.
Further, some reports suggest that received support may be associated with increased
stress and physical symptoms (e.g., Cohen & Hoberman, 1983). However, this may be
due to the fact that support was sought when needed (Cohen and Hoberman; Sarason,
Sarason, & Pierce, 1990). Hence, the recipient recalls receiving support during
particularly stressful times.

A number of explanations for the discrepancy between perceived and received
support have been posited. For example, a support recipient’s report of enacted support
that does not seem to match with reports of others suggests that the perception of support
may be more accurate, and important. Sarason, Sarason, and Gurung (1997) and Lakey
and Drew (1997) suggest that the way in which an individual perceives social support
operates like an enduring personality characteristic. Evidence for this comes from a study
by Pierce, Sarason, & Sarason (1992). The authors gave undergraduate students
standardized, 1dentical notes written by the students’ mothers prior to a stressful task,
giving a speech. The researchers found that those reporting lower perceived support
interpreted their mother’s notes as less supportive than those with high support
perceptions.

Dunkell-Schetter and Bennett (1990) acknowledge that individual differences

may influence the discrepancy, but they also suggest three other explanations. It may be

14
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that the recipient has simply overestimated the availability of support. When that support
is enacted or drawn upon, it may be less responsive than expected due to a situation
which is stressful for the providers. Second, it could be that the support dissipates over
time. The providers simply get exhausted or tired of providing support. Finally, the
recipient could be overwhelmed by support in the case where it is easy for the provider to
help, for example. Although, these issues remain to be resolved (Dunkel-Schetter &
Bennett, 1990; Rodriguez & Cohen, 1998), perceptions of support appear to be most
relevant to health.

Structural and functional characteristics of support have also been mentioned as
important distinctions in the social psychological literature (see Cohen & Syme, 1985;
Cohen, 1988). Structural characteristics refer to the existence and nature of social ties.
Social network approaches would be subsumed under the category of structural support.
Functional support refers to the actual psychological or material resources available.
These also have been described as types, dimensions or provisions of support (e.g.,
Cutrona & Russell, 1987). Further, these dimensions or provisions are usually considered
as perceived support. In other words, the perception that a particular provision is
available is thought to be more important than whether the support is actually available
(Cohen, Mermelstein, Kamarck, & Hoberman, 1983). For example, in a recent review,
DiMatteo (2004) concluded that functional social support was more related to patient
adherence to medical regimens.

Several approaches have been taken in the study of functional characteristics of
social support. Rodriguez and Cohen (1998) outline three functional dimensions of social

support: instrumental, informational, and emotional. Cohen et al. (1983) outline the four
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dimensions: belonging, self-esteem, tangible, and appraisal support. Cobb (1976), as
mentioned previously, outlined social support in terms of the perception of feeling
esteemed and valued, loved and cared for, and feeling like one belongs to a network.

These provisions are thought to be essential to avoid feeling isolated or lonely,
although certain provisions may be more important depending on the circumstances.
Further, these provisions may have different sources. That is, different relationships may
provide different provisions, yet the same person may provide several of these provisions
(Weiss, 1974).

Other considerations for the study of social support are the satisfaction with
available support, the source of support, and the specificity of support. Sarason, Levine,
Basham, & Sarason (1983) argued that in addition to perceived available support, the
satisfaction with one’s support is important. For example, Malcolm and Janisse (1991)
showed that satisfaction with support was related to lower systolic blood pressure in men.

The source of the support may be important as well. For example, Dakof and
Taylor (1990) examined the sources of support among cancer patients. The authors found
that physicians and other cancer patients were more valued for their informational
support, while emotional support was provided most by intimate others. This study also
touches on the specificity of support. The patients tended to value information from other
patients and the physician, suggesting that the support was probably specific to the cancer
experience, as opposed to the general emotional support that was likely provided by the
intimate other.

Oka, King, and Young (1995) also examined source and specificity of support

among exercisers aged 50 to 65 years. The authors found that the exercisers preferred less
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support from exercise staff at the beginning of the program. Support from family and
friends predicted long-term adherence to the exercise program. Further, specific support
around exercise was associated with better adherence. These results further underscore
the importance of source and specificity of support.
Direction of relationship

In interpreting the literature indicating the influence of social support on health, it
is apparent that poor health results from low support rather than ill health leading to a
lack of support. While the latter is certainly plausible to some extent, the evidence to date
from large-scale longitudinal studies supports the temporal association from social
support to health. For example, Sundquist et al. (2004) examined a random sample of
6861 adults who were followed over a ten-year period. Low social participation at
baseline was predictive of the development of CHD within the following 10-year period
after controlling for demographic factors and smoking. Similarly, Berkman and Syme
(1979) found those with more support were more likely to be alive 9 years later. Again,
the results of these and other prospective studies (e.g., House et al., 1982; Kawachi et al.,
1996; Schoenbach, et al., 1986; Vogt et al., 1992) suggest the relationship between social
support and health is primarily due to the effect of support on health rather than health
leading to poor support.
Support Interventions

The relationship between social support and health appears to be well established.
Given the relationship between social support and health the question of how to intervene
on low social support becomes a relevant question. Gottlieb (2000) has outlined two

general categories of support interventions. These involve intervening on an existing
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support network, or natural ties, and, second, introducing new network ties. Interventions
with existing networks involve improving support transactions by giving support
providers information on how to help the support recipient. For example, providers might
be instructed on how to help a recipient adhere to a medical regimen. Interventions to
introduce new ties may involve garnering support from doctors and nurses, for example.
In the case that existing network members may not share a similar experience support
groups may be a form of intervention. Glass (2000) has outlined professionally led,
family led, and mutual support groups as three kinds of support interventions.

A number of studies have examined the influence of support interventions with
mixed results (Glass, 2000). According to Glass, the reason for mixed results stems from
poor theoretically grounded interventions along with methodological shortcomings, such
as small sample sizes. Another concern raised by Glass is that support interventions may
go unreported. For example, educational interventions often “contain significant (and
sometimes hidden) support components” (p. 283). For example, Blumenthal et al. (1997)
found that a stress management program was more effective than usual care or an
exercise intervention in reducing episodes of daily ischemia among heart patients in
cardiac rehabilitation. The stress management intervention was conducted in a group
setting with 8 patients. The program involved education, skill instruction and therapeutic
techniques. The format of the program sounds very much like Gottlieb’s (1998)
definition of a support group: “6 to 10 people who share a similar life stressor, transition,
affliction, or noxious habit, and who receive expert information and training, and
exchange mutual aid for a predetermined period of time...to foster improved coping and

adjustment” (p. 635). Nevertheless, support intervention strategies have been outlined
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(e.g., Cutrona & Cole, 2000; Gottlieb, 2000; Helgeson & Cohen, 1996), and support
appears to be amenable to change and thus a target for intervention.

Linden, Stossel, and Maurice (1996) reviewed the effect of psychosocial
interventions on the physical and psychological outcomes of coronary artery disease
patients. The results of the meta-analysis showed that those with psychosocial
interventions experienced greater reductions in stress, cholesterol, systolic blood pressure
and mortality. A look at Linden et al.’s Table 1 shows that 11 of the 23 controlled trials
used some form of group intervention, and two other trials included spouses as part of the
therapy. Thus, one might conclude that support interventions were an integral component
of many of the psychosocial interventions.

A conceptual framework for studying social factors and health

Berkman and Glass (2000) have outlined a “conceptual model of how social
networks impact health” (p. 144). One goal for the development of this model, or
framework, was to help consolidate the large and varied research on the topic. For
example, Berkman and Glass note that in discussing social support “many terms are used
loosely and interchangeably” (p. 137). Thus Berkman and Glass have tried to clarify
terminology such as social networks and social support and they have tried to organize
the extant literature on social support and health into a meaningful framework.
Specifically, Berkman and Glass (2000) draw on research from epidemiology, sociology,
psychology and physiology to construct a conceptual framework to “examine how social
relations and networks influence a broad array of health outcomes™ (p. 142). The
framework highlights the efforts of past research on social support and health and offers

future directions for research that follows from these past advances. This framework will
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also serve as a framework for examining the influence of social support on health for this
dissertation. This conceptual model depicted in Figure 1-1 is a framework for examining
the role of social support and networks on health outcomes developed from the extant
literature.

The model is a multilevel representation of factors influencing health. A
multilevel approach to understanding how social support affects health has a number of
advantages. This particular framework acknowledges multiple pathways and processes
that lead to health rather than focusing on a single mechanism (cf. Link & Phelan, 1995).
Thus, in understanding how social factors affect health, a multilevel approach allows for
detailed explication at different levels. In other words, this approach allows for the
integration of models at different levels (Marmot, 2000). For example, sociological
models of health, psychological models of health behaviors, and physiological models of
health outcomes could be linked to understand how social factors influence psychological
determinants of behaviors thought to affect health outcomes (e.g., blood pressure,
fitness). Thus, in understanding how social support affects health, the multilevel approach
allows for the determination of psychological pathways from social support to health as
well as an understanding of what gives rise to social support. This understanding could
lead to targeted interventions at appropriate levels (e.g., family level vs. community
level).

Berkman and Glass (2000) describe higher level, or upstream, factors which
include social structural conditions and social networks. These macro-level and mezzo-
level factors, respectively, are composed of what are traditionally sociological constructs.

For example, macro-level factors include culture, socioeconomic status, politics and
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social change. Mezzo-level factors include social network structure and characteristics of
network ties.

Lower level factors are called downstream factors. These include psychosocial
mechanisms at the micro-level, and pathways, furthest downstream. Psychosocial
mechanisms include social support, social influence, social engagement, person-to-person
contacts, and access to resources and material goods. The pathways identified include
health behavior, and psychological and physiological pathways. These are thought to be
the most proximal pathways to health. In other words, these pathways are thought to lead
more directly to health outcomes, and hence are more downstream.

The Berkman and Glass (2000) framework implies a causal path from the
upstream factors to the downstream factors such that the macro-level factors condition or
shape the nature of mezzo-level network factors. The mezzo-level factors, in turn,
provide opportunities for the psychosocial mechanisms, which then impact health
through the specific pathways that can be behavioral, psychological or physiological.
This model offers a specific framework for examining directional and ordered relations
among variables.

Most of the work examining social support and health has occurred downstream
at the micro and pathway levels (see House, Umberson, & Landis, 1988). Berkman et al.
(2000) argue that the study of macro-social factors “is almost completely absent in
studies of social network influences on health” (p. 846). Link and Phelan (1995) agree
that, as distal causes of disease, social factors, in general, “have received far less
attention” (p. 80). This may help explain why Berkman and Glass are somewhat vague in

explicating these macro-level factors in the conceptual model. Again, the authors outline
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cultural factors, socioeconomic factors, politics, and social change as macro-level
components.

Macro-level factors are thought to influence the mezzo-level factors. However, it
1s important to note that the macro-level factors are also inextricably linked. That is,
culture and politics clearly affect each other, and these are both affected by, and affect
social change, along with socioeconomic factors. For example, the recent urbanization of
North America is surely linked to changes in the cultural norms of society as we move
away from an agrarian society. Other cultural factors like sexism and racism clearly
affect, or are affected by, politics in the form of laws and public policy directed towards
women (e.g., Afghanistan) and minorities (e.g., Nazi Germany, racial profiling), for
example. The internment of Japanese Canadians after the bombing of Pearl Harbor may
be an example of cultural racism and social change due to war affecting public policy.

Socioeconomic factors have probably received the most attention in examining
social factors on health at the macro-level, however. Some of the socioeconomic factors
identified by Berkman and Glass (2000) are inequality, discrimination (again related to
sexism and racism), conflict, and poverty. Health Canada (1999) has acknowledged the
importance of several socioeconomic factors on health. Specifically acknowledged is the
relationship between low-income and early death and more illness. The results in the U.S.
are no different: “poor and poorly educated people still die at higher rates than those with
higher incomes and better educations” (Pappas, Queen, Hadden, & Fisher, 1993, p.103;
also see Auerback & Krimgold, 2001 for an extensive review).

These macro-level factors are thought to influence the mezzo-level factors, such

as social networks. The broad category of social networks, as described by Berkman and
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Glass (2000), include an individual’s social network (or structural social support) and the
characteristics of an individual’s network ties. Social network characteristics are basically
structural and include size, range, density, homogeneity and reachability of the network.
The characteristics of network ties are closely related to social networks, describing
frequency of face-to-face contact, nonvisual contact and organizational participation, as
well as reciprocity, duration, and intimacy. Again, these two broad components of the
mezzo-level are inextricably linked, and are influenced by macro-level factors. However,
Berkman and Glass (2000) provide no specific hypothesized relationships between the
macro and mezzo-levels, although the conceptual framework does allow for some
hypothesized links. For example, it is conceivable that cultural characteristics will
influence the nature of one’s social networks. Specifically, a racist culture, or a political
climate that disenfranchises a person might limit the number of contacts that person has
available. Also, the characteristics of that network would likely differ from the majority
group. Turner and Marino (1994) provide evidence for the link between a macro-level
factor and a mezzo-level factor. Specifically, the authors found that people with higher
education and incomes had more contact with their own network members. In addition,
Statistics Canada (1999) reports that people with the lowest incomes have the lowest
social support (micro-level). This and other evidence (Cattell, 2001; Krause & Borawski-
Clark, 1995) may support a mediated relationship between socioeconomic status (SES),
social network contact and social support.

The micro-level factors that have been studied are primarily psychosocial
mechanisms. That is, social support, social influence, social engagement, and person-to-

person contact. Also included are access to resources and material goods. Again, one can
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see that the components at this level are interrelated. For example, social support consists
of instrumental, informational, and emotional support (Cohen & Hoberman, 1983).
Instrumental support refers to access to tangible resources. Clearly, access to resources is
influenced by, or may influence, our perceptions of instrumental support (see Kessler,
Price, & Wortman, 1985 for a discussion of perceived versus actual support).

Access to resources presents an interesting component of the micro-level factors.
In fact, access to resources does not appear to be a psychosocial mechanism, as implied
by the framework. Rather, access to resources refers to the actual availability of tangible
resources, such as money and transportation. However, the presumption seems to be that
access to resources resides at the same level as the other micro-level factors. This is
similar to the distinction between actual and perceived support.

At this level the conceptual model can be used to explain how access to resources
may be affected by upstream factors. For example, it was shown that SES might
influence the composition of one’s social network. If one’s social network is small it may
be limited in providing access to transportation, or housing, or even economic
opportunities, for example (Cattell, 2001). Further, Berkman and Glass (2000) suggest
that the degree to which one’s networks overlap (e.g., some of my friends from work
might be some of my friends at school and hence the school and work networks overlap)
may influence access to various opportunities. For example, consider a homogeneous or
tight knit culture within in a broader cultural context of inequality. If this homogenous
culture happens to be on the low end of growing inequality the result is low social

cohesion (i.e., connectedness between groups; see Kawachi & Berkman, 2000).
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Conceivably, such a situation could result in fewer overlapping networks, and hence less
access to resources.

However, there may be a more direct influence of SES on health. Syme (2001)
argues that SES is the most “ significant risk factor for health and well-being” (p. 12). In
Canada, for example, far more Aboriginal families have problems securing housing and
affording food, and live in low-income situations. Further, they tend to suffer from three
to five times the rates of diabetes, cancer, hypertension, arthritis, and heart problems
(Health Canada, 1999, p. 17). It is debatable whether this is entirely a direct influence of
cultural factors like racism, or racist public policies, or if these outcomes are influenced
by access (see Krieger, 2000 for a review). Williams (2001) argues that SES accounts for
most of the racial difference in health in the US. However, when compared to Whites of
similar SES, Blacks are still worse off for heart disease incidence and multiple indicators
of health. Williams suggests that these differences are not biologically based. In other
words, although these minority groups are clearly worse off in terms of SES, there also
exist other societal influences that negatively impact on health. Other evidence exists to
suggest that discrimination can directly affect health as well (Krieger & Sidney, 1996).

Finally, there are the (proximal) pathways to health. These include behavioral,
psychological, and physiological mechanisms. Behavioral pathways involve health
behaviors, like smoking, diet and exercise. The psychological pathways involve
depression and well-being, as well as self-esteem and coping. Physiological pathways are
probably the most direct pathways to health involving immune system function,
cardiovascular reactivity (CVR) and hypothalamic-pituitary-adrenal axis responses

(Knox & Unvids-Moberg, 1998; Uchino et al., 1996).
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The proximal pathways to health represent a particular challenge to the study of
social influences on health. For example, the health consequences of physical inactivity,
smoking, and a poor diet are well known, yet it is unclear if social support affects health
through these behaviors, or if there is a more general effect of social support on health.
Nevertheless, it is clear that social factors are an important influence of individual health
behaviors. For example, among adolescents, smoking is best predicted by the smoking of
one’s peers (Landrine, Richardson, Klonoff, & Flay, 1994). Social support is also linked
to higher rates of adherence to exercise (Duncan & McAuley, 1993; Duncan &
Stoolmiller, 1993; McAuley, Courneya, Rudolph, & Lox, 1994) compliance with medical
regimens (DiMatteo, 2004; Meichenbaum & Turk, 1987; Taylor & Aspinwall, 1993) and
cardiac rehabilitation in particular (Dracup, 1994). Yet a recent review by Uchino et al.
(1996) shows that in studies examining the influence of social support on health, the
health behaviors, per se, are not the major pathways impacting on health. Knox and
Unvis-Moberg (1998) stress the importance of the influence of social support on health
behaviors. However, like Uchino et al., the authors stress the importance of direct
physiologic pathways, rather than behavioral. Specifically, Knox and Unvis-Moberg
argue that social isolation affects pituitary-adrenal cortical factors and sympathetic-
adrenomedullary influences on heart rate (HR) and blood pressure (BP), which increases
the risk of CVD. These responses are referred to as cardiovascular reactivity (CVR).

Thus, there is empirical support for the micro-level and pathway-level factors in
the conceptual model. There also exists some evidence for the upstream factors, where

support for the influence of macro-level factors on mezzo-level factors was introduced.
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The primary contribution of the model, however, is to systematically organize the extant
literature and to provide a framework for future research.
Mechanisms

The framework described by Berkman and Glass (2000) offers several
hypothesized mechanisms that can be explored. A number of approaches to the
conceptual study of the influences on social support and health were reviewed above. The
evidence seems to indicate that social support does have a consistent positive effect on
health. However, it is necessary to identify the mechanisms of this phenomenon. In other
words, how does social support affect health (Cohen, 1988)? Without a precise
conceptual definition of social support this may be difficult. However, two basic
theoretical approaches to this question have been undertaken.

The two approaches from a psychosocial perspective are typically referred to as
the direct or main-effects model, and the stress-buffering model (Cohen, 1988). The main
effect model argues that social support has a direct effect on health, which may be
mediated by behavior or physiological processes. Evidence from studies like that of
Berkman & Syme (1979) indicate that the main-effects model is likely associated with
structural forms of support (Cohen et al., 1994) such as contact with friends and family.
Thus, the main effect model suggests that mezzo-level social networks affect health
through some mediating mechanism such as behavior. Evidence for this model comes
from the early epidemiological studies mentioned above where social influences
predicted mortality while controlling for a variety of other health factors like smoking
and exercise (Berkman & Syme). A recent review (Uchino et al., 1996), however,

suggests that behavior may not be the only pathway through which social support
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influences physiological function (p. 522). So, although social support may positively
influence health behaviors, the effect on health may be through a more proximal
mechanism. That is, social support may directly affect health by impacting one of the
physiological mechanisms mentioned above.

The second approach is the stress-buffer hypothesis and was essential to Cobb’s
(1976) argument. He thought social support moderated the relationship between stressors
and health. The basic idea is that people who perceive high levels of support are better
equipped to deal with stressors that they may encounter (Cohen et al., 1994). Cohen
(1988) outlines two ways in which the buffering may occur. First, the recipient’s
perception of his or her ability to cope with the stressor is enhanced at the onset of the
stressor with the help of support. Second, after the onset of the stressor and a response,
support could reduce the reaction to the stress. Related to this concept is the idea of
stress-matching or optimal-matching. Cutrona and Russell (1990) argue that the
particular type of social support should match the type of stressor to be effective. For
example, Cutrona and Russell’s notion of optimal matching suggests that emotional
support would be more appropriate in situations where events are uncontrollable. This is
because a person cannot actively cope with an uncontrollable situation by problem
solving, for example, so emotional support might aid in coping with the emotional
consequences of the event. However, when an event is thought to be controllable, it may
be more useful to provide informational support that could help the recipient actively
cope. Thus, within the Berkman and Glass (2000) framework, social support at the micro-
level might moderate the influence of stress on health.

Cardiovascular reactivity
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At the pathways level, researchers have begun further exploration of
physiological and psychological pathways on health including the relationship between
social support and cardiovascular reactivity. Kamarck and Lovallo (2003) note that there
is currently “little consensus on the meaning and measurement of CVR” (p. 9).
Nevertheless, cardiovascular reactivity has been characterized by “exaggerated heart rate
and blood pressure responses when encountering behavioral stimuli experienced as
engaging, challenging, or aversive” (Rozanski, Blumenthal, Kaplan, 1999; p. 2207). This
1s consistent with Kamarck and Lovallo, who argue that the challenging situation must be
motivationally meaningful such that there is a personal consequence. Further, the
situation should require some kind of adaptive response that is either physical or
cognitive. Schwartz et al. (2003) describe CVR as “BP and HR elevations occurring
during presentation of a discrete stressor” (p. 22). Trieber et al. (2003) define CVR more
generally “as the magnitude or pattern of an individual’s hemodynamic responses to
behavioral stressors” (p. 46). On assessing reactivity, Manuck, Kasprowicz, Monroe,
Larkin, and Kaplan (1989) note the method typically includes assessing “the difference
between physiologic states recorded during such ‘stimulus’ periods and comparative
observations made under ‘baseline’ conditions” (p. 366). Hence, CVR is typically
calculated as the mathematical difference between baseline and stimulus. Baseline and
stimulus may be measured as the average baseline and the average stimulus, thus
enhancing reliability (Manuck et al.). However, baseline has also been compared to
maximum or peak task/stimulus related changes. If these parameters are ‘reactive’ (i.e.,

dynamic) then it might be that peak changes are arguably more meaningful than average

changes, however.
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Cardiovascular reactivity is the general term for the multiple responses of the
cardiovascular system to psychological stress, also referred to as mental-stress responses,
hemodynamic responses, stress responsivity, acute psychophysiologic reactivity and
simply cardiovascular reactions. These responses include the results of catecholamine
and corticosteroid release: increased HR, cardiac output, blood pressure (Herd, 1991;
Krantz, Kop, Santiago, & Gottdiener, 1996). Also included is increased platelet activity
and sodium retention (Herd). However, most researchers seem to focus on specific
cardiovascular responses such as BP responses or HR and BP responses (Kamarck,
Jennings, Pogue-Geile, & Manuck, 1994; Krantz & Manuck, 1984; cf. Chrinstenfeld &
Gerin, 2000; Schwartz et al., 2003). Yet increases in BP may be the result of increased
cardiac output (CO), increased total peripheral resistance (TPR) or a combination of the
two (Riiddel, Langewitz, Schichinger, & Schmeider, 1988), for example. Thus, Turner
(1994) suggests that individuals may have a vascular response (e.g., TPR) or a cardiac
response (e.g., CO; cf. Kamarck et al.; Kamarck & Lovallo, 2003; Kelsey, 1993; Riiddel,
Langewitz, Schachinger, Schmieder, & Schulte, 1988) to a stressor. Thus, two people
may display similar BP responses to a stressor yet one may be experiencing a rise in TPR
while another may experience a rise in CO. So, while HR and BP reactivity have been
most commonly studied and powerfully linked to prognosis, it may be useful to
understand the underlying pattern of hemodynamic responding including other factors
such as stroke volume (SV), preejection period (PEP), and mean arterial pressure (MAP).

However, HR and BP are typically assessed for at least two reasons. First, these
are usually easily obtained from standard noninvasive equipment such as a HR monitor

and a sphygmomanometer. Second, HR and BP measures have been linked to prognosis,
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morbidity and mortality most frequently. In contrast SV and TPR require specialized
equipment such as impedance cardiography (e.g., Kamarck et al., 1994) and more
particularly are prognostically less clear than BP.

The reactivity hypothesis generally suggests that exaggerated responses will lead
to a greater risk of developing hypertension and possibly heart disease (Christenfeld &
Gerin, 2000; Kamarck & Lavallo, 2003; cf. Treiber et al., 2003). A key aspect of CVR is
a response to psychologically relevant stimuli that is fairly consistent (Turner, 1994). It is
this tendency to respond to potentially aversive stimuli in an exaggerated manner that
places the person at risk. Thus, a reactive individual may be exposed to relatively high
heart rate and blood pressures, for example, over extended periods, and/or with relatively
high frequency. Cohen and Manuck (1995) noted that evidence is now convincing that
CVR is a stable individual difference variable.

Several studies have demonstrated the effects of CVR per se on long-term health.
For example, Lynch, Everson, Kaplan, Salonen, and Salonen (1998) found that CVR in
anticipation of a maximal exercise test was predictive of four-year progression of
atherosclerosis. Similarly, Kamarck et al. (1997) found that an exaggerated response to a
mental stressor was related to atherosclerosis in a sample of Finnish men followed over a
four-year period. Barnett, Spence, Manuck, and Jennings (1997) found that a heightened
response to mental stress was predictive of 2-year change in atherosclerosis. Everson et
al. (2001) found that an exaggerated response to an anticipated exercise tolerance test in
middle-aged men was associated with an increased risk of stroke over an 11-year follow-
up period controlling for a variety of risk factors including, for example, antihypertensive

medications, VO,max, smoking, BMI, diabetes, and alcohol consumption. Waldstein et
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al. (2004) found systolic and diastolic blood pressure reactivity were related to a higher
number of silent cerebrovascular infarctions and cerebrovascular disease as indicated by
magnetic resonance imaging. Kop, Gottdiener, Patterson, & Krantz (2000) found that
increased SBP reactivity was significantly and independently related to left ventricular
(LV) mass, a risk factor for cardiac morbidity and mortality. A recent review by Treiber
et al. (2003) concludes that CVR can lead to the development of increased LV mass and
high BP, as well as clinical events in those with hypertension and heart disease.

Among cardiac patients, CVR appears to be an important contributor to
prognosis. For example, Blumenthal et al. (1995) examined the effects of mental stress on
coronary artery disease (CAD) patients who had previously shown evidence of
myocardial ischemia induced through exercise. The authors found that mental stress
induced ischemia was related to greater acute CV responses to stress. Further, these
patients were also more likely to experience mental-stress induced ischemia outside of
the lab setting. Thus, CVR is thought to be related to risk of myocardial ischemia. This is
echoed in a review by Rozanski et al. (1999) where they point out that mental stress leads
to substantial BP increases that are on par with exercise elevated increases in BP.
However, these BP increases occur more rapidly than with exercise, and at a lower heart
rate. Kral et al. (1997) similarly found that myocardial ischemia induced by mental stress
was associated with exercise induced ischemia among at-risk asymptomatic individuals.
Manuck, Olson, Hjemdahl, and Renhqvist (1992) found an exaggerated CV response to a
mental stressor among patients with a recurrent infarction compared to patients who did
not experience a recurrent event. Further, mental stress is thought to trigger not only

myocardial ischemia, but also myocardial infarctions or heart attacks (Krantz et al.,
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1996). These results appear to show that mental stress responses can be significant
prognostic indicators for cardiac patients as Krantz, Sheps, Carney, and Natelson (2000)
have argued. However, these studies occur exclusively within the pathway level of the
Berkman and Glass (2000) framework examining only psychological (i.e., mental stress)
precursors to CVR, ischemia and infarctions.

Social support is thought to dampen CV responses to stressful situations. Lepore
(1998) calls the pathway from social support to CVR to health the “social support-
reactivity hypothesis” (p. 257). The hypothesis suggests that social support acts as a
buffer to stressors that are responsible for excessive responses of the cardiovascular
system. In other words, social support at the micro-level is thought to directly dampen the
generally arousing effects of stress on the individual at the pathways level. Conversely,
the lack of social ties, or social isolation, is a stressor itself, and a risk for mortality and
morbidity (Kiecolt-Glaser, McGuire, Robles, Glaser, 2002). Thus, the mezzo-level factor
social networks might directly affect the pathway level factor stress, where poor social
networks lead to higher stress. However, the mechanism of social support reducing
chronic exposure to a stressor and consequently attenuating the effects on the
cardiovascular system is likely very similar. For example, Cohen (1988) has suggested
that social support might dampen the effects of a stressor by influencing the initial
appraisal of the stressor. Thus, knowing support is available may lessen the perceived
impact of the stressor one is faced with. Second, social support may intervene with an
ongoing stressor by providing resources to reduce the perceived impact of the stressor or
as a distraction. If the stressor was a health problem, social support may also aid by

providing recourses to encourage the appropriate health behaviors (e.g., exercise and diet
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change). However, in considering the Berkman and Glass framework there is an apparent
need to investigate how mezzo-level social network support might lead to the micro-level
functional social support and how these two levels might influence the impact of stress
and CVR on health.

Despite the efforts to examine the role of CVR in the development and
progression of heart disease, and the influence of social support on CVR, little research
has been conducted examining the role of social support on CVR in cardiac patients.
Craig, Lynch and Quartner (2000) further note that the influence of CVR on prognosis is
strongest among patients with coronary artery disease (CAD; e.g., Blumenthal et al.,
1995; Kamarck et al., 1997; Lynch et al., 1998) and it is therefore surprising that the
relationship between social support and CVR has not been studied in cardiac patients.
That is, several studies have found that CVR to a mental stressor may be an important
predictor of future recurrent cardiovascular events in patients with CAD. For example,
Manuck et al. (1992) found that patients with a recurrent event exhibited higher SBP and
DBP responses to a mental stress task 39 to 64 months previously. One reason for the
poorer prognosis among more reactive patients may be that mental stressors can induce
silent myocardial ischemia both in the laboratory and during daily activities. Gottdiener
et al. (1994) found that CAD patients who experienced ischemia during a laboratory
mental stressor also experienced ischemia during normal sedentary daily activities.
Blumenthal et al. (1995) examined mental stress-induced ischemia in patients with CAD
who had previously experienced exercise-induced ischemia. The authors found that
patients who experienced mental stress-induced ischemia in the laboratory were more

likely to experience ischemia during daily living and from daily mental stress than those
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who did not experience the mental stress-induced ischemia. This is particularly important
given the recent conclusions of Strike and Steptoe (2003), who argue “stress-induced
ischemia is not simply a reflection of disease severity, but an indicator of a particular
susceptibility to psychological factors” (p. 700). Thus, the importance of understanding
the influence of psychosocial factors on CVR in heart patients seems critical. Further,
there is a need to expand these studies beyond the pathway level to higher levels of
influence. In other words, it is important to understand the factors leading to, or perhaps
attenuating, the “susceptibility to psychosocial factors.”

Craig et al. (2000) examined the role of social support in reducing CVR among
cardiac patients with a recent MI or coronary artery bypass graft (CABG). The authors
found that patients with higher perceptions of available social support had a reduced
cardiovascular response to a stressful situation. Further, Craig et al. found that the CVR
differences were observed in patients taking medications designed to attenuate this effect.
While these results are promising, much remains unknown. For example, it is unclear
how social support affects CVR changes as a result of cardiac rehabilitation. Exercise
based CR is thought to improve autonomic function among CR patients resulting in
improved heart rate recovery (Nishime, Cole, Blackstone, Pashkow, & Lauer, 2000) and
increased heart rate variability (Malfatto et al., 1998). Whereas recent research suggests a
moderate bout of exercise reduces psychological stress responses (Brownley et al., 2003),
Herd (1991) suggests that physical conditioning, per se, may not improve CVR to
psychological stress. Social support, however, might act more generally by attenuating

CVR responses to psychological stress.
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Thus the purpose of the present investigation was to explore the influence of
social support on recovery in cardiac rehabilitation within larger Berkman and Glass
(2000) framework of social influences on health. Therefore, both the determinants and
the effects of social support were explored including the upstream effects of social
influences. Fraser, Rodgers, Murray et al. (2005) examined sociodemographic factors and
social support influencing exercise tolerance and Study 1 examined the higher level
determinants of different forms of functional social support. Fraser, Rodgers, Daub et al.
(2005) examined functional social support and exercise specific support effects on CR
patient confidence about overcoming barriers to exercise in CR. Study 2 examined the

role of social support and stress in cardiovascular responses to anticipation of an exercise

tolerance test.
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Figure caption
Figure 1-1. Berkman and Glass (2000) framework for examining social influences on
health. Social factors range from upstream social demographic influences down to more

proximal psychological/behavioral and physical influences on health.
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Figure caption
Figure 1-2. Relationships examined in Fraser, Rodgers, Murray, et al. (2005) within the
Berkman and Glass (2000) framework. Upstream social status factors were related to social
networks. Both were related to a prognostic indicator among cardiac patients. Arrows represent

hypothesized and tested relationships in Fraser, Rodgers, Murray, et al.
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Figure caption
Figure 1-3. Relationships examined in Fraser, Rodgers, Daub, et al. (2005) within the Berkman
and Glass (2000) framework. Results showed that social support at the micro-level was related to

psychological pathway variables. Arrows represent hypothesized and tested relationships in

Fraser, Rodgers, Daub, et al.
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Figure caption

Figure 1-4. Relationships examined in Study 1 within the Berkman and Glass (2000) framework.
Upstream social demographic factors are thought to lead to larger social networks, which should
both be related to more social support at the micro level. Arrows represent hypothesized

relationships tested in Study 1 of this dissertation.
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Figure caption

Figure I-5. Relationships examined in Study 2 within the Berkman and Glass (2000)
framework. Micro-level social support is thought to be related to psychological pathway
variables further down, which are related to physical pathway responses. Arrows represent

hypothesized relationships tested in Study 2 of this dissertation.
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2.STUDY 1
Sociodemographic correlates of social networks and social support among people
attending cardiac rehabilitation

Social support has been linked to prognosis for heart patients. That is, those
reporting more social support typically survive longer (e.g., Berkman, Leo-Summers, &
Horwitz, 1992; Williams et al., 1992), and function better (cf. Dracup, 1994; Fraser,
Rodgers, Murray, & Daub, 2005). Yet, if social support is useful for heart patients it is
important to understand what gives rise to social support. In other words, to understand
how social support affects health in patients it is important to also understand the
determinants of social support among those patients.

To this end, Berkman and Glass (2000) have developed a conceptual framework
that outlines multiple levels of social influence on health (see Figure 1-1). The framework
suggests that upstream macro and mezzo-level factors affect downstream micro and
pathway-level factors. Thus, socioeconomic factors at the macro level are thought to
influence the nature of one’s social network, a mezzo-level factor. These network
characteristics may include the size of one’s network of family, friends, and other
contacts, for example. Frequency of contact with network members is another example of
an aspect of the social network. The nature of one’s social network, or structural support
(Cohen, 1988), should in turn influence the micro-level factor functional social support.
Functional support (Cohen) is typically thought of as the resources available from social
relationships. These may be in terms of emotional support, the sense of belonging, or more

tangible in the form of resources such as money or transportation, for example. These
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micro level factors, finally, should influence the more proximal pathways to health such as
health behaviors and/or prognostic health determinants such as blood pressure.

Socioeconomic status (SES) is thought to be one of the most important
determinants of health (Syme, 2001). Berkman and Glass (2000) have identified
socioeconomic factors as a macro-level factor. For example, socioeconomic factors
identified by Berkman and Glass include inequality, labor market structure, and poverty.
However, it is apparent that these facets of socioeconomics can vary a great deal. For
example, poverty may be identified as an individual factor, such as an individual’s annual
income. Conversely, labor market structure is a much higher-level factor perhaps applying
to the level of a province or country. However, within a given city it would be expected
that labor market structure might be fairly consistent. In other words, all Edmontonians
would be subject to similar labor laws with the same minimum wage.

In a recent paper, Berkman and her colleagues (i.e., Sorensen et al., 2003) have
outlined a conceptual model of how social context influences health behaviors.
Characteristics such as age, social class, and gender are identified as factors shaping one’s
social context. In other words, some individual characteristics are representative of social
status. Thus, these factors are viewed as upstream of other factors, like social networks
and self-efficacy. This view is consistent with arguments of Grzywacz and Marks (2001)
who adopt an ecological perspective in their examination of the influence of social
inequalities on exercise behavior. Grzywacz and Marks outline an ecological model,
similar to that of Sorensen et al., in which social status characteristics such as age, gender,

education and income are furthest upstream giving rise to the characteristics of one’s
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community, work and family. Revenson (2003) similarly argues that these demographic
factors fall within the sociocultural context in her ecological model.

In considering higher level effects on health the question of whether SES leads to
poor health or if people with poor health somehow develop poor SES arises. The strongest
evidence for this association comes from several large-scale longitudinal cohort studies
like the Whitehall studies (e.g., Ferrie, Martikainen, Shipley, & Marmot, 2005; Marmot &
Shipley, 1996). The studies consistently show that social inequalities are prospectively
related to morbidity and mortality. Ferrie et al. recently reported on multiple follow-ups of
economic difficulties. The authors examined economic difficulties from 1985-1988 (phase
1), 1989-1990 (phase 2), and 1992-1993 (phase 3) and examined the relationship to
coronary events up to 1997-1999. Those reporting the most economic difficulties in all 3
phases were 2.5 times more likely to have non-fatal heart attacks and 2.8 times more likely
have some other coronary event than those with the fewest economic difficulties. Further,
the authors argue that this relationship is graded. That is, as the number of economic
difficulties increases, the number of coronary events increases. Other studies have
conducted long term follow-ups of socioeconomic position and health at multipie time
points with similar results. For example, Lynch, Kaplan and Shema (1997) examined
economic data from 1965, 1974, and 1983 to see the effect on physical, cognitive and
social psychological functioning in 1994. Lynch et al. found that those who reported
economic hardship at the most time points (i.e., in 1965, 1974, and/or 1983) had
significantly poorer physical, psychological and cognitive health in 1994. Further, the
authors specifically examined the issue of reverse causation (i.e., ill health leading to

economic hardship) and found little evidence for this alternative explanation of the data.
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Using the same data, Beebe-Dimmier et al. (2003) found that childhood and adult SES
predicted 31-year mortality among women. Thus, the best evidence suggests that those
with the lowest SES experience the highest morbidity and mortality rates later on. Those
with the longest sustained economic hardship appear to be the worst off, but even early
economic hardship appears to have a lasting effect.

Socioeconomic status has also been linked to social support, as seen in Fraser et al.
(2005) and as implied by the Berkman and Glass (2000) framework. However, there is
little consensus on how to conceptualize and operationalize SES (Bradley & Corwyn,
2002; Mishra, Ball, Dobson, Byles, & Warner-Smith, 2002; Steptoe & Marmot, 2002).
Nevertheless, income, education, and subjective social status have been identified as
useful conceptualizations of SES in previous studies (e.g., Adler, Epel, Castellazzo, &
Ickovics, 2000; Ostrove, Adler, Kuppermann, & Washington, 2000; Singh-Manoux,
Adler, & Marmot, 2003). While education and income have been identified previously,
the notion of subjective social status is somewhat novel.

Subjective social status represents one’s perception of his/her relative standing in
society. Rossi and Berk (as cited in Oakes and Rossi, 2003) have argued that such a
measure is perhaps a better representation of SES since it might be a better reflection of
societal norms than more objective measures of SES. Further, the inclusion of individual
level factors like age and gender seem to be useful when examining the notion of
sociodemographic characteristics that are related to SES (cf. Grzywacz & Marks, 2001;
Sorensen et al., 2003). Oakes and Rossi (2003) argue that such “fixed endowments of an
actor” (p. 776) are an essential component of SES representing Auman capital. This

approach to assessing social status or SES has recently been used by Adler et al. (2000),
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Ostrove et al. (2000), Singh-Manoux et al. (2003), and Operario, Adler and Williams
(2004). Ostrove et al. found subjective social status was related to traditional indicators of
SES such as education and household income among pregnant Caucasian, Chinese,
Latina, and African American women. Interestingly, subjective social status was more
strongly related to income and education than income and education were related to each
other. For example, the correlation between subjective social status and household income
was .60, whereas the correlation between household income and education was only .30
among white women. This demonstrates some convergent validity in that subjective social
status was related to other indices of SES. Subjective social status also demonstrated some
predictive validity. Specifically, subjective social status was correlated with self-rated
health. Regression analyses showed that subjective social status made unique
contributions to the explanation of subjective health in white and Chinese women.

In another study of Caucasian women, Adler et al. (2000) found that subjective
SES was related to a composite score of traditional SES factors and was meaningfully
correlated with health indicators. That is, subjective social status was related to physical
and psychological health indicators in the same way that more traditional SES factors have
been related to health, supporting its predictive validity. For example, subjective social
status was negatively related to resting heart rate, chronic stress, and pessimism.
Regression analyses showed that subjective social status uniquely explained variance in
heart rate, sleep latency, and several psychological health indices (e.g., chronic stress,
pessimism, control over life) after controlling for objective SES and negative affect,

adding some evidence for the construct validity of subjective social status.
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Singh-Manoux et al. (2003) examined the association between subjective social
status and traditional SES indicators in a large sample (N=6981) of men and women. The
authors found that subjective social status was associated with other measures of SES such
as employment grade, household income, and education, representing a high level of
congruence between subjective and objective SES. Further, subjective status was a
powerful predictor of health status. For example, those with lower subjective social status
had higher rates of angina and diabetes. Singh-Manoux et al. concluded that this method
of assessing subjective social status is a fair representation of other SES factors
representing a cognitive averaging by participants that is not determined by psychological
bias.

Fraser et al. (2005) found that socioeconomic factors and social support had an
enduring impact on exercise tolerance among heart patients regardless of objective
exercise behavior in CR. Those with more income and younger individuals had better
exercise tolerance upon entry into CR, and 14 weeks and 9 months later. Further, it was
found that those with higher SES also reported more social support. This finding was
relevant both theoretically and practically. Theoretically, these results showed that a
macro-level factor (income) was associated with mezzo-level factors (social network
support), and that both SES and social support were prospectively related to a physical
pathway to health: exercise tolerance. Practically, these results show that people with
higher SES have more social support and both of these are related to exercise tolerance.

Within the Berkman and Glass (2000) framework social networks at the mezzo-
level should be affected by SES factors. Specifically, higher SES should lead to a greater

social network in terms of size, number of contacts and variety of different kinds of
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contacts (Bradley & Corwyn, 2002). Previous research (e.g., Turner & Marino, 1994), and
the framework, suggest that a larger network, or more structural social support, should
give rise to more functional social support, which Berkman and Glass (2000) place at the
micro-level. Thus, with a larger social network the functional aspects of support should be
more readily available. However, this cascading mechanism from SES to social networks
to social support has not been specifically examined among cardiac rehabilitation patients.

Thus, there is a need to further examine the relationships from higher-level to
lower-level social factors. It is unclear what SES factors are related to one’s social
network and how SES factors and one’s social network relate to different functional kinds
of social support in cardiac patients. It may be that more education leads to a larger social
network. A larger social network should provide more opportunities for emotional support
than a smaller network. However, the relationship between income, education and ofher
aspects of SES and social network characteristics is unclear. For example, might income
eliminate the influence of a small social network on perceptions of tangible support? In
sum, there is a need to examine how macro-level factors affect mezzo-level factors and
how these macro and mezzo-level factors affect the micro-level social support factor.

The purpose of this study was to examine the macro and mezzo-level determinants
of social support within the framework of Berkman and Glass (2000) among cardiac
rehabilitation patients. This study examined the hypothesized cascade of influence from
the macro to mezzo to micro-levels. Thus, it was thought that socioeconomic factors
would affect the nature of one’s social network, which would provide more opportunities
for one’s support needs to be satisfied. Specifically, higher socioeconomic status (i.e.,

income, education, and social status) was hypothesized to lead to larger social networks
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(i.e., larger number of people in the network, and a more diverse network), which would
lead to higher perceptions of the availability of functional forms of support (i.e., appraisal,
tangible and belonging support).
Method

Participants

In order to examine these relationships 33 women (mean age = 63.4, SD = 10.0)
and 122 men (mean age = 60.3, SD = 11.3) were sequentially recruited from the regional
cardiac rehabilitation program. This proportion of men and women is typical of this
cardiac rehabilitation program and other programs in North America (e.g., Fraser et al.,
2005, Blackburn et al., 2000; King et al., 2001; Missik, 2001). In this sample, the most
common reasons for referral into this cardiac rehabilitation program were a recent
angioplasty (61.3%), myocardial infarction (43.2%), bypass surgery (27.1%), and/or valve
surgery (13.5%). The most common comorbidities in this sample included high
cholesterol (65.2%), high blood pressure (53.5%), and arthritis/joint problems (36.1%).

The cardiac rehabilitation program is an individually tailored comprehensive
approach with a focus on exercise. The basic program is 8 weeks in length but can be
adjusted based on the needs and the progress of the patient as determined by the physician,
nurses, and exercise specialists. Patients also had the option of attending a number of
weekly educational classes on topics such as sexual health after a cardiac event, stress
management, nutrition, and cardiac risk factor management. All patients were eligible to
participate in the study.

Measures
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Sociodemographic factors. Age, sex, marital status, and education were drawn
from the patients’ medical charts. Marital status was coded as “married” or “common-
law” (1) or “single”, “separated”, “divorced”, or “widowed” (0). Education was
categorized as “less than high school” (1), “high school” (2), and “post-secondary” (3).

Income was be assessed by asking participants to report their average annual
household income before taxes. The 5 categories are reported in Table 2-1.

Subjective social status. Participants were shown a drawing of a 10 rung ladder
and asked to place an ‘X’ on the rung that best described where they thought they stood on
the ladder with respect to others in society. Operario et al. (2004, p. 242) reported
adequate 6-month test-retest reliability of subjective social status. Thus, this method of
assessing SES appears to capture traditional SES factors and is related to other constructs
as would be expected theoretically. However, the ladder also appears to have the added
advantage of being less invasive in terms of gathering personal information such as
income and education. Finally, to reiterate the comments of Rossi and Berk (as cited in
Oakes and Rossi, 2003) this particular approach may be a more representative indicator of
SES since it might be a better reflection of societal norms than more objective measures of
SES.

Social networks was assessed by Social Network Index (SNI; Cohen, Doyle,
Skoner, Rabin, & Gwaltney, 1997). The SNI is an indicator of general structural social
support. Participants were asked to complete 12 questions concerned with how many
people they talked with at least every two weeks. The SNI distinguishes between network

diversity and network size. Network diversity assesses the number of social roles one has
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such as a spouse, a child, or a friend, for example. Network size refers to the number of
people in one’s social network.

The instrument seems to capture relevant aspects of one’s social network (see for
example Brissette, Cohen, & Seeman, 2000) including important roles such as, spouse,
parent, children, other family and friends, for example. The instrument also captures the
relative size of one’s network and what domain the various network connections are from.

Cohen et al. (1997) have provided some predictive validity evidence for the SNI in
their study of the common cold. Those with the most social ties were less susceptible to
developing the common cold after introduction of a rhino-virus in experimental
conditions. Further, a larger social network was a significant independent predictor of
developing a cold after controlling for other relevant factors such as smoking, alcohol
consumption, exercise, and sleep, for example. Cohen (1991) also provides cross sectional
evidence that greater social network size was related to less smoking, alcohol
consumption, and more exercise, sleep, better diet, and improved affect and self-esteem.
These relationships between the SNI and these other constructs are consistent with the
anticipated effects of social networks on health as seen in the above literature review
offering some construct validity evidence.

Social support was assessed with the 12-item Interpersonal Support Evaluation
List (ISEL; Cohen & Hoberman, 1983). The ISEL has been used previously with patients
in this program and has exhibited adequate internal consistency reliability (Nunnally &
Bernstein, 1994) with subscale scores ranging from .65 to .78. The ISEL is a 12-item scale
with Likert-type ratings ranging from “definitely false” (1) to “definitely true” (4)

assessing 3 different types of functional support. The three kinds of support are emotional,
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tangible and belonging support. In this sample internal consistencies were: .50 for
tangible, .73 for belonging, and .71 for appraisal. Nunnally (1967) originally argued that
internal consistencies in the range of .50-.60 were adequate for initial research
investigations, but increased the minimal recommendation to .70 (Nunnally, 1978). Thus,
these values are acceptable for belonging and appraisal support, but low for tangible
support. The results for tangible support should therefore be considered with caution,
acknowledging sizeable attenuation of observed bivariate correlations between tangible
support and other variables. However, these internal consistencies should be interpreted in
light of the rather small number of items per scale. That is, with only 4 items per scale the
internal consistencies would likely not be comparatively as large as longer scales unless
each item was practically identical in content to other items in the scale. Further, internal
consistency estimates are considered ‘lower-bound’ estimates (Onwuegbuzie & Daniel,
2002). Thus, the true reliability may be higher than the point estimate. Finally, in the case
of tangible support, the value of .50 was not significantly different (£(150, 450) =.594, p
>.10) from the commonly accepted value of .70 (see Fan & Thompson, 2001, p. 523).
Cohen, Mermelstein, Kamarck, and Hoberman (1985) reported selected
psychometric properties of the original ISEL, which contains more items than the ISEL-12
and an extra subscale, self-esteem support. Correlations with other support measures
available at the time and the ISEL were .30 with the Moos family environment scale, .46
with number of close friends, and .42 with number of close relatives. However, Cohen et
al. noted that the ISEL was developed to be conceptually different from existing measures,
at the time, to capture functional social support. The ISEL subscales were related to self-

esteem in a predictable manner. Specifically, the self-esteem subscale of the original ISEL
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was related to the Rosenberg self-esteem scale with a correlation of .74, but the other
subscales were only correlated at between .14 and .32 demonstrating some convergent and
discriminant validity. Further discriminant validity evidence was offered where social
desirability was not related to any of the ISEL subscales. Social support subscales were
related to psychological symptoms in a predictable manner. For example, the ISEL
subscales were correlated with depression as assessed by the Center for Epidemiological
Studies depression (CES-D) scale ranging from -.29 to -.53. Total ISEL scores were
correlated with the CES-D at -.52 and with the Kobassa psychological symptoms scale at -
.57. The ISEL scores also predicted changes in physical symptomatology. Further, internal
consistencies across 3 samples ranged from .70 to .82, .62 to .73, .73 to .78, and .73 to .81
for the subscales of the original ISEL. Two-day test-retest correlations ranged from .67 to
.84 for the subscales and .87 for the total score. Six-week test retests in a different sample
ranged from .63 to .69 for the subscales and .70 for the total scale score. Finally, subscale
scores were correlated ranging from about .30 to .50, depending on the sample. For
example, correlations between subscales ranged from .40 to .61 in a community smoking
cessation study. One sample demonstrated high inter-factor correlations ranging from .44
to .81. This however, was not the norm among 9 different samples. The authors noted that
the subscales should not be completely independent since multiple support functions are
often available from the same people or from similar people within one’s network.

Previous research in this cardiac program (Fraser et al., 2005) suggests that the
subscales are relatively independent but related with correlations between subscales
ranging from .57 to .59. Further, the subscales were meaningfully placed within a

nomological network (Cronbach & Meehl, 1955), where the subscales were related
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negatively to stress, for example, as predicted by social support theorizing with
correlations ranging from -.23 to -.37. Also, social support was related to self-efficacy
with correlations ranging from .12 to .20.

Green and Rodgers (2001) examined social support among low-income mothers
using the ISEL-12. As part of the study Green and Rodgers examined the factor structure
of the ISEL-12 and found an acceptable model fit for the 3-factor structure. Inter-factor
correlations showed the subscales were related but relatively independent with
correlations ranging between .48 and .52 at baseline and .58 to .66 one year later. The
ISEL subscales were also meaningfully related to other theoretically relevant constructs in
the manner expected. For example, correlations between stress and the social support
subscales ranged from -.25 to -.30 at baseline and from -.35 to -.38 1 year later. Social
support subscales were related to mastery/self-efficacy with correlations ranging from .22
to .38 and from .39 to .46 at baseline and 1 year later, respectively. Brookings and Bolton
(1988) conducted a confirmatory factor analysis among college students that supported a
three-factor solution with a higher-level general support factor.

Procedures

Participants were sent the questionnaire package containing questions about
income, social support, social networks and subjective social status along with the usual
mailing of orientation materials. An information letter was sent along with the
questionnaire package explaining the purpose of the study and inviting participants to
participate in the study. Participants returned the completed package at their scheduled

orientation session where they were given the opportunity to ask any questions they may

have had.
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Analyses

An ordinary least squares approach to multiple regression was employed (i.e.,
coefficients based on minimizing sum of squares) rather than an iterative approach such as
maximum likelihood approaches (Cohen, Cohen, West, & Aiken, 2003; Kleinbaum,
Kupper, Muller, 1988). Specifically, hierarchical regression analyses were used to test the
hypothesis that upstream factors were related to downstream factors. Thus, analyses
examined how sociodemographic factors were related to one’s social network in terms of
network diversity and network size. Next, regression analyses examined how the
sociodemographic factors and social networks were related to overall social support. Last,
analyses examined the influence of sociodemographic factors and social networks on the
three aspects of support.

After a significant regression equation was found, interpretation of results included
examining the beta coefficients then examining the structure coefficients. Structure
coefficients (75) were examined since regression analysis is considered part of the general
linear model approach to data analyses (Cohen et al., 2003). Courville and Thompson
(2001) suggest that interpretation of both beta coefficients and structure coefficients is
therefore required in regression analyses (cf. Nunnally & Bernstein, 1994, p 191-192;
Onwuegbuzie & Daniel, 2003). The advantage of structure coefficients is that, unlike beta
coefficients, they are not affected by small relationships among independent variables.
Even small relationships among independent variables can potentially mask relationships
among some independent variables and the dependent variable. That is, one variable may
arbitrarily be credited with a significant beta over another, despite similar bivariate

relationships between both independent variables and the dependent variable (Courville &

76

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Thompson, 2001). A structure coefficient was considered meaningful if it was greater than
or equal to .30 in magnitude.

Results
Data screening

Data were screened for missing and unusual values by examining the means,
ranges, and frequencies of responses to each survey item (Tabachnik & Fidell, 2001).
Unusual values were those with ranges that were outside of possible response options.
Missing and unusual values were checked with the original data and replaced with the
appropriate value or confirmed as missing.

Some participants did not respond to all of the items on the ISEL, but the rate of
missing data ranged from 2-8 missing values per item. For example, 8 responses were
missing for item 4, and 2 responses were missing for item 9. For a sample of 155 people
this was considered very low (cf. Tabachnik & Fidell, 2001). Missing data on each item
was therefore replaced with the mean of the participant’s responses for other items on the
particular subscale (cf. Tabachnik & Fidell, 1996, p. 64). For example, if item 4 was
missing, it was replaced by the mean of items 2, 6, and 11 (afier the appropriate reverse
scoring).

Data was also missing from 18.7% of participants on the question of income. Since
this was considered a rather large proportion of the sample and since income was a critical
variable, these people were eliminated from the analyses. A discriminant function
coefficient with all of the study variables as predictors did not discriminate between those
who did or did not report income. However, univariate F-tests suggested that those not

reporting income were older (p <.01) and had slightly less education (p <.01).
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Outliers were examined through typical procedures examining box-plots,
histograms, z-scores, and ranking of the highest and lowest values of the study variables.
Although consensus is lacking in terms of what constitutes an outlier and what procedures
should follow the identification of an outlier, Osborne and Overbay (2004) suggest these
typical procedures offer an acceptable starting point for examining outliers. The only
variables raising concerns were the network measures. Specifically, network size ranged
from 0 to 56, where the top 3 values in terms of size were 56, 51 and 40. These values
were checked to determine if they were accurate and legitimate values. Since they were
correct, they were not mindlessly eliminated. Instead, since outliers posed a potential
source of bias, follow-up regression analysis was used to examine the potential influence
of particular cases to identify any outliers in the multivariate analysis. Specifically, Cook’s
D and leverage values were calculated. Looking at the highest and lowest values, there
were no cases identified as particularly influential. All Cook’s D values were well below 1
and the leverage values were all low and distributed with a positive skew as expected

(Kleinbaum et al., 1988). Thus, the impact of any potential outliers was thought to be

minimal.
Regression assumptions

Data were assessed to see if they met some of the basic assumptions of linear
regression analyses. There are many assumptions of regression analyses that need to be
met in order to make inferences from a sample to a population. Common assumptions
include 1) existence of Y (dependent variable) for any value of X (independent variable),
2) independence of the observations of Y and error of Y, 3) Y is linear function of the

independent variables, 4) Y and the error of Y are normally distributed (for any X), 5)
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constant variance in Y for any X (homoscedasticity), correct specification of independent
variables (relevant variables included, irrelevant variables excluded), and 6) perfectly
reliable measurement. Many of these assumptions are robust with respect to moderate
violations however (Berry, 1993; Cohen et al., 2003; Kleinbaum et al., 1988; Osborne &
Waters, 2002). Assumptions surrounding the normality of the independent variables (X’s)
and dependent variable (Y) are not strictly required except for inference making.
However, Osborne and Waters suggest that the requirement for the normal distribution of
errors is particularly robust (see also Cohen et al.) and Kleinbaum et al. (1988) suggest
that only serious departures from the normality in Y (i.e., the dependent variable in a
regression analysis) are considered worrisome. In terms of homoscedasticity (constant
variation of residuals), Kleinbaum et al. suggest that mild violations have a minor impact
on results and Cohen et al. suggest that only a large degree of heteroscedasticity will have
any effect (see also Osborne & Waters, 2002). Further, the effect is not to bias the
regression coefficients, but to bias standard errors and consequently impact on confidence
interval estimation and statistical tests.

The proper identification of the model and the independence of observations
assumptions are accounted for in study design. In this study, the variables selected are
determined from a review of the literature. However, since the study also sought to
identify important determinants of social support, it would not be possible to suggest that
relevant variables were not excluded. Further, there is no guarantee that all relevant
variables were included given the goals of this study. However, as Cohen et al. (2003)
note, it is not always clear what variables should and should not be included (see also

Thompson, 1999). In terms of independence of observations, each dependent variable
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represents information from one participant at one point in time. Cohen et al. (2003)
suggest that data with different clusters (or groups) and repeated measures data are likely
sources of violations of independence of observation. Since data was collected from a
fairly homogeneous group (i.e., all patients in cardiac rehabilitation) at only one point in
time, observations were considered independent.

Given the above discussion several assumptions were actively tested for severe
violations. Specifically, normality, linearity, reliability of measures and homoscedasticity
assumptions were tested. These were chosen since they seemed to be least controllable
with respect to study design (cf. Osborne & Waters, 2002), they are generally possible to
examine in most current statistical software packages, and these assumptions seem to be
the most commonly mentioned (see for example Cohen et al., 2003; Kleinbaum et al.,
1988; Osborne & Waters, 2002; Stevens, 2002; Tabachnik & Fidell, 1996, 2001).

Examining assumptions

Assumptions of normality of continuous variables were first tested by visually
inspecting the distribution of variables, cumulative, or normal, probability plots (P-P
plots) and by examining skewness and kurtosis (Osborne & Fidell, 2002; Kleinbaum et al.,
1988). Examination of the histograms showed that age, network diversity, network size
and SES ladder were fairly normally distributed. Total social support, and social support
subtypes ranged in negative skewness from -1.127 to -.598. Examination of P-P plots,
however, revealed no major departures from normality (Kleinbaum et al. acknowledge
that this is necessarily a subjective and qualitative evaluation and Tabachnik & Fidell
[2001] suggest that P-P plots are more useful than examining histograms, p. 75).

Skewness values reached a maximum of 1.08 in magnitude and kurtosis reached a highest
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value of 2.47. Number of people in the network had the highest skewness and kurtosis,
both being positive and not large enough to warrant any concerns. Skewness values for
social support ranged from -.77 to -.104. Tabachnik and Fidell suggest that with samples
over 100 underestimation of variance associated with positive kurtosis disappears.
Skewness is thought to only have a minor impact in large samples like this one and
skewness might not make much of an impact anyway according to Stevens (2002).

Regression diagnostic procedures were used to further examine the issue of
normality in terms of examination of residuals with total social support and social support
subtypes used as the dependent variables. That is, residuals were plotted against different
values of X for all independent variables and different support subtypes. Compared to the
univariate distribution of total social support, the standardized residuals had a very normal
(i.e., Gaussian) looking distribution. The normal P-P plot looked very good as well.
Similarly, residuals were nicely distributed when social support subtypes were used as
dependent variables.

An advantage of examining the various plots of residuals is that information about
the linearity and homoscedasticity assumptions can be obtained in addition to information
about normality (Cohen et al., 2002). Residual plots showed that relationships were likely
linear. In other words, there appeared to be no systematic relationship between the
residuals and any independent variables. The data points were distributed roughly equally
above and below 0 with no apparent slope or curvilinear relationship. Residual analyses is
thought to be a preferred method of examining the linearity assumption especially if
multiple regression is to be the ultimate analysis of choice (Osborne & Watters, 2002; cf.

Cohen et al. 2003; Tabachnik & Fidell, 2001). Thus, keeping in mind the general
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robustness of regression analysis with respect to violations of the normality assumption,
there appeared to be no major violations of normality.

Residual plots also offer some support for the assumption of homoscedasticity.
Again, keeping in mind the robustness of regression analysis, the plots offered no
evidence of major departures from homoscedasticity. That is, plotting residuals versus
standardized values of the various independent variables showed that variability was
relatively constant throughout the range of values of the independent variables.

In terms of perfectly reliable measurement, internal consistency estimates were
reported where relevant. Of course, some measurement error is assumed to exist for all
measures including age and gender, for example. Age and gender were double checked by
getting this data from 2 separate sources. Any discrepancies were resolved by examining
the medical charts. Issues of reliability were addressed in the measures section.
Descriptive results

Table 2-1 reports demographics, comorbidity, and admitting diagnosis of the
participants. As seen in Table 2-1 a large proportion of the participants were men (78.7%)
reflecting the typical composition of cardiac rehabilitation programs in North America
(e.g., Missik, 2001). Table 2-1 also shows that the most common procedures/events prior
to CR were angioplasty, a heart attack (MI), or bypass surgery. Men and women differed
in terms of comorbidities, with a significantly higher proportion women having high blood
pressure (X(1) = 4.40, p<.05). Interestingly, 27.1% of the sample reported a household
income greater than $80,000 per year, and only 18.7% of the sample declined to report
their income. However, men and women differed in terms of income distribution ()(2(4) =

12.69, p<.05). Table 2-1 shows that most women report incomes in the lower range ($40-
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59,999 and below) of the income distribution, whereas most men report incomes in the
upper range ($40-59,999 and above). A significantly larger proportion of men then women
were married (O)Z(1) = 22.91, p<.001).

Table 2-2 reports descriptive statistics of the study variables and the correlations
among study variables is reported in Table 2-3. Men reported being higher on the
subjective social status ladder, and men reported more total social support and more
appraisal, tangible and belonging support.

Regression analyses predicting social networks

Table 2-4 shows the results of the regression predicting social network diversity
from sociodemographic variables. Overall the sociodemographic factors explained 22% (p
<.001) of the variance in network diversity. Only subjective social status and income had
significant betas (ps < .05). Specifically, those with higher incomes and those who
reported being high on the social ladder reported having higher network diversity. Age
and marital status did not quite reach statistical significance, but the structure coefficients
were -.53 and .58, respectively. Thus, older individuals reported lower diversity and
married individuals reported more diversity. Both betas and structure coefficients show
that education and gender did not contribute to the regression equation.

The results of the regression predicting social network size are reported in Table 2-
5. The sociodemographic variables explained 21% (p < .001) of variance in network size.
Both subjective social status and income were positively related to network size (ps <.05).
Education was not quite significantly (p = .067) negatively related to network size. The
structure coefficients, however, suggest little relationship between education and network

size. Age, gender and marital status all have structure coefficients greater than .30
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suggesting they make contributions to explaining network size. Age was negatively
related to network size, whereas men and married individuals reported larger networks.
Regression analyses predicting functional social support

The first regression examined the relationship between sociodemographic factors
and social networks and total social support. As seen in Table 2-6, sociodemographic
factors were entered first, followed by social networks. Sociodemographic factors
explained 25% of the variance in social support and the significant addition of social
networks (p =.037) resulted in a regression equation explaining 28% of variance in social
support. At step 1, only subjective social status and marital status had significant betas,
where higher social status was related to more support and married individuals had more
support. At the second step social networks added significant variability, but the betas
were not significant. The network size was not quite significant (p = .073). Structure
coefficients confirmed that marital status and subjective social status were relevant
contributors to the explanation of social support. However, the structure coefficients
suggest that those with higher income and men reported more social support. Further, the
impact of network size (75 = .63) was comparable to subjective social status (rsc = .70),
and network diversity (rsc = .56) contributed as well.

The results of the regression examining appraisal support is reported in Table 2-7.
Step 1 shows the sociodemographic variables explained 16% of variance in appraisal
support and step 2 shows the addition of social networks results in an equation explaining
19% of variance. The significance of the addition of social networks was p = .055. At step
1 and 2, the only significant beta was subjective social status, positively related to

appraisal support. At step 1 being married or common-law was not quite significantly (p =
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.068) related to more appraisal support. However, examination of the structure coefficients
shows a pattern of relationships similar to total support. Specifically, the variables with the
largest structure coefficients were subjective social status (7. = .81) and network diversity
(rse = .61) and size (rsc = .59). Further, being male, married and having higher income
appear to be related to more appraisal support.

The results of the regression examining belonging support is reported in Table 2-8.
Results show that the sociodemographic variable explain 22% (p < .001) of variability in
belonging support and that social networks do not significantly add to the explanation of
belonging support. Both subjective social support and marital status were significantly
related to belonging support at both steps. Those who were married or common-law or
reported higher social status reported more belonging support. Results of the regression
determining belonging support showed that marital status (rsc = .77) and subjective social
status (rsc = .64) had the largest structure coefficients. However, network diversity and
size contribute the next most to the equation with structure coefficients of .56 and .58,
respectively. Being male or having higher income was also associated with more
belonging support.

Finally, the results of the regression examining tangible support is reported in
Table 2-9. Step 1 shows the sociodemographic variables explained 17% (p < .001) of
variance and that the social networks added significant variability (p = .027) with a final
equation explaining 21% of variability in tangible support. At step 1 and 2, subjective
social status and marital status had significant beta weights, where married/common-law
individuals or those higher in social status has more tangible support. At step 2, network

size was significantly positively related to tangible support. Structure coefficients confirm
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that network size (s = .63), subjective social status (rs. = .58) and marital status (s, = .67)
were the most important predictors of tangible support. However, being male, having
higher income, or more diversity was also related to more tangible support.
Discussion

This study to examined correlates of social support among patients enrolled in
cardiac rehabilitation. The results showed that certain sociodemographic factors were
related to social network size and diversity. Second, social network characteristics were
related to different aspects of functional social support.
Social network characteristics

These results support the idea that sociodemographic factors influence the nature
of one’s social network. Both the diversity of one’s network and the overall size of one’s
network were related to sociodemographic factors. Beta coefficients for income and
subjective social status were both significant for network diversity and network size.
Structure coefficients (and correlations) suggest that age and marital status also
contributed. Specifically, for both network diversity and size older people had smaller
networks and married people had larger networks. This effect was larger for diversity as
seen in the larger structure coefficients. For network size, it appeared that men reported
larger networks based on the structure coefficient. The results differ from Mickelson and
Kubzansky (2003) who found that women reported more contact with family and friends
than men. However, compared to Mickelson and Kubzansky the results from this study are
from an older Canadian sample in cardiac rehabilitation composed primarily of men.
Further, the measure of friend and family contact in Mickelson and Kubzansky’s study

was less specific than the SNI, with only 2 questions assessing extent of contact with 1)
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friends and 2) family. However, another explanation might be the relationship between
age and marital status and social networks. In this sample, women were considerably older
and were less likely to be married (55% women married vs. 90% men married). Thus, the
fact that men reported larger and more diverse networks might reflect their younger age
and higher likelihood of being married. Generally these results support previous research
and theorizing suggesting that sociodemographic factors affect social network size. For
example, Turner and Marino (1994) found that people with higher income and education
had more contact with network members. In this case, income and social status were
related to having a larger and more diverse network. These results expand on previous
research examining sociodemographic influences on social networks.

Interestingly, these results show that both income and subjective social status
contributed to the explanation of network size and diversity. While somewhat correlated,
each contributed to the regression equations with significant beta weights. This is
interesting since it was not clear if the shared variation between income and subjective
social status would mask the impact of one of these factors over the other (cf. Courville &
Thompson, 2001). The results here support the notion of assessing social status
subjectively to gain additional insight into the question of how sociodemographic factors
might affect health supporting previous research. These results also showed that subjective
social status was more important than education in explaining network diversity and size.
These results expand on the notion that social status is related to social network contact by
showing the importance of perceived social status.

Social support functions
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In terms of explaining total social support, subjective social status and marital
status were significant sociodemographic correlates of social support. Structure
coefficients showed that men and those with higher income also reported more support.
Adding network diversity and size added significantly to the explanation of support but
only size of network was close to significant. The lack of significance may have been due
to inadequate power since the beta was .24 and the p-value was .073. Assuming the size of
this effect is stable, a larger sample size would have enabled significant detection of this
effect. Another problem could be that network diversity and size were too closely related
to each contribute significant betas. Similarly, the strong and stable relationships between
income, subjective social status and social networks would result in attenuating the
relationship between social networks and social support. Nevertheless, both diversity and
size had sizable structure coefficients and were both positively related to total social
support.

Thus, people with larger and more diverse networks reported more overall social
support. This is consistent with previous research generally showing more support from
larger networks. For example, Seeman and Berkman (1988) found that availability of
support was related to network size, number of contacts, and number of close ties. In
general these results show that sociodemographic factors and social networks were related
to total social support. However, these results also show that accounting for social
networks results in subjective social status remaining related to social support. Again,
being male and married also was related to social support. This might reflect the older age
of the women and the fact that fewer women were married. That is, the relationship

between gender and support might be confounded by the fact that the women in this
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program were generally older and fewer women were married. Future research needs to
address whether social support per se is important for women’s health, if age and marital
status are critical demographic influences on health, or if social support is important in
combination with age and marital status.

In terms of the specific aspects of social support, subjective social status was
consistently related to higher support. That is, those reporting higher social status had
more appraisal, belonging, and tangible support available to them. In fact, subjective
social status had the only significant beta in the equation examining appraisal support
(having a person to talk to about problems). However, network diversity and size were the
next most important predictors, with income and marital status making meaningful
contributions as well. That is, those with more diverse and larger networks had more
appraisal support available. These results however suggest that one’s subjective social
status is important in determining the availability of someone to talk to about one’s
problems and that having more people in one’s network also helps to have someone
available to talk to. These results compare favorably with Mickelson and Kubzansky
(2003) who found that people reporting more income and education reported more
emotional support. The finding that social networks were related to more support is
consistent with Seeman and Berkman (1988) who found that having more social ties was
related to more social support.

Belonging support refers to the availability of people to engage in social activities
with. The sociodemographic factors most important for this type of support were
subjective social status and marital status. Thus, higher social status and being married

seemed to be important in determining if one had people available to socialize with. In
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terms of network characteristics, diversity and size of network did not have significant
beta coefficients, but their structure coefficients were the next largest. Thus, more
diversity and larger size were somewhat related to more belonging support. This is
consistent with Berkman and Glass’ (2000) notion that knowing more people should
increase one’s opportunities, in this case to socialize. Income and gender appeared to be
related to belonging support as well. More income and being male was associated with
increased reported belonging support. Again, the men in this sample were younger than
women and for the most part were married. Simply being married might provide more of a
sense of belonging. This is interesting since marital status did not contribute to network
size to the extent that marital status contributed to support. That is, marital status seemed
to have a direct effect on belonging support, whereas for network size or diversity marital
status did not directly contribute.

Finally, tangible support refers to the availability of material aid. Higher subjective
social status and being married were related to more tangible support. Being male and
having higher social status also contributed to reporting more tangible support. Unlike
appraisal and belonging support, social networks were significantly related to tangible
support. Specifically, network size had a significant beta that was larger than any other
variable. The structure coefficient was also large suggesting that network size was a key
contributor to feeling one had tangible support available. This relationship is consistent
with Berkman and Glass’ (2000) argument that having more people in one’s network
should theoretically create more opportunities to meet this particular support need.

Overall these results support the idea that social networks influence downstream

functional social support. However, the results here also showed that certain
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sociodemographic factors were critical in explaining certain downstream social factors
like social support types. In fact, select upstream factors affected functional social support
both directly and indirectly. Interestingly subjective social status was consistently related
to each aspect of social support. Evidently this aspect of sociodemographics is related to
one’s perceptions of available support. A plausible explanation for this comes from the
Berkman and Glass (2000) model which suggests that upstream factors (i.e., social status)
influence the nature of one’s social network (i.e., network size), which influences
opportunities to meet support needs. However, social status remained significant even
after the addition of social networks. Arguably, there is a slight yet consistent attenuation
of this relationship when looking at the beta coefficients once network characteristics are
added. Nevertheless, social status appears to have a direct impact on social support types.
Another explanation might be that those with higher social status should theoretically have
a support system with a similar social status, since upstream factors affect the nature and
composition of the network. Thus, higher social status acquaintances should have more
freedom to socialize, be more able to provide material aid, and be more available to talk
to. These aspects of one’s network (e.g., extent of contact, homogeneity) were not
addressed here, but this could explain why social status was so strongly related to support
irrespective of network diversity and size. These results seem to confirm other research
showing that sociodemographic factors influence lower level social factors (e.g.,
Mickelson & Kubzansky, 2003).

Another interesting finding was that marital status was more important for
belonging and tangible support than for appraisal support. Appraisal support refers to the

availability of someone to talk to, and being married seems to provide a guarantee that
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someone should be available. Yet, social status and more diverse and larger networks were
more important for appraisal support. Seeman and Berkman (1988) found that having a
spouse was important for emotional support, but for those without a spouse a confidant
was important. This might be a consideration in this data since the only variability around
marital status was among women. That is, people might be obtaining these support needs
from others in the social network. However, being married was most important for
belonging support and arguably as important for tangible support as network size.
Belonging support was related to network size and diversity as well, but being married
seemed to ensure that someone was available to socialize with. In order to meet one’s
tangible support needs it seemed to be helpful to be married, but having a larger network
also helped one feel that aid was available if required. This needs to be investigated in
future research since most men were married anyway. So it may be that the marriage
results simply reflect gender differences.

A number of limitations affect the generalizability of these findings. First, this
study was conducted with a sample of cardiac patients attending rehabilitation and not
everyone who attended the CR program chose to participate in this research. The primary
concern is how these results might generalize to other heart patients. Since most heart
patients eligible for CR do not end up at CR, it is not apparent if these results will
generalize. Related, in this study most participants were men. The small number of
women in this study made it necessary to examine men and women at the same time.
Gender was entered into the regression equations gaining some insight into potential
gender effects. However, ideally women and men should be examined separately since

there is reason to believe that they experience heart disease differently (Tobin et al., 1987)
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and respond differently to interventions (Jiang, Glassman, Krishnan, O’Connor, & Califf,
2005). A further problem is that a far larger proportion of patients are men than women.
The proportion of men and women in this sample is typical of the composition of CR
programs in North America (Blackburn et al., 2000; Grace et al., 2002; King et al., 2001;
Missik, 2001). Nevertheless, the lack of women limits generalizability and future research
needs to examine gender differences further and should take extra efforts to recruit
women.

Another limitation is the poor reliability of the tangible social support subscale.
This low level of reliability likely attenuated the bivariate relationships among the
variables in this study. The effect on the multivariate relationships is unknown. Thus, the
results for tangible support should be interpreted with caution until they can be replicated.
Future research could examine the psychometric properties of this social support scale
further. It may be necessary to add items or to use a longer support scale to improve
reliability. However, the results might be sample specific.

These results offer support for the idea that higher-level social factors influence
social factors downstream. The general suggestion that sociodemographic factors
influence social network factors is supported here, as well as the idea that network
characteristics influence social support functions downstream, supporting the framework
of Berkman and Glass (2000). However, these results highlight some specific ways in
which certain sociodemographics factors might be related to network characteristics.
These results also suggest how specific support functions might be influenced by upstream

network characteristics and sociodemographic factors directly.
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Table 2-1

Demographic and medical information of women and men

Women (n = 33) Men (n = 122)
Demographic variable n % n %
Marital Status
Married/Common law 18 54.5 110 90.2
Education
Less than HS 5 15.2 19 15.6
High-school 12 36.4 48 39.3
Post secondary 14 42.4 52 42.6
Missing 2 6.1 3 2.5
Income
<§$20,000 5 15.2 6 4.9
$20-39,999 9 273 19 15.6
$40-59,999 5 15.2 22 18.0
$60-79.999 2 6.1 16 13.1
=$80,000 3 9.1 39 32.0
missing 9 273 20 16.4
Admitting diagnosis
Myocardial infarction 14 42.4 53 43.4
Bypass surgery 5 15.2 37 30.3
Valve 6 18.2 15 12.3
Angioplasty 19 57.6 76 62.3
Co morbidities
Arthritis/joint 14 42.4 42 344
Asthma/bronchitis 6 18.2 19 15.6
High Blood pressure 23 69.7 60 49.2
Diabetes 11 333 22 18.0
High Cholesterol 21 63.6 80 65.6

Note: comorbidities and admitting diagnoses are not cumulative
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Table 2-2

Means and standard deviations of study variables among women and men

Women (n = 33) Men (n = 122)
Demographic variable M SD M SD
Age 63.42, 9.98 60.33, 11.28
Subjective SS 5.48, 1.74 6.75 1.54
SNI-diversity 5.33, 1.90 5.96, 2.02
SNI-size 15.36, 10.15 17.74, 8.56
ISEL-Appraisal 3.05, 72 3.48, .56
ISEL-Belonging 3.02, .76 3.51, S1
ISEL-Tangible 3.21, .61 3.55 47
ISEL-Total 3.09, .64 3.51, 43

Note: SNI: Social Network Index; ISEL: Interpersonal Support Evaluation

List. Means in the same row with different subscripts differ significantly at
p <.001.
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Table 2-3

Means, standard deviations, and correlations among study variables

Variable M SD 1 2 3 4 5 6 7 8 9 10
1. Age 60.99 11.06

2. Education 2.28 0.73  -28**

3. Gender -.12 -.01

4. Income 3.41 1.38  -38%*%  31¥*  31*x*

5. Martial Status -.16* .00 CH SN W

6. Subjective SS 6.50 1.65 .03 26%% 31 40%% A7*

7. SNI-diversity 5.83 2.00 -26%* 13 13 AS5*x 26%* 31X

8. SNI-size 1723 894  -19* .04 11 AS5**® 11 3%k 73

9. ISEL-Appraisal 3.39 0.62 .07 -.04 28%* 18* 27%% AQF* 20% 19*

10. ISEL-Belonging  3.40 0.61 -.02 -.00 J33%x 23% A0%* 33%Ek 0 23xx 4%k p0**

11. ISEL-Tangible 3.48 0.52 -.08 -.05 27** 22% J30%* Q9% 11 24%%  64%x  68**

Note: SNI: Social Network Index; ISEL: Interpersonal Support Evaluation List

*p <.05, **p < .01



Table 2-4

Regression analysis predicting social networks diversity from demographic

characteristics

Variable R R’ B D Fsc
Age Sl 22 -.18 .061 -.53
Gender -.09 341 .26
Education -.04 668 28
Income 25 .026 .87
Marital status .17 075 .58
SubjectSS 21 .041 .62

Note: F(6, 112) = 6.555, p <.001; r = structure coefficient; SubjectSS = subjective
social status.

Table 2-5

Regression analysis predicting social network size from demographic characteristics

Variable R R B8 p Fee
Age .50 21 -.13 .164 -.40
Gender -.02 .861 35
Education -17 .066 .07
Income 35 .003 .90
Marital status .00 965 .38
SubjectSS 23 028 .68

Note: F(6, 112) = 6.359, p <.001; r = structure coefficient; SubjectSS = subjective
social status.
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Table 2-6

Regression analysis predicting total social support from demographic characteristics and
social networks

Variable R Rzadi Bl p Bz p Fsc
Step 1 54 25
Age -.07 471 -.04 .698 -.07
Gender .08 357 .09 329 51
Education -.12 .195 -.08 395 -.04
Income -.08 473 -.16 153 43
Marital status 31 .001 31 .001 .68
SubjectSS .39 <.001 .34 .001 .70
Step 2 57 28
SNI-diversity .00 992 .56
SNI-size 24 073 63

Note: Fsiep 1(6, 112) =7.485, p <.001; Fsyep 2(8, 110) =6.707, p < .001; R’AF(2,110)=
3.407, p = .037; ry. = structure coefficient; SubjectSS = subjective social status.

Table 2-7

Regression analysis predicting appraisal social support from demographic characteristics
and social networks

Variable R Rjadj 61 p 62 P Fsc
Step 1 45 .16
Age .06 546 .10 313 .20
Gender .04 .669 .06 545 41
Education -.07 446 -.05 591 -.02
Income -.05 .642 -13 293 35
Marital status .18 .068 15 126 47
SubjectSS 40 <.001 34 .002 .81
Step 2 .50 .19
SNI-diversity 17 240 .61
SNI-size .09 539 .59

Note: Fgep 1(6, 111) =4.772, p < .001; Fgiep 2(8, 109) = 4.451, p <.001; R*AF(2,109) =
2.977, p = .055; r. = structure coefficient; SubjectSS = subjective social status.
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Table 2-8

Regression analysis predicting belonging social support from demographic
characteristics and social networks

Variable R R’ i ] p B3, p Fec
Step 1 Sl 22
Age -.08 393 -.06 .569 -.14
Gender .09 339 .09 314 53
Education -.07 458 -.04 693 .02
Income -.09 448 -15 191 49
Marital status 34 <.001 34 001 77
SubjectSS 32 .002 27 .010 .64
Step 2 53 23
SNI-diversity 18 184 .56
SNI-size .01 910 58

Note: Fyiep 1(6, 112) = 6.429, p <.001; Fsyep, 2(8, 110) = 5.449, p <.001; R*AF(Q2, 110)=
2.124, p < .124; r. = structure coefficient; SubjectSS = subjective social status.

Table 2-9

Regression analysis predicting tangible social support from demographic characteristics
and social networks

Variable R R’ B p B, p Fse
Step 1 46 17
Age -.14 153 -.13 179 -.19
Gender .07 460 .06 542 48
Education -17 .068 -.12 208 -.14
Income -.06 592 -.14 254 42
Marital status 26 .007 30 .002 .67
SubjectSS 31 .004 27 .010 .58
Step 2 Sl 21
SNI-diversity -22 112 40
SNI-size 37 .008 63

Note: Fsiep 1(6, 112) = 5.028, p <.001; Fsiep 2(8, 110) =4.893, p <.001; R*A F(2,110)=
3.746, p = .027; rs = structure coefficient; SubjectSS = subjective social status.
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3. STUDY 2
Social support and cardiovascular reactivity to anticipation of a treadmill test

Social support has been identified as an important contributor to overall health.
This relationship has been established among clinical and non-clinical populations (see
Berkman & Glass, 2000 for a recent review). Social support is also thought to affect
recovery among post heart attack patients resulting in increased survival and fewer
recurrent events (Berkman & Glass, 2000; Berkman, Leo-Summers, & Horwitz, 1992;
Dracup, 1994).

In order to understand how social support influences health, Berkman and Glass
(2000) have proposed a conceptual framework that describes multiple levels of social
influence on health (see Figure 1-1). This framework outlines how higher-level (or macro-
level) social factors such as socioeconomic status may influence lower-level (or micro-
level) social factors such as social support and how these might affect health.

These pathways may involve various psychosocial variables. For example,
previous research in this series of studies (Fraser, Rodgers, Daub, & Black, 2005 ; see
Figure B-2, Appendix B) examined how micro-level factors (i.e., social support) impacted
psychological pathways and found that stress and social support influenced self-efficacy
for overcoming barriers to cardiac rehabilitation participation among heart patients.
Barrier self-efficacy is thought to influence behavior (e.g., Blanchard, Rodgers, Courneya,
Daub, & Knapik, 2002a), so self-efficacy and behavior might represent one possible
pathway through which social support may affect health. That is, the pathway level
variables between social support and a specific health indicator might include self-efficacy

mediating the influence of stress and social support on heath behavior.
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However, behavior is probably not the only pathway through which social support
might affect health. Uchino, Cacioppo, and Kiecolt-Glaser (1996) note that behavior is
probably insufficient to explain the effects of social support on health. There may be other
psychosocial mechanisms at play. One hypothesized mechanism has been termed the
reactivity hypothesis (e.g., Lepore, 1998). This hypothesis states that a heightened
psychological response to a psychosocial stressor can result in an excessive cardiovascular
response, known as cardiovascular reactivity (CVR), which can be detrimental to health.
For heart patients, such a response may even trigger myocardial ischemia or a myocardial
infarction (e.g., Gullette et al., 1997; Krantz, Kop, Santiago, & Gottdiener, 1996). Social
support is thought to attenuate the heightened response to such stressors. This has been
proposed as a possible explanation for the protective effects of social support in terms of
cardiovascular health (Lepore). Within the Berkman and Glass (2000) framework, this
mechanism from the micro-level to psychological and physical pathways has yet to be
examined in cardiac patients.

Stress has been identified as an important pathway variable in understanding the
influence of social support on health (Cohen, Kaplan, & Manuck, 1994). That is, social
support is thought to attenuate or buffer the health impact of stress and stressful situations
(Christenfeld & Gerin, 2000; Greenwood, Muir, Packham, & Madeley, 1996). The stress
may be a chronic or background stressor (Gump & Matthews, 1999), such as living in
poverty, or the stressor may be more acute, such writing an exam. It is argued that a
person with adequate support would experience less distress in such situations than
someone with no support. The person with no support would then be more susceptible to

the negative consequences of the situation such as an increase in anxiety, negative affect
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and the physiological consequences of this arousal (i.e., increased heart rate, blood
pressure, and exposure to stress hormones). In a review of the effect of background
stressors on responses to acute stressors, Gump and Matthews found that background
stressors were associated with impaired recovery from acute stressors. That is, people who
experience generalized stress do worse in acute stress situations.

Moving further down the proposed pathway, an emotional or affective
consequence of stress, anxiety, may be a potential mediator of the effects of stress on
health (see Kubzansky & Kawachi, 2000; cf. Pedersen & Denollet, 2003). Ewart (1995)
suggests that negative affective experiences contribute to low self-efficacy for exercise. In
other words, the stress experienced by heart patients would be manifested by the affective
experience of anxiety, which should lead to a negative impact on their confidence to
exercise and to overcome barriers that may impede their ability to exercise. The
availability of social support might attenuate the experience of arousal by affecting
interpretations of the impact of chronic and/or acute stress. In other words, those with
more social support should perceive less stress overall and consequently experience less
anxiety related to their heart condition and have more self-efficacy to exercise.

Another factor that might contribute to the experience of a stressor, especially
within the context of cardiac rehabilitation is the patient’s view of his or her health. Idler
and Benyamini (1997) suggest that self-rated health captures a broad array of relevant
health information including not just medical status but other factors related to health,
such as cognitive appraisals based on one’s behaviors, social resources, symptoms, family
history, and severity of current illness. Further, the authors argue that self-rated health is

important and “an individual’s health status cannot be assessed without it” (p. 34). Thus,
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self-rated health seems to add subjective information from the view of the patient that
could impact on the appraisal of the cardiac rehabilitation context.

Melchior, Berkman, Niedhammer, Chea, and Goldberg (2003) used self-rated
health as a dependent variable in a large 12 month prospective study. The construct of
self-rated health was related to several social constructs in a manner consistent with
theory. Specifically, those with more functional support reported better self-rated health
status. Cross sectional analysis showed that poor self-rated health was related to
overweight status, depressive symptoms, no alcohol consumption or excessive alcohol
consumption, and smoking status, as would be expected. Thus, self-rated health also
correlated with other predictors of poor health.

Stress and anxiety may also manifest themselves more acutely among heart
patients as mental-stress responses. These responses have been linked to poorer prognosis
and silent ischemia. For example, Manuck, Olsson, Hjemdahl, & Rehnqvist (1992) found
that patients with a recurrent coronary event exhibited higher systolic blood pressure
(SBP) and diastolic blood pressure (DBP) responses to a mental stress task they
participated in 39 to 64 months previously. Gottdiener et al. (1994) found that coronary
artery disease (CAD) patients who experienced ischemia during a laboratory mental
stressor also experienced ischemia during normal sedentary daily activities. Blumenthal et
al. (1995) examined mental stress-induced ischemia in patients with CAD who had
previously experienced exercise-induced ischemia. The authors found that patients who
experienced mental stress-induced ischemia in the laboratory were more likely to
experience ischemia during daily living and from daily mental stress than those who did

not experience the mental stress-induced ischemia in the laboratory setting. One reason for
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the poorer prognosis among more reactive patients may be that mental stressors can
induce a silent myocardial ischemia both in the laboratory and during daily activities (e.g.,
Gullette et al., 1997; Krantz et al., 1996).

In a recent review of the literature, Strike and Steptoe (2003) concluded that “one
third to one half of patients with CAD” (p. 12) experienced silent myocardial ischemia as
a result of mental stress, regardless of the severity of the patient’s CAD (cf. Krantz et al.,
1996). They further note that the mental stressors were not severe. The stressors, such as a

speech task or mental arithmetic, were similar to daily challenges typically encountered by

individuals.
Medication effects on CVR

Since it is common for cardiac patients to be on several medications designed to
influence cardiovascular responses, it is important to understand how these medications
might affect cardiovascular responses to mental stressors. Common medications for
cardiac patients that might influence cardiovascular responses include calcium channel
blockers, ACE (angiotensin-converting enzyme) inhibitors, beta-blockers, alpha-blockers,
and diuretics. The following sections examine some of the most common medications and
their potential effects on mental stress responses.

In terms of cardiovascular reactivity, a few studies have reported the role of
medications in potentially attenuating the effects of acute stress. Spence, Munoz, Huff,
and Tokmakjian (2000) argue that there is little known about how these medications might
affect cardiovascular responses to mental stressors. The studies available seldom examine
the role of medications on CVR to a mental stressor, per se. Rather, medications are

usually used to explore how mental stress might affect certain pathways to CVR (e.g.,
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withdrawal of vagal tone, increase sympathetic activity, etc.) or medications are
considered potential confounds. For example, Strike and Steptoe noted that no drugs have
consistently blocked the effect of mental stressors on ischemia. Also, Craig, Lynch, and
Quartner (2000) examined the role of social support in attenuating CVR to a mental
stressor among cardiac patients. Craig et al. found notable CVR responses despite patients
being on medications (beta-blockers, vasodilators, anti-arrhythmics, diuretics,
anxiety/depression drugs) designed to dampen these effects. Dosages were not included,
but patients were presumably taking dosages prescribed by their physicians to affect
resting heart rate (HR) and blood pressure (BP). Thus, CVR responses differed between
patients with high vs. low social support even though both groups had similar medication
profiles. However, the exact medication effects on CVR, per se, were not examined.

Calcium channel blockers

Malhotra, Kumari, and Pandhi (2001) conducted a placebo-controlled double-
blinded study of the effects of calcium channel blockers (5 mg amlodipine and 4 mg
lacidipine) on mental stress induced blood pressure and heart rate changes. Both
hypertensive patients and normotensive volunteers were included in the study. A cold
stressor and a handgrip exercise task were used to induce changes in blood pressure.
Results showed that among normotensive participants resting blood pressures and heart
rate was not affected by the medications, whereas blood pressures were reduced in
hypertensive subjects. Both stressors induced a significant increase in blood pressure and
heart rate in both groups of participants. However, in both groups of participants the
medications had no impact on the magnitude of the rise in blood pressure for both cold

stress and isometric exercise.
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Gebara et al. (1996) examined the effects of a mental stressor (mental arithmetic
followed by Stroop color test) and a cold pressor task on hemodynamic factors in patients
with mild to moderate hypertension taking a calcium channel blocker, verapamil. In a
double-blinded randomized placebo crossover design, patients received either a placebo or
verapamil (starting at 240 mg daily) for 4 weeks. Dosages of both the placebo and
verapamil were increased at 2 weeks if blood pressure was not reduced adequately.
Results showed that verapamil reduced resting blood pressures and mental and cold stress
induced increases in blood pressures. However, there were no differences in the
magnitude of blood pressure response to any of the stressors between the verapamil and
control group. Verapamil had no effect on baseline or stress induced changes in heart rate.

Spence et al. (2000) examined the effects of another calcium channel blocker,
amlodipine, on hemodynamic responses to mental stress (Stroop color test) among
patients with mild to moderate hypertension. In a double-blind randomized placebo
crossover trial, patients were given 4 weeks of either a placebo or amlodipine (starting at
5mg daily) following a 4 week run-in period. Results showed that resting and mental
stress SBP and DBP were reduced following the use of amlodipine. Resting total
peripheral resistance (TPR) was lower following the use of amlodipine and resting and
mental stress HR were different between the placebo and treatment conditions. Although
BP values decreased at rest and during the stress task, the magnitude of the blood pressure
responses did not differ between the placebo and amlodipine conditions.

Beta-blockers

Benschop et al. (1994) examined the role of beta-adrenergic blockade (40 mg

propranolol) on immunologic responses to mental stress in healthy men. The mental
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stressor involved an evaluative procedure testing reaction time to two tasks involving
1dentifying a stimulus and memorizing and identifying letters. Benschop et al. also
examined cardiovascular responses to identify if responses were primarily sympathetic.
Results showed that the magnitude of responses was similar between the two tasks.
Further, no changes in heart rate were observed in the propranolol group but blood
pressure (both SBP and DBP) responses were not different between the placebo and
treatment group. As a result, total peripheral resistance increased from baseline in the
treatment group but not in the control group, whereas cardiac output decreased in the
treatment group and increased in the control group. These results are consistent with
Nicotero, Beamer, Moutsos, and Shapiro (1968) who examined the effect of up to a 150
mg daily dose of propranolol on responses to a cold stressor among hospitalized
hypertensives. The authors found no effect of propranolol on blood pressure reactivity to
the stressor.

Bairey, Krantz, DeQuattro, Berman, and Rozanski (1991) conducted a double-
blinded randomized examination of beta-blockade (100 mg metoprolol twice daily) on
ischemia induced by mental stress and exercise. The authors examined changes in HR,
SBP, and DBP from rest to peak change during exercise (graded bicycle exercise test) and
mental stressors (mean of math, stroop task, and speech tasks). Results showed no
difference between resting SBP and peak SBP during mental stress between placebo and
metoprolol groups. Diastolic blood pressure was lower in the treatment group at rest but
was not different during the mental stressor. Heart rate was lower between treatment and

control groups, but the magnitude of change was not different between rest and mental
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stress. Interestingly, mental stress induced ischemia occurred at HRs much lower than
1schemia induced by exercise (81 vs. 123 beats/min.).

Jain, Burg, Soufer, and Zaret (1995) examined the effects of mental stress testing
on left ventricular (LV) function in patients with stable angina who remained on all
prescribed medications. The authors found that LV dysfunction induced by mental stress
was related to a 3-fold increase in risk of a cardiac event 2-years later. The only other
factors to predict a future cardiac event were patients taking beta-blockers and a low HR.
Specifically, those patients taking beta-blockers were far more likely to experience or
develop an adverse cardiac event. The authors suggest that beta-blockers “may be
ineffective or even detrimental in the setting of mental stress” (p. 34). The reason is that
hemodynamic responses between exercise and mental stress are probably different. Jain et
al. suggest that exercise triggers largely an epinephrine response whereas mental stress
results in mostly a norepinephrine response. Thus, mental stress may trigger an alpha-
adrenergic response that is unopposed. However, studies of alpha-adrenergic blockade
show little effect on reactivity (e.g., Ring et al., 2000).

Frangois, Cahen, Gravejat, and Estrade (1984) specifically examined the effects of
beta-blockade on pressor responses to physical and mental stress among hypertensive
patients and a control group. Patients completed the physical (dynamic bicycle and static
handgrip exercises) and mental stressor (mental arithmetic and color identification) tasks
after 2 weeks of taking a placebo and again after almost 2 months on 100 mg per day of
atenolol. Doses were increased/decreased as necessary in order to control resting BP. The
results showed that resting HR, SBP, and DBP were different between the hypertensives

and the controls before treatment and between hypertensives before and after treatment.
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Thus, atenolol successfully reduced resting BP and HR for the hypertensives. Results of
the pressor responses showed that BP, mean arterial pressure (MAP), and HR increased
among all participants during the mental tasks and the physical tasks. However, before
treatment the hypertensives showed greater rises in SBP, DBP and MAP during the color
stress and grip strength tasks, and greater rises in DBP and HR in the mental arithmetic
task. After treatment there were no differences in SBP, DBP, MAP, or HR responses to
the handgrip or mental stress task among the hypertensive patients. For the color stress
task there were no differences except that the HR response was lower after medication
than before. For the bicycle task only SBP and HR were different after medication, both
attenuated. The authors concluded that atenolol could not reduce the blood pressure
responses to stress except for dynamic exercise stress, where the magnitude of the
response was reduced but not eliminated.

Waal-Manning and Bolli (1980) also examined the effects of atenolol on responses
to stressors among mildly hypertensive patients. All patients were given 8 weeks of
placebo and 8 weeks of atenolol in random order. Dosage started at 50mg twice daily and
was adjusted to control BP. Other medications were not withdrawn and included diuretics
and one patient on prazosin. The dosages for these were not reported nor were any
potential interactive or combined effects. Nevertheless, resting BP (reduction in SBP was
not significant while standing) and HR were reduced while on atenolol. Similar to the
results of Frangois et al. (1984), HR and BP values while engaged in the physical and
metal tasks were lower while on atenolol. However, there were no differences in the
magnitude of the changes for SBP, DBP, and HR, except for a slight attenuation of SBP

and HR in the bicycle exercise task. Interestingly, while on atenolol, baseline values of BP
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while sitting on the bicycle were significantly higher than when sitting at a table. These
results suggest that atenolol simply lowers resting BP and HR values, and hence task
related BP and HR values, but has no effect on the magnitude of BP and HR response to
mental stress and isometric exercise, and possibly a slight attenuation of the effect of
dynamic exercise.

In a review of 59 studies Mills and Dimsdale (1991) noted that blood pressure
responses to stress were unaffected by beta-blockers, while heart rate responses were
reduced. Specifically, the authors reviewed the effects of 8 beta-blocking drugs according
to three drug classifications: beta; selective and nonselective, ISA (intrinsic
sympathomimetic activity) and no ISA (low or high), and solubility (lipophilic and
hydrophilic). Dosage was reported where available and had no effect on CVR. However,
nonselective blockers were associated with reduced heart rate reactivity more often than
selective blockers. Further, Mills and Dimsdale found no difference in cardiovascular
responses (heart rate, SBP, DBP reactivity) between hypertensive and normotensive
individuals. Thus, it appears that heart rate responses, but not blood pressure responses, to
a psychological stressor are reduced with beta-blockade. The authors conclude that the
sympathetic activation of psychological stress may not be enough for the beta-blockade to

dampen the effect of blood pressure responses as is sometimes seen in SBP responses to

exercise, for example.

ACE-inhibitors

Dimsdale, Mills, Ziegler, Leitz, and Nelesen (1992) specifically examined the
influence of an ACE inhibitor (25 mg captopril twice daily) on the magnitude of blood

pressure responses to mental stress (mental arithmetic with distractions and reading a
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disturbing newspaper story out loud) in a double-blind randomized study of normotensive
and hypertensive patients. Results showed that the ACE inhibitor reduced the resting
blood pressures (SBP and DBP) of hypertensive men more than normotensive men, but
overall the magnitude of reactivity of the treatment group was the same as the control
group. Normotensive patients had bigger increases in heart rate, but there were no
differences in the magnitude of responses between the treatment and control group. These
results are consistent with the results of Allen, Shykoff, and Izzo (2001) showing that
ACE inhibitors do not blunt HR and BP responses to stress.

Cardillo, Mores, Motolese, and Folli (1994) examined the effects of another ACE
inhibitor, benazepril, on CVR to mental arithmetic, handgrip, and cycle ergometry testing
in a placebo-controlled, within patient double-blind study. Patients with hypertension were
given a placebo, 10 mg, or 20 mg doses of benazepril once daily for 2 weeks. Results
showed a decrease in resting SBP and DBP and no differences in HR between the
treatment groups and the placebo group. There were no differences between the two
treatment groups on resting BP or HR values. Similar to Dimsdale et al. (1992), there were
no differences in BP or HR responses to the mental stressor. In other words, there was no
difference between the placebo condition and the treatment conditions (regardless of
dosage) in the magnitude of SBP and DBP and HR responses to the mental stressor.
Interestingly, there were no differences in the magnitude of BP responses in the handgrip
condition and both doses of benazepril induced increased SBP responses compared to the
placebo in the cycle ergometry task. The 20 mg dose also resulted in a marked increase in

HR compared to placebo in the cycle ergometry condition.
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Schmieder et al. (1996) examined the effects of the ACE inhibitor cilazapril on
hemodynamic responses to stress (30 minutes of reaction time tasks) among
normotensives and those with essential hypertension. Participants in the double-blinded
randomized placebo crossover study were given 1 week of either a placebo or 25mg daily
of cilazapril separated by a 2 week washout period between treatments. Among both
normotensives and hypertensives on placebo or cilazapril, the mental stressor resulted in
increased MAP, HR, CO, and stroke volume. Among normotensives there were no
differences (MAP, HR, CO, SV, or TPR) between placebo and cilazapril at rest or during
stress. Among hypertensives MAP at rest and during stress was lower among those on
cilazapril than placebo, but the magnitude of the difference was the same. Further, there
were no other differences between placebo or cilazapril among hypertensives at rest or
during stress. The authors conclude, “ACE inhibition had little effect on systemic
haemodynamics”™ (p. 1205).

Kahan and Eliasson (1999) examined the long term effects of ACE inhibition on
hemodynamic responses to stress (Stroop color task and cold pressor test) among mild to
moderate hypertensive patients. In this double-blind randomized placebo crossover study,
patients received either a placebo or ramipril (starting at 5 mg daily) for 6 weeks. After the
crossover period, all patients then received the ramipril for the following 6 months, where
dosages were adjusted where necessary. Results showed that 6 weeks of ramipril reduced
resting SBP and DBP with no effect on HR. These effects remained consistent at 6
months. Typically, mental stress SBP and DBP levels were lower in the ramipril
condition. However, at 6 weeks there were no differences in the magnitude of the changes,

and at 6 months SBP was slightly, but significantly, attenuated (exact figures are not

120

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



reported, but Figure 2, p. 1191, seems to show about 25 mmHg change for placebo vs. 19
mmHg change for 6 months of ramipril). Hemodynamic responses to the cold pressor
showed that ramipril reduced mental stress SBP and DBP. However, there was no
difference in BP responses to the cold pressor at 6 weeks or at 6 months. In other words,
the magnitude of the changes was not different between placebo and treatment conditions.
Thus, the authors found that 6 months of ramipril slightly attenuated the SBP response to

the Stroop task.

Alpha-blockers

Mancia, Ferrari, Gregorini, Ferrari et al. (1980) examined the effects of an alpha-
blocker (prazosin 2-5 mg 3 times per day) on several cardiovascular markers of autonomic
control at rest and in response to dynamic and isometric exercise, a cold stressor, and
increases/decreases in carotid sinus baroreceptor activity. Patients with essential
hypertension, not taking any antihypertensive medications, completed the 4 tasks before
and after a 10-15 day treatment period. Treatment doses were increased until BP was
considered controlled. After treatment, mean arterial pressure (MAP) was reduced, but HR
and cardiac output (CO) did not change. Thus, the authors conclude that the drug affected
BP by reducing total peripheral resistance (TPR). Dynamic exercise caused large increases
in HR and CO, large decreases in TPR, and significant increases in MAP. There were no
difference in the responses of these variables to exercise before and after treatment.
However, MAP and TPR were lower after treatment. The responses to the cold pressor
and isometric exercise were very similar to each other, with increases in MAP and HR.
According to the authors, both CO and TPR seemed to cause the pressure increase in the

isometric condition, whereas the pressure increase in the cold pressor condition was likely
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caused by an increase in TPR. The treatment did not affect these responses since there
were no differences in the magnitude of changes in these variables to the two stressors.
Further, only MAP and TPR were lower after treatment than before treatment (both pre-
task and on-task). Finally, the authors found that increased baroreceptor activity led to
decreased MAP and HR, whereas a decrease in baroreceptor activity lead to an increase in
MAP and HR. The authors conclude that the decrease in pressure with increased
baroreceptor activity was due to reduced TPR and CO, whereas the increase in pressure
from decreased baroreceptor activity was due to an increase in TPR. Interestingly, HR and
BP responses to increased or decreased baroreceptor activity was not affected by the
treatment. Further, TPR and CO responses influencing changes in MAP were also
unaffected by the treatment.

Mancia, Ferrari, Gregorini, Bianchi et al. (1980) conducted a study of the effects of
a different alpha-blocker (methyldopa starting at 500 mg every 12 hours) on resting and
hemodynamic responses to physical stress (dynamic and isometric exercise, cold pressor,
and baroreceptor activity increase/decrease). Dosage was increased for the essential
hypertensive patients until there was a constant reduction in arterial pressure. In line with
their other study of prazosin (Mancia, Ferrari, Gregorini, Ferrari et al. 1980), the authors
found that methyldopa reduced MAP and CO at rest, but had no effect on HR or CO.
Responses to dynamic exercise were the same as in Mancia, Ferrari, Gregorini, Ferrari et
al. with increases in MAP, HR, CO and decreased TPR, and methyldopa had no effect on
the magnitude or pattern of these responses. Similarly, hemodynamic responses to
isometric exercise were unaffected by the medication. However, in addition to increased

MAP and HR, CO also increased with isometric exercise, whereas CO did not increase in
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Mancia, Ferrari, Gregorini, Ferrari et al. Responses to the cold pressor were unaffected by
methyldopa as well. Methyldopa only slightly decreased the MAP increase associated
with decreased baroreceptor activity.

Ring et al. (2000) examined the effects of alpha-adrenergic blockade (1 mg
doxazosin) on immunological responses to mental and physical stressors among men and
women. The authors found only a limited effect on cardiovascular responses to a mental
arithmetic task. Specifically, heart rate was faster in the placebo condition, but there was
no task/treatment interaction. In other words, the magnitude of the response was not
affected by doxazosin. In terms of SBP and DBP reactions, these were not different
among the placebo group and the group taking the alpha-adrenergic blockade during the
arithmetic task. Interestingly, there were no interaction (task/treatment) or treatment
effects for any of the cardiovascular variables for an 8 minute submaximal exercise test
condition.

Medication comparison studies

Riiddel, Langewitz, Schiachinger, Schmieder, and Schulte (1988) compared CVR
to mental stress (mental arithmetic) among hypertensives and normotensive patients or
volunteers. Hypertensive patients were assigned to one of four medications types: beta-
blocker (160 mg daily oxprenolol), antiadrenergic agent without selective receptor
blockade (clonidine 37.5 ug twice daily), calcium channel blocker (20 mg daily
nitrendipine), or an ACE inhibitor (10 mg daily enalapril). Dosages were increased as
necessary over the 3-6 month treatment period with a goal of controlling hypertension. At
baseline (before medication), hypertensives had higher SBP and DBP than normotensives,

and higher SBP reactivity to the mental stressor. Baseline HR at rest and during the
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stressor were not different among the groups. After taking medications, the four
hypertensive treatment groups had the same reduced resting BPs. Resting HR was lower
among those taking the beta-blocker, and highest among those taking the calcium channel
blocker. However, none of the antihypertensive medications had any effect on SBP
reactivity to the mental stressor. The effects on HR were inconsistent. The beta-blocker
reduced (but did not eliminate) the HR reactivity, the calcium channel blocker increased
HR reactivity, and HR reactivity remained unchanged by the other two medications.

Delamater et al. (1989) specifically examined cardiovascular reactivity to a
stressor (role playing and naturalistic interactions) among normotensives and hypertensive
patients taking beta-blockers or diuretics as prescribed by their physicians. Specific drug
and dosage information was not reported. The authors found that hypertensives had higher
SBP and DBP than normotensives, but HR, SBP, and DBP reactivity did not differ
between the normotensives and hypertensives on medications to treat hypertension.
Further, there were no differences in CVR between hypertensives on diuretics or beta-
blockers suggesting diuretics affected blood pressure responses to the mental stressors in a
manner similar to the effect of beta-blockers.

Schmeider et al. (1989) examined BP responses during mental (mental arithmetic
with noise) and physical stress (cycling exercise) with hypertensive men on one of four
different kinds of medications: antiadrenergic agent without selective receptor blockade
(75 ug clonidine daily), beta-blocker (160 mg daily oxprenolol), calcium channel blocker
(20 mg daily nitrendipine), or an ACE inhibitor (5 mg daily enalapril). Dosages were
increased as necessary to ensure that BP was controlled over a 6 month period. Stress

responses were compared before and after the introduction of the medication. The results
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showed that resting BP was reduced in all four treatment groups. Diastolic BP was not
different among the groups, whereas SBP was lowest in those treated with clonidine, and
highest in those treated with enalapril, as measured in the outpatient clinic. However, prior
to the mental and physical stress testing there were no differences among the treatment
groups in SBP or DBP. Further, the mental stressor produced the same BP responses
among the four treatments groups. The physical stress resulted in greater increases in SBP
than the mental stressor among all treatment groups, but the clonidine group showed the
greatest SBP responses (55 mmHg), whereas the oxprenolol group showed the lowest
increase (30 mmHg). The clonidine group also displayed the highest DBP response to
physical stress. Although there were no differences in SBP or DBP responses to the
mental stressor, the authors were able to show that the patients treated with enalapril and
nitrendipine increased their BP through an increase in HR and stroke volume, and cardiac
output, and a decrease in total peripheral resistance. Conversely, patients on oxprenolol
experienced a reduced stroke volume, along with slight increases in HR and total
peripheral resistance.

Bateman, Dean, Mucklow, Bulpitt, and Dollery (1979) compared the effects of a
placebo (2 pills daily), atenolol (100 mg daily plus placebo), chlorthalidone (25 mg daily
plus placebo), or both atenolol (100 mg) and chlorthalidone (25 mg) on resting HR, BP
and HR and BP responses to exercise (isometric hand grip and bicycle geometry) and a
mental stressor (mental arithmetic) in a randomized double blinded crossover study. The
three medication conditions were effective in reducing SBP and DBP, and the presence of
atenolol reduced resting HR. The increase in BP in response to isometric exercise or

mental stress did not differ among the 4 treatment groups. The SBP response to bicycle
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exercise was lower in those taking atenolol alone or in combination 2 or 4 hours post-
dose, but there were no difference 24 hours post-dose.

Eliasson, Kahan, Hylander, and Hjemdahl (1987) examined HR and BP responses
to mental (color word task) and physical stressors (cold pressor immersion of hand in ice
water, and orthostatic stress of 10 minutes standing) among mild to moderate hypertensive
patients randomly assigned 6 months of treatment with one of 2 beta-blockers (metoprolol
starting at 100 mg once to twice daily, or propranolol starting at 80mg twice daily), or a
diuretic (hydrochlorothiazide 25mg once to twice daily to start). Dosages were double
after 2 months if DBP was not reduced to 95 mmHg or less. Resting SBP and DBP were
reduced similarly among all three treatment groups. The mental stressor induced large and
rapid increases in SBP and DBP among all three treatment groups. The two beta-blockers
reduced task related SBP and DBP, whereas the diuretic only decreased SBP. However,
the magnitude of BP changes on medication was not different from BP responses before
treatment. Heart rate responses were reduced compared to pre-treatment but were not
eliminated. Further, there were no differences between treatment conditions in terms of
the magnitude of BP responses. Similar results were seen for the BP responses to the cold
pressor. The two beta-blockers reduced the HR response to standing, but the diuretic had
no effect. All three treatments reduced SBP and DBP levels during standing, but none of
the treatments reduced the magnitude of change (i.e., increase) in SBP or DBP while
standing.

Lasser, Nash, Lasser, Hamill, and Batey (1989) conducted a randomized, placebo-
controlled study of the effects of three drugs on BP control, reactivity (Pac Man with

encouragement and Stroop task with time pressure and encouragement) and cognitive
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function. After a washout period, the patients were assigned to a placebo or one of three
drug conditions: alpha-adrenergic blocker (starting at 2 mg daily prazosin), beta-blocker
(starting at 40 mg daily propranolol), or a diuretic (starting at 25 mg daily
hydrochlorothiazide; HCTZ). Dosages were increased as necessary until BP was
controlled or side effects became limiting. The three drugs were generally effective in
reducing BP. In terms of reactivity, the prazosin group had lower HR responses compared
to the placebo group. However, this group also had the highest baseline heart rate after
treatment. There were no other differences between groups on any of the other CVR
variables (i.e., SBP and DBP) in response to the mental stressors.

Medications in combination

Benight et al. (1997) examined the effects of mental stressors (anger and
desperation recall) on myocardial perfusion between men with CHD and healthy controls.
While the authors’ hypothesis regarding myocardial perfusion was not supported, the
authors found that SBP, DBP and HR responses to the mental stressors did not differ
between the two groups. One confound of their study with respect to the investigation of
myocardial perfusion was that the patients were “not taken off their vasoactive
medications (e.g., nitrates, calcium channel blockers, and beta-antagonists” (p. 142).
Unfortunately, the exact medications and dosages were not reported.

Grosse, Bianchi, Diaz Puertas de Grosse, Iglesias, and Coviello (1987) conducted a
study of the effects of hypertensive medications on BP reactivity to psychological
stressors. The authors compared reactions among 3 groups: normotensives, moderately
hypertensive, and severe hypertensives. The normotensive group was not taking any

antihypertensive medication, whereas the moderately hypertensive patients were taking
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both thiazides and beta-blockers, and the severe hypertensives were taking clonidine (an
alpha-blocker) in addition to thiazides and beta-blockers. Although dosages were not
reported, the hypertensive patients had been taking the medications for a minimum of six
months with acceptable responses (i.e., reduced/normal resting BP) to the medications.
The results of the psychological stressor showed that the normotensive comparison group
had the smallest BP responses (24.2 mmHg SBP; 11.2 mmHg DBP), the moderately
hypertensive group had higher BP responses (33.2 mmHg SBP; 17.0 mmHg DBP), and
the severe hypertensives had the highest BP responses (42.6 mmHg SBP; 23.5 mmHg
DBP). This study is consistent with others showing that antihypertensive medication
reduced resting blood pressure, but shows that the severity of hypertension may be related
to the severity of the BP response to stress, despite multiple medications.

Thomas et al. (1992) examined CV responses of cardiac patients talking and
engaging in an exercise test. Patients in the study were taking a variety of antihypertensive
medications including beta-blockers, calcium channel blockers and diuretics. Medications
were prescribed by the individual patient’s physician and dosages were not reported.
Results showed no differences in HR or BP reactivity between patients taking medications
or not. The authors noted that the “antihypertensive medications, [beta]-blockers, and
calcium channel blockers did not block the HR and BP increases either while the patients
were talking or during exercise” (p. 70).

In a study of cardiovascular reactivity to mental stress (time pressured anagram
task) in Swedish women, Weidner et al. (2001) found no differences in cardiovascular
measures between heart patients taking medications (beta-blockers, calcium blockers,

ACE inhibitors) and those not taking medications, or compared to a matched group of
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controls. Beta-blocker use was examined separately and it was found that those on beta-
blockers had lower resting heart rates compared to the other groups, but the reactivity
(magnitude of change from baseline to stressor) of blood pressure and heart rate were not
different. However, patients had lower resting heart rates than controls whether or not they
were on beta-blockers. Since these women were sampled from hospitals, dosages and
medication selections were not under control of the investigators and were not reported.

Jacot-des-Combes, Brunner, Waeber, Porchet, and Biollaz (1984) examined the
effect of no treatment, beta-blockers, diuretics, or a combination of both beta-blockers and
diuretics on the variability of ambulatory blood pressure among male and female
hypertensive patients. Medication doses were prescribed with the goal of reducing resting
blood pressure (propranolol dose of at least 160mg/70 kg of body weight and
hydrochlorothiazide dose of at least 25mg/70 kg of body weight). Mean SBP and DBP did
not differ between the 4 groups. Variability of blood pressure was examined and the
authors found no differences among the four groups with SBP responses ranging from
41.4 to 50.6 mmHg, and DBP responses ranging from 30.1 to 34.4 mmHg. This study is
consistent with others showing a lack of effect of medications on BP reactivity but
includes a treatment condition with two drugs, and shows that outside of the laboratory,
these two medications were not successful in dampening BP responses. However, it is
unknown if the BP responses were to behavioral or psychological stressors.

Velasco et al. (1978) examined the effects of a beta-blocker (propranolol) on
reactivity to the cold pressor among patients with essential hypertension also using the
vasodilator hydrallazine in a cross-over design. Hydrallazine dosages were increased

every 15 minutes until BP reached normal levels. Propranolol dosages were issued every
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6-8 hours for 1 week. Results showed that hydrallazine reduced resting BP and increased
resting HR. Propranolo] alone reduced resting BP and HR, and in combination with
hydrallazine reduced BP with no reduction in HR overall. Propranolol did not change the
BP responses to the cold pressor, but did block the HR response.

Miscellaneous medications

Fauvel, Najem, Maakel, Pozet, and Laville (1998) examined the effect of a one-
month intervention with the selective imidazoline receptor agonist moxonidine (.4 mg per
day) on CVR responses and sodium handling to mental stress (Stroop word task) among
hypertensive men and women. The authors employed a placebo-controlled double-blinded
crossover study. As with other antihypertensive medications moxonidine was found to
reduce resting and stress BPs. Resting heart rate was unaffected by moxonidine. Again, as
with other antihypertensives, BP reactivity was unaffected by the medication. However,
HR reactivity was unaffected by medication as well.

Straznicky, Howes, Lam, and Louis (1995) examined the effects of a lipid
lowering agent (40 mg per day pravastatin) on cardiovascular reactivity in patients with
mild hypertension in a randomized placebo-controlled double-blinded study. The authors
compared the reactivity induced by a cold pressor test (2 min. hand immersion in ice-
water), isometric exercise (handgrip at 30% max), and drug induced reactivity
(norepinephrine and angiotensin II). They found no differences in blood pressure and heart
rate responses between the pravastatin and placebo group for the cold pressor and
handgrip test. However they did find reduced DBP, but not reduced SBP, reactivity among

those patients with drug-induced reactivity.
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While not exhaustive, this review conforms to the conclusions of Dimsdale et al.
(1992) that while the many antihypertensive medications successfully lower resting BP,
none of them “block the BP response to challenge, be it exercise or behavioral stress” (p.
213; cf. Muir, Burton, & Lawrie, 1969). That is, medications do not entirely eliminate BP
responses to these task, but these responses might be attenuated. More specifically, these
medications tend to affect cardiovascular responses by lowering resting and task related
BP values, with differential effects on heart rate. Although some studies show a slight
attenuation of the BP responses to mental stressors, the above discussion shows that the
magnitude of BP responses generally does not differ whether one is on medications or not.
Further, the responses might vary depending on the specific kind of stressor, or they might
not. However, the mental stressors involved in the medication/pharmacological studies
tend to be limited in scope and degree of strength as stressors (e.g., Stroop task, reaction
time, mental arithmetic, cold pressor) compared to the kinds of stressors examined in the
CVR research, such as social conflict, anticipation, public speaking, etc; tasks thought to
lead to greater CVR responses. Nevertheless, it seems that a variety of medications will
either slightly attenuate or have no effect on the magnitude of blood pressure responses to
a mental stressor, but clearly the medications do not block these responses. Thus, a SBP
response seems to be unaffected by medications and is likely to be similar in magnitude
whether a person in medicated or not. So compared to HR and DBP, a patient’s SBP
should display the largest and most consistent increase after encountering a mental
stressor. Heart rate and DBP might change, but the effect is inconsistent across studies.
Therefore, if HR and DBP do change after a mental stressor it is not clear if these effects

are attenuated or not.
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Allen et al. (2001) examined the influence of social support (randomization to pet
ownership) on cardiovascular responses to mental stress (speech or mental arithmetic task)
among hypertensive men and women before and after taking antihypertensive medication
(20 mg per day lisinopril). The authors found that the ACE inhibitor therapy lowered
resting blood pressure with no changes in HR. Both groups had significant cardiovascular
responses to mental-stress after 1 month. However, after 6 months the medication only
group had higher cardiovascular reactivity than the group with the social support
intervention. Although resting blood pressure was lower, there were no differences in the
magnitude of blood pressure responses before and after the introduction of lisinopril.
Further, HR responses were unaffected by the medication. Interestingly, differences
between home and workplace resting blood pressure were examined before and after the
introduction of medication and social support. The results showed that workplace blood
pressures were significantly higher than home blood pressure before and after the
medication and social support intervention. These results are similar to those of Craig et
al. (2000) in that significant CVR responses were observed among patients on medications
and social support dampened the CVR response. In summary, medications do not
eliminate CVR responses, and probably don’t attenuate SBP responses to a mental
stressor. Further, even in patients on medications, social factors appear to dampen CVR
effects.

However, among heart patients, little research has actually examined the role of
social support in attenuating reactive responses. Craig et al. (2000) note that it 1s
surprising that the relationship between social support and CVR has not been studied in

cardiac patients since the influence of CVR on prognosis is strongest among patients with
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CAD (e.g., Blumenthal et al., 1995; Kamarck et al., 1997; Lynch, Everson, Kaplan,
Salonen, & Salonen, 1998). Given the relationship between CVR and prognosis and the
relationship between social support and CVR it is important to determine if social support
might affect the health of heart patients through this potential mechanism which has
received little attention to date.

Thus, the purpose of this study was to examine how micro-level social support
affects psychological and physical pathways as shown in Figure 1-5. Specifically, this
study examined the role of social support in attenuating the CVR of heart patients. It was
thought that higher perceptions of social support would lead to lower perceptions of stress
and anxiety, which would influence self-efficacy to exercise and acute stress responses.
Understanding how social support might affect CVR can offer practical and theoretical
mechanisms of intervention.

It was hypothesized that social support would attenuate reported stress and anxiety
and that both social support and anxiety would affect CVR. Specifically, social support
should be negatively related to stress and anxiety. Social support should be positively
related to self-efficacy and stress and anxiety should be negatively related to self-efficacy.
Social support should be negatively related to CVR so that patients with more social
support should have smaller changes in cardiovascular parameters from resting to
anticipation. Further, more self-efficacy for exercise was thought to be related to lower
CVR responses. Potential gender differences were explored based on the suggestion that
stress responses between men and women should be examined separately (Taylor et al.,
2000).

Method
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Participants

Patients were recruited from the Northern Alberta Cardiac Rehabilitation Program
(NACRP). These patients included 71 men ranging in age from 35 to 84 years (mean age
=60.1, SD =9.9) and 27 women ranging in age from 37 to 79 years (mean age = 59.9, SD
= 11.8) drawn from those attending CR. However, only 45 men and 17 women provided
resting HR and BP values and pre-exercise HR and BP values. The proportion of men and
women in this study is typical of this particular cardiac rehabilitation program and other
programs in North America (e.g., Blackburn et al., 2000; Blanchard et al. 2002a; King,
Humen, Smith, Phan, & Teo, 2001; Missik, 2001). In this sample, the most common
events responsible for referral to cardiac rehabilitation were angioplasty (56.6%),
myocardial infarction (47.5%), and/or bypass surgery (36.7%). The cardiac rehabilitation
program is an individually tailored comprehensive approach with a focus on exercise.
Patients also had the option of attending a number of weekly educational classes on topics
such as sexual health after a cardiac event, stress management, nutrition, and cardiac risk
factor management.
Measures

Blood pressure at rest was measured with a standard mercury sphygmomanometer.
The mercury sphygmomanometer is considered to be the ‘gold standard’ for indirect blood
pressure measurement (Jones, Appel, Sheps, Roccella, & Lenfant, 2003). Three measures
of blood pressure were taken with one minute intervals in between each measurement.
Resting blood pressure was the mean of these three readings. Since standing blood
pressure is used diagnostically, the attending physician or exercise specialist measured

standing pre-exercise blood pressure. Pre-exercise (anticipation) standing blood pressure
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was measured with an aneroid sphygmomanometer after one and three minutes of
standing.

Heart rate at rest was inferred from pulse rate which was measured manually by
counting the radial pulse for 30 seconds and recorded in beats per minute (bpm). Foss and
Keteyian (1998) suggest that pulse rate and heart rate are the same for most people.
However, Hwu, Coates, and Lin (2000) found an average 2.16 bpm difference between 30
second radial pulse counts and an ECG measure. Sharpley and Gordon (1999) found 95%
of differences between ECG and earlobe pulse were between -4.36 and 3.64 beats per
minute. There appears to be strong agreement between pulse rate and heart rate, but there
1s likely some error in pulse rate compared to a standard ECG measurement of heart rate.
Resting heart rate was the mean of the three measures. Pre-exercise heart rate was
assessed from readings taken continually by the 12-lead ECG and was the HR at the time
BP was measured. Thus, the highest HR was taken as the anticipation measure.

Patient History Questionnaire (PHQ). The PHQ was a standard part of the
patient’s record. The PHQ contains disease and cardiac event history, work and family
history and medication history.

Self-rated health was assessed since a negative appraisal of one’s illness may
influence the patient’s response to the exercise tolerance test as seen in Fraser, Rodgers,
Murray, and Daub (2005) of this series of studies. Participants responded on a 5-point
Likert type scale that asked, “in general would you say your health is” and response
options were 1(excellent), 2(very good), 3(good), 4(fair), and 5(poor). This was reverse
scored so that a higher score reflected better self-rated health. This method of assessing

self-rated health has been used in a variety of large-scale studies (e.g., Melchior et al.,
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2003; Ross & Wu, 1995; Walters, McDonough, & Strohschein, 2002) demonstrating a
consistent association between poor self-rated health and mortality (Idler & Benyamini,
1997).

Idler and Benyamini (1997) reviewed 27 community based studies from around the
world to examine the relationship between self-rated health and mortality. The authors
found that 23 of the studies reviewed demonstrated a powerful and consistent relationship
between self-rated health and survival/mortality after accounting for traditional risk
factors. Thus, the authors conclude that this particular method of assessing one’s health is
“valid in predicting a substantively significant outcome” (p. 31), mortality. This offers
predictive validity support for the instrument.

Barrier self-efficacy for exercise was assessed with the scale use previously
(Fraser, Rodgers, Daub et al., 2005). This scale was developed by Blanchard et al. (2002a)
and asked the patient how confident he/she was to exercise in the face of barriers to
exercise. The items are meant to capture barriers encountered by cardiac patients and was
developed in consultation with actual patients who had participated in this particular CR
program, adding to the strength of inferences drawn from scores obtained from this
instrument in this sample. Participants were provided a list of 16 obstacles that might
interfere with their exercise and were asked to indicate how confident they were that they
could exercise on a day when they experienced that obstacle. Responses ranged from 1
(not at all confident) to 10 (very confident). Some of the obstacles were “bad weather”,
“too much work”, and “minor health problems.” In the present study the internal

consistency reliability was alpha = .96.
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Blanchard et al. (2002a) found that barriers efficacy had good internal consistency
(alpha = .86) in a similar sample of cardiac patients including men and women. Also,
barrier self-efficacy was related to adherence in CR, as expected. In a different sample of
cardiac patients from the same CR program Blanchard, Rodgers, Courneya, Daub &
Knapik (2002b) examined changes in barrier self-efficacy over time. Internal consistencies
ranged from .64 to .87 over the four assessment periods. Barrier self-efficacy remained
stable from 3-5 weeks before CR and immediately before CR. Further, barrier self-
efficacy improved after the completion of the CR program. Changes (increases) in barrier
self-efficacy over the course of the CR program were related to better adherence,
increased vigor, and reduced anxiety. These observations are what would be expected
based on theory (Blanchard et al., 2002b) adding support for the construct validity of
barriers efficacy.

In a different sample (Fraser, Rodagers, Daub, et al., 2005) of these patients this
instrument has demonstrated adequate internal consistency (.92). Further, scores were
related to other constructs in meaningful ways. For example, those reporting less
confidence to overcome barriers also reported more stress and less support for exercise.
Given the recent development of this particular instrument, other validity information is
lacking.

Social support was assessed with the Interpersonal Support Evaluation List (ISEL-
12; Cohen & Hoberman, 1983). The ISEL is a 12-item Likert type scale ranging from
1(definitely false) to 4(definitely true) assessing three different types of functional support.
The three kinds of support are appraisal, tangible and belonging support. Detailed validity

information is reported in Chapter 2. The ISEL has been used previously with patients in
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this program exhibiting adequate internal consistencies (e.g., Fraser, Rodgers, Daub, et al.)
with subscale alphas ranging from .65 to .78. The alphas in this sample were .65, .68, and
.82, for appraisal, tangible, and belonging support, respectively.

Stress was assessed with the short form of the Perceived Stress Scale (PSS; Cohen,
Kamarck, & Mermelstein, 1983). The short form of the PSS is a 4-item Likert-type scale
assessing general levels of stress. This measure assesses the person’s perception of his/her
ability to meet demands. Participants responded to questions about their thoughts and
feelings over the last month. Examples include “In the last month, how often have you felt
difficulties were piling up so high that you could not overcome them?”” and “In the last
month, how often have you felt confident in your ability to handle your personal
problem?” Responses ranged from O(never) to 4(very often). Scale scores were computed
as mean item responses for the items comprising the particular subscale. The internal
consistency reliability for this sample was alpha = .83.

Cohen, Kamarck, and Mermelstein (1983) noted that the PSS was developed as a
global measure of perceived stress, as opposed to objective stress, to account for the
cognitive component of the stress experience. Aside from the conceptual contribution to
the creation of the PSS, the authors also provided other validity and reliability information
for the PSS based on two college samples and a community sample. Internal consistencies
ranged from .84 to .86 across the three samples. The four-item version was used in a
community sample and had an internal consistency of .72 with a six-week test-retest
reliability of .55. Two-day test-retest reliability was .85 in a college sample, and six-week
test-retest was .55 in a community sample. According to the authors these values represent

the relative short-term stability of perceived stress that is expected to change over longer
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periods of time (e.g., 1-2 months). The PSS demonstrated small to moderate correlations
with objective life events (list of stressful life event) ranging from .17 to .39, and higher
correlations with the reported impact of those events ranging from .24 to .49. Thus the
PSS demonstrated some relative independence from objective life events, which does not
account for the cognitive component of stress, but was related to a similar construct, the
impact of life events. The authors also compared number and impact of events and PSS
scores in their correlation with depressive symptoms. The PSS was more highly related to
depressive symptoms with correlations from .65 to .76 in the college samples compared to
correlations of .29 and .33 between depressive symptoms and impact of life events and
correlations of .18 and .14 between number of life events and depressive symptoms. In
terms of physical symptoms, the PSS had correlations ranging from .52 to .70 across the
three samples. Impact and number of life events ranged from .23 to .51 in their
correlations with physical symptoms. These patterns of correlations support the predictive
and concurrent validity of the PSS as an indicator of stress and also confirm the theoretical
notion that perception of stress is more important than objective stress adding to the
construct validity of perceived stress. The PSS was also related to maintenance of reduced
smoking and social anxiety, where higher stress scores were related to more anxiety and
poorer maintenance to smoking reduction.

Psychometric properties of the PSS were examined further in a probability sample
in United States adults (mean age = 42.8) by Cohen and Williamson (1988). This study
included a factor analysis of the PSS that suggested that a 10-item version of the PSS was
as good as the original 14-item version. Further, the 4-item version was determined to be

useful as well. In fact, the 4-item version was less ambiguous in terms of the results of the
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factor analysis. Specifically, the factor analysis of 14 item version indicated a two-factor
solution based on the positive and negative wording of items, as did the analysis of the 10
items version. The analysis of the four-item version contained one factor.

Similar to Cohen et al. (1983), Cohen and Williamson (1988) also gathered
construct validity evidence by examining relationships between PSS scores and other
indicators of stress as well as relationships between other meaningful constructs.
Compared to Cohen et al., perceived stress was related to number of life events and the
impact of those events in a similar magnitude. That is, the correlation between number of
events and the PSS was .30 and the correlation between negative impact of events and
PSS was -.27. The overall impact of events, however, was only correlated with the PSS at
-.10.

Cohen and Williamson (1988) also reported correlations between perceived stress
and self-rated health and health care use. As expected those reporting more stress also
reported poorer self-rated health, more serious and nonserious illness symptoms, more flu
symptoms, and more health care use. Finally, life dissatisfaction was related to more
stress, and those reporting more stress reported considering seeking help for emotional or
personal reasons.

This scale has been used with this CR program previously with an internal
consistency of .75 (Fraser, Rodgers, Daub, et al., 2005). Scores on the PSS in this sample
were related in theoretically meaningful ways. Specifically, higher stress was related to
less social support and poorer self-efficacy.

Anxiety was assessed with the anxiety subscale of the Hospital Anxiety and

Depression Scale (HADS-A; Zigmond & Snaith, 1983). The anxiety subscale examines
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how anxious the patient has been feeling over the previous week. Sample items include “I
can sit at ease and feel relaxed” and “I feel tense or “wound up’”. Participants responded
on a 4-point Likert type scale ranging from 0 to 3. The validity of the HADS has been
demonstrated previously in patients with noncardiac chest pain (Kuijpers et al., 2003) and
in a recent literature review (Bjelland, Dahl, Haug, & Neckelmann, 2002). Bjelland et al.
found 71 studies reporting some aspect of validity for the HADS. Nineteen studies of
factor structure were found and 11 confirmed a 2-factor structure (anxiety and depression).
Across fifteen studies internal consistencies ranged from .68 to .93 for the anxiety
subscale and .67 to .90 for the depression subscale (HADS-D). Discriminant validity was
examined by looking at the correlations between the two scales. Across 21 studies
correlations between depression and anxiety subscales ranged from .40 to .74. Several
studies reported relationships between other representative measures of depression and
anxiety. Six studies reported correlations between the Beck depression inventory (BDI)
and the HADS-D, which ranged from .62 to 73. Correlations between the HADS-A and
Speilberger’s Stait-Trait Anxiety measure varied from .64 to .81 across six studies.
Correlations between the symptom checklist-90 anxiety subscale and the HADS-A ranged
from .49 to .73 across two studies, whereas the symptom checklist-90 depression subscale
was correlated at .69 with the HADS-D in the two studies. Across four studies, the
Montgomery-Ashberg depression rating scale was correlated with the HADS-A from .37
to .44 and with the HADS-D from .62 to .80 demonstrating some concurrent and
discriminant validity. Similar correlations were found between the HADS-A and the
clinical anxiety scale (.69 to .75) across three studies but low correlations were found

between the HADS-A and the Hamilton anxiety scale (subscale score correlations from
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.34 to .44) in one study. The studies reviewed by Bjelland et al. included samples of the
general population, clinical samples (e.g., post-stroke, breast cancer, general medical, out-
patient), and psychiatric samples, of various ages. Samples were from a variety of
countries including Dutch, Swedish, Spanish, and Canadian, for example. The authors
concluded that the HADS had generally similar properties regardless of the sampled
population.

Kuijpers et al. (2003) examined selected validity of the HADS for diagnosing
depression and anxiety in patients with chest pain. The results of the study showed that
patients with a score greater or equal to 8 on either HADS subscale were likely to be
diagnosed as depressed or as having panic disorder (73.3% vs. 3.9%) as determined by the
Mini International Neuropsychiatry Interview (Sheehan et al., 1998). The internal
consistency reliability in this sample was alpha = .84.

Procedures

Participants were sent a questionnaire package along with other orientation
material as a part of their usual participation in CR. Participants were asked to complete
the attached survey and to return it to the orientation session, which all new CR patients
attend. Thus, patient characteristics and psychosocial variables were assessed prior to the
exercise tolerance test.

The patient’s exercise stress test occurred within one to two weeks of the
orientation session. Patients were asked to refrain from consuming caffeinated beverages,
tobacco products, and exercising 3 hours prior to the exercise test. Patients were asked not
to consume alcohol for 12 hours prior to the exercise test. Upon arrival to the program,

patients were brought to a separate room and rested quietly in the sitting position with the
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blood pressure cuff on the non-dominant arm at heart level. Participants were left alone in
the room for 5 minutes after which resting systolic and diastolic BP were measured 3
times one minute apart (cf. American College of Sports Medicine, 2000) to obtain resting
values, with resting heart rate measured in between blood pressure measures. Systolic and
diastolic BP (standing on the treadmill) were assessed immediately prior to beginning the
participant’s exercise stress test after one and three minutes of standing to ensure the
participant did not suffer from orthostatic hypotension (an abnormal drop in SBP =20
mmHg from rest to standing most common among the elderly; Bradley, & Davis, 2003;
Luukinen, Koshi, Laippala, & Airaksinen, 2004), a contraindication to participating in
cardiac rehabilitation (American College of Sports Medicine, p. 167). It is normal for BP
to drop when posture changes from a supine to a standing position, however BP values
typically return within two heartbeats (Luukinen et al.; Silverthorn, 1998). These changes
are usually the same for hypertensive individuals as well (Pickering & Blank, 1989)
although not necessarily for older hypertensives (e.g., Cleophas, Grobowski, Niemeyer,
Mikel, van der Wall, 2002). However, hypotension associated with postural change
among older hypertensives can be reversed with the use of beta-blockers (Cleophas et al.).
This anticipation of the exercise test while standing was considered to be both a novel and
naturalistic stressor (cf. Everson, Kaplan, Goldberg, & Salonen, 1996; Steptoe & Marmot,
2002; Thomas et al., 1992) thought to provoke variable CVR responses (Kamarck &
Lovallo, 2003). Further, it was thought that exposure to an exercise stress test would be
perceived as evaluative (cf. Hilmert, Kulik, Christenfeld, 2002), particularly stressful (i.e.,
physical exertion after a recent cardiac event or surgery), challenging, and perhaps

threatening among CR patients. Threat and challenge have been identified as other
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important characteristics of a psychosocial stressor (Herd, 1991). Further, the anticipation
component has recently been identified as a key psychological stressor (Feldman, Cohen,
Hamrick, & Lepore, 2004).

The difference between the mean resting BP’s and HR and pre-
exercise/anticipation (cf. Everson et al., 2001; Kamarck et al., 2000; Turner, 1994) BPs
and HR were considered the CVR. Difference scores are thought to be reliable indicators
of CVR (Kamarck & Lovallo, 2003; Llabre, Spitzer, Saab, Ironson, & Schneiderman,
1991) and are commonly used as indicators of cardiovascular response in the
pharmacology, medical, and psychological literature cited above. The exercise stress test
was conducted as a normal part of the CR program prior to beginning rehabilitative
exercise. The attending physician and/or exercise technician recorded supine heart rate
and BPs as well as the pre-exercise BP and heart rates immediately prior to the exercise
test while the patient was standing on the treadmill.

Analyses

Resting HR and BP values were compared to HR and BP values immediately prior
to the exercise tolerance test. Repeated measures MANOVA (time by gender) was used to
determine if there were differences between resting and pre-exercise HR and BP values.
Gender differences were also explored with the repeated measures MANOVA. Partial eta-
square (nzpartial) values are reported as effect sizes, which represent the proportion of
variance in a dependent variable (i.e., HR, BP) explained by a factor (i.e., time or gender)
(Cohen, Cohen, West, & Aiken, 2003; Pierce, Block, & Aguinis, 2004).

Difference scores (Ragossa, 1995) were used to calculate the magnitude of CVR

among the CR patients (cf. Everson et al., 1996; Gump, Matthews, & Raikkonen, 1999;
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Kamarck et al., 2000; Turner, 1994). In other words, average resting values were
compared to peak values during the stressful period (cf. Kamarck, Jennings, Pogue-Geile,
& Manuck, 1994). Thus, CVR scores for each variable were calculated as: reactivity score
= peak cardiovascular parameter — mean cardiovascular parameter. For example,
SBP-reactivity = SBPpeax - SBPmean.

Given the relatively small sample, the relationship between CVR scores and
psychosocial variables were examined by correlations. Further, to improve power, a
relaxed p-value (p <.10) was employed (Cohen, 1990; Stevens, 2002) and reported in
examining the correlations. One-sided t-tests for correlations were conducted based on the
hypothesized direction of relationships. More importantly, however, effect sizes (i.e.,
correlations) were interpreted based on their sizes and not on p-values per se. This is in
line with Cohen (1990) who argued that measures of effect size are “the primary product
of research inquiry” (p. 1310) and not p-values.

Results
Data screening

Data were screened for missing and unusual values by examining the descriptive
statistics including means, ranges, and frequencies of responses to each survey item
(Tabachnik & Fidell, 2001). Unusual values were those with ranges that were outside of
possible response options. Missing and unusual values were checked with the original data
and replaced with the appropriate value or confirmed as missing.

Missing data was a problem for the physiological data in this study. The total
sample size was 98 people and HR and BP data was only available for 62 people. Thus, in

reporting results with HR and BP, data are only reported for these people and no attempts
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were made to estimate or replace missing data. The main reasons for missing data on HR
and BP are that the participant did a stress test elsewhere prior to coming to the
rehabilitation program. In terms of survey data, there was some missing data for different
items. In the cases where there was data missing for only a few survey items, missing data
on each item was replaced with the mean of the participant’s responses for other items on
the particular subscale (cf. Tabachnik & Fidell, 1996, p. 64). For example, with the ISEL
if item 4 was missing, it was replaced by the mean of items 2, 6, and 11 (after the
appropriate reverse scoring). Some participants did not answer any questions for a
particular survey scale or subscale. This data was left as unreported. Full data for the
various surveys was calculated for 87-90 people for the multiple item surveys and 83
people answered the question about self-rated health status. Since this data was used in
correlation analyses only, data were deleted pairwise. In other words, the correlations
between self-rated health and any other survey variable has a maximum sample size of 83,
whereas the correlation between anxiety and depression is based on a sample of 89.
Similarly, the correlations between HR, BP and survey variables are limited to the number
of participants who provided data on HR and/or BP.

Data were also checked for outliers, since outliers can have a profound affect on
results and outliers can help identify potential errors in data entry (Osborne & Overlay,
2004). Typical procedures including examining histograms, z-scores, box-plots, and
scatterplots were used to identify potential outliers. The survey variables were all within
possible ranges. The biggest concern in terms of outliers was for HR change, where the
highest value from rest to pre-exercise was 40bpm. The next highest value was 20bpm.

The value of 40 was associated with a z-score of 4.95, the next closest z-score in
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magnitude was -2.25. Thus, this value was double checked. Notes taken during data
collection indicated potential problems with obtaining an accurate radial pulse at rest and
this value was considered to be potentially unreliable. Therefore resting HR data for this
person was not included in the following analyses. Elimination of this value resulted in
little change in average resting HR in the sample. The correlations between change in HR
from rest to pre-exercise and other variables changed markedly for the relationship
between self-efficacy and self-rated health and HR-change among men with elimination of
the outlier. Examination of the histogram and box-plot showed that the highest value of
peak pre-exercise DBP was curiously high. The value of 118 was double checked and
found to be inaccurate. This data entry error was therefore corrected.
Analysis assumptions

Several general analysis assumptions were checked and specific assumptions for a
repeated measures analysis and correlations are separately reported below. Cohen et al.
(2003) suggest that no assumptions are necessary to calculate or interpret correlation (or
regression) coefficients (p.41). However, useful inferences about the population can be
drawn when assumptions are met. Further, Cohen et al. note that moderate violations of
these assumptions have little impact on error of inferences since these statistics are fairly
robust (see also Kleinbaum, Kupper, Muller, 1988). Nevertheless, various assumptions
were tested for severe violations.

Normality of the variables is a general requirement for correlational type analyses
(repeated measure being included), and so the normality of the variables was examined.
Typical techniques such as examining distributions, box-plots, skewness, kurtosis, and

normal probability plots (P-P plots) were used after the examination of outliers as
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mentioned above. Histograms showed that anxiety, stress, and social support subtypes
were skewed. The skew was in the direction indicating that people tended to report being
low in stress and anxiety and high in support. Skewness values were checked and the
highest values for skew were resting SBP (1.39) and belonging support (-1.13). These
variables also had the most kurtosis with values of 3.72 for resting SBP and 1.10 for
belonging support. The normal probability plots were examined based on
recommendations by Kleinbaum et al (1988) and Tabachnik and Fidell (2001) who
suggest that P-P plots are probably more useful than histograms. These plots revealed no
serious violations or departures from normality. Thus, normality was thought to be
possibly violated to a small extent in these variables. Follow-up regression diagnostics,
reported below, were employed to further examine the extent of this violation.

Repeated measures MANOVA

Specific assumptions for repeated measures analysis include independence of
observations, multivariate normality, and equality of group variances. Observations in this
study were based on separate participants. Thus, the research design accounted for
independence of observations. Further, data were collected from a fairly homogeneous
group so that likelihood of clustering was minimized (cf. Cohen et al., 2003). Multivariate
normality was assessed by examining each variable for univariate normality. Stevens
(2002) argues that this is usually sufficient, and he further argues that much nonnormality
comes from outliers. Thus, outliers were also checked. However, Stevens argues that
repeated measures ANOVA and MANOVA are fairly robust with respect to violations of
the assumption of multivariate normality. Nevertheless, both normality and outlier checks

are reported above. Finally, Box’s test was used to examine equality of group variances.
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Specifically, equality of variances between men and women were tested by using gender
as a grouping variable in a discriminant function analysis with all study variables and
independent variables. Results showed that the covariance matrices did not differ
remarkably between men and women.

Correlational analyses

The assumptions for correlation analyses are similar to regression analyses (cf.
Cohen et al., 2003), and violations of these assumptions generally only cause problems
when they are severe. Assumptions about normality of variables were tested above.
Assumptions surrounding perfection of reliability of measurement are reported in the
measures section below. Linearity and homoscedasticity were checked by examining
scatterplots among the variables. Further, regression analysis was used with the change
measures as dependent variables to see how the residuals were distributed for the
independent variables.

Scatterplots suggested that there were no apparent nonlinear relationships and that
homoscedasticity was not severely violated. Follow-up residual analysis showed that the
residuals (of the dependent variables HR, SBP, DBP, and MAP-change) were all
approximately normally distributed. Further, the residual plots showed that data was
spread around a mean of zero with no discernible pattern. That is, there was no indication
of a possible nonlinear or curvilinear relationship. To be sure, the patterns were not
perfect, but there were clearly no serious violations and no patterns to suggest nonlinear
relationships. Any violations were therefore thought to be minor (keeping in mind the

comment by Kleinbaum et al. that this process is necessarily qualitative). Also, data
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seemed to be fairly homoscedastic with respect to a full range of residuals being
represented throughout the range of independent variables.
Sample characteristics

Patient characteristics are reported in Table 3-1. Typical of this program, most
patients were married (74.7%) and most smoked prior to their heart event (74.7%). Almost
half of patients were attending CR for a heart attack (47.5%), more than half had
angioplasty (56.6%) as part of their treatment, and 36.7% had bypass surgery. The most
common comorbidities were hypercholesterolemia (61.6%), hypertension (58.6%) and
arthritis/joint problems (37.4%), typical of other samples from this program. Women had
higher rates of arthritis/joint problems (}*(1) = 7.86, p < .01) and stomach problems (}*(1)
=6.11, p <.05) than men. Table 3-2 shows descriptive statistics for women and men on
the psychosocial study variables. Women and men did not significantly differ in any of the
psychosocial variables except for anxiety. Women reported significantly more anxiety
than men, F(1, 97) =6.11, p =.015.
Cardiovascular responses

Heart rate and blood pressure responses at baseline and pre-exercise are shown in
Figure 3-1. Mean arterial pressure (MAP) was calculated as MAP = DBP + 1/3(SBP —
DBP). Results of a repeated measures MANOV A (time by gender) showed that HR, SBP,
DBP, and MAP all increased significantly from resting to peak pre-exercise. There were
significant main effects for time (nzpam-a] =.72) and gender (T’zparﬁa] =.23) but there were no
significant interactions. Significant large effect sizes (Cohen, 1992) for the cardiovascular
changes over time were: nzpam'al =.57 for HR, n2 partial = .05 for SBP, nzpm;al =23 for DBP,

and nzparﬁal = .54 for MAP. Only SBP and MAP were significantly different between men
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and women with effect sizes of nzpama] = .17 and nzpmial = .12, respectively. Table 3-3

reports specific cardiovascular variable measurements at rest and pre-exercise for both

men and women.
Correlates of cardiovascular reactivity

Table 3-4 reports the correlations among the psychosocial variables and the CVR
variables for men and women. Reactivity scores were calculated as the change from
resting to anticipation for HR, SBP, DBP, and MAP. These reactivity scores were
correlated with the psychosocial variables. Given the small sample, correlations
significant at the p < .10 level were identified in addition to the usual p <.05 and p < .01
levels. Additionally, relevant effect sizes were reported despite potentially being non-
significant (Cohen, 1990). As seen in Table 3-4 there were several interesting correlations
among CVR variables and psychosocial variables, but there is a clear lack of power.

HR-reactivity

The largest correlations among CVR variables and the psychosocial variables for
women was between HR-reactivity and self-efficacy (r = -.61), anxiety (r = .47), and self-
rated health (» =-.51). Specifically, low self-efficacy and self-rated health and more
anxiety was associated with a larger change in heart rate from rest to anticipation. The
correlation between stress and HR-reactivity was nonsignificant but the effect size (r =
.29) supports the hypothesis that stress should be related to more reactivity. These
relationships were all in the hypothesized directions. The correlations between total social
support (r = -.34), appraisal (» = -.40) and belonging social support (» = -.39) and HR-
reactivity would be considered medium effect sizes (Cohen, 1992), significant at p <.10.

Thus, more social support is associated with less HR-reactivity. These correlations are in
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the hypothesized direction and support the hypothesis that social support should attenuate
CVR responses.

For men, the correlations between HR-reactivity and total social support (r = .25),
appraisal support (» = .34) and tangible support (r = .24) showed that more support was
assoclated with a bigger change from rest to anticipation. This result was in the opposite
direction of what was hypothesized. Self-efficacy was negatively related to HR-reactivity
(r =-.22) as hypothesized and self-rated health was positively related to HR-reactivity
opposite of the hypothesized direction (r = .31).

SBP-reactivity

In terms of SBP-reactivity among women, the relationships between anxiety and
SBP-reactivity and self-rated health and SBP-reactivity were r = .40 and r = .42
respectively, at p <.10. That is, more anxiety was related to higher SBP-reactivity, as
hypothesized, and better self-rated health was related to higher SBP-reactivity, opposite of
the hypothesis. The other notable correlation was between SBP-reactivity and self-efficacy
which was r = -.24. Higher self-efficacy related to lower SBP-reactivity supported the
hypothesized relationship. In terms of social support, the associations with SBP-reactivity
were generally small ranging from » = .16 to » = .23. These were in the opposite direction
of the hypotheses.

In men, belonging support (r = -.22) and self-efficacy (r = -.25) were related to
SBP-reactivity. More support and higher self-efficacy were related to lower SBP-
reactivity. These relationships were in the hypothesized directions. Other psychosocial

variables were not significantly related to SBP-reactivity in men, and the effect sizes were

all small.
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DBP-reactivity

None of the psychosocial variables were significant and the effect sizes were
small. In both men and women, none of the psychosocial variables was significantly
related to DBP-reactivity and all of the effect sizes were less than » = .20 in magnitude.

MAP-reactivity

Among women, mean arterial pressure had a medium effect size with anxiety (» =
.28) and self-rated health (» = .31). Higher anxiety associated with larger reactivity
supported the hypothesis, but higher self-rated health with higher reactivity was opposite
of what was hypothesized. No other psychosocial variables were related to MAP-
reactivity for women. In men, all of the effect sizes between MAP-reactivity and the
psychosocial variables were non-significant and small (all 7’s <.15 in magnitude).
Psychological correlates

Although this study lacked the power to more formally examine the paths from
social support to CVR (i.e., through structural equation modeling or hierarchical
regression analysis), the correlations in Table 3-4 provide some evidence for the
hypotheses above.

For both men and women, social support was related to anxiety and stress in the
hypothesized direction. That is, more social support was associated with less stress and
less anxiety. For women, this relationship was fairly stable for stress and social support.
That is, stress was correlated with the various aspects of social support from »=-.48 tor =
-.50. For men, belonging support had the highest relationship to stress (» = -.72), and
tangible support had the lowest (» = -.54). Similarly, anxiety was related to social support

facets in women from r = -.31 to » = -39. For men the correlations between anxiety and

153

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



support ranged from r = -.36 for tangible support to » = -.57 for belonging support. These
results support the hypothesis that support should lead to less stress and anxiety.

In terms of self-efficacy, for both men and women more anxiety and stress was
related to less self-efficacy. This is consistent with what was hypothesized. Further, more
social support was related to more self-efficacy. However, this relationship was weaker
than the relationship observed between stress and self-efficacy, and between stress and
support. Thus, the variables thought to be more distal from each other were less related
than variables thought to be more proximal (cf. Wilson, Rodgers, Fraser, & Murray,
2004). This pattern of relationships arguably supports the hypothesis that more social
support should lead to less stress and this should then lead to higher self-efficacy (cf.
Fraser, Rodgers, Daub, et al., 2005). Similarly, the pattern of correlations suggests that
social support is less related to anxiety than stress. Thus, the hypothesis that social support
might influence anxiety by first impacting on stress has some support.

Discussion

The main purpose of this study was to examine the potential for social support to
attenuate the cardiovascular response to the anticipation of an exercise tolerance test in
cardiac rehabilitation patients. Another purpose was to examine the role of self-rated
health, stress, anxiety, and self-efficacy on CVR. This study therefore examined
downstream relationships at the micro and pathways level of the Berkman and Glass
(2000) model.

The anticipation period appeared to elicit significant cardiovascular responses. It
was not clear if DBP and HR changes would be significant based on the review of the

medication literature previously. It was expected that changes in SBP responses among
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patients would be significant, however, despite the varied medications. Effect sizes were
large for all CVR variables, and all cardiovascular changes from rest to anticipation were
significant. Women had higher resting and anticipation SBP and MAP than men, but there
were no interaction effects. Thus, men and women responded to the stressor in essentially
the same manner.

Overall these results suggest that the micro level factor social support might be
related to the physiological pathway CVR in heart patients attending CR. Importantly, if
these results are replicated in larger samples, there appears to be differences in the kinds
of social support and psychological factors that affect different CVR parameters among
men and women. Thus, CVR responses might have different psychosocial determinants
for men and women. Further, different aspects of CVR might be more related to
psychosocial determinants than other aspects.

Psychosocial correlates of CVR

In terms of social support effects on CVR, the largest effects among women were
seen for social support attenuating HR-change. Specifically, more appraisal support and
belonging support was related to smaller HR-change from resting to anticipation. This
result seems to confirm previous findings in the social support literature suggesting that
appraisal (or emotional) support is generally adaptive. Further, belonging support is
thought to be particularly important for women. Taylor et al. (2000) argue that in times of
stress women benefit from befriending. These results show that more support was related
to less HR-reactivity. Interestingly, HR-reactivity was also related to anxiety. Women who
reported more anxiety showed larger changes in HR from rest to anticipation. Further,

those women with more support also reported less anxiety. Self-efficacy and self-rated
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health were negatively related to HR-reactivity. That is, women who were more confident
in their ability to overcome barriers to exercise and women who reported better health, had
lower changes in HR from rest to anticipation. Both self-rated health and self-efficacy
were negatively related to anxiety and positively related to social support. These results
partly replicate those of Fraser, Rodgers, Daub, et al. (2005). That is, the correlations
suggest that social support might attenuate anxiety and might increase self-efficacy. If
these results can be replicated, they extend Fraser, Rodgers, Daub, et al. by showing that
these psychological processes then impact upon HR-reactivity. Unfortunately the small
sample here does not allow for mediational analysis to test this explanation.

For men, HR-reactivity was also related to appraisal support, but the relationship
with belonging support was small and non-significant. In men, higher HR-reactivity was
also related to more tangible support. The relationships between reactivity and appraisal
and tangible support were contrary to expectations. It is not clear why HR-reactivity was
positively associated with support in men. It is possible that the support men received, or
at least the support that was salient after the heart event, was more controlling than
helpful. In terms of appraisal support and tangible support, it might be that these men had
noticed these kinds of support being offered to them. Dakof and Taylor (1990) found that
among cancer patients emotional/appraisal support could at times be perceived as helpful
or misguided. Whether having more support subjects one to more good and bad forms of
support, or if this support was interpreted as misguided is not known for this study. Future
research might benefit from clarifying the patient’s interpretation of support. Another
explanation is that support was more salient for men who were worse off, and therefore

needed support. For example, patients are likely to receive support from multiple sources
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such as the physician, nurse, and family. These multiple sources may provide more
support to patients who are sicker, and the source of this support (friend, physician,
spouse) may influence whether the support is interpreted as misguided or helpful (cf.
Dakof & Taylor, 1990).

Self-efficacy and self-rated health were significantly related to HR-reactivity in
men and women. For women, self-efficacy and self-rated health were the largest
psychosocial predictors of HR-reactivity. In men, the relationships were smaller, and in
the opposite direction. That is, more self-efficacy and better self-rated health was
associated with less HR-reactivity in women and more in men. These relationships need to
be explored in future research. If these results can be replicated it might highlight an
important difference in the way men and women respond to stressors (cf. Taylor et al.,
2000). However, it might also reflect a different interpretation of the stressor. This study
did not address how the situation was perceived, so future research might try to determine
if men and women differ in terms of their appraisal of the situation as threatening,
evaluative and challenging (Herd, 1991). Herd argues that these characteristics of a
situation can maximize a stress response. In this study, it is not clear if the situation
provoked a stress response because the exercise test was perceived as potentially
challenging, threatening or evaluative. If this information were available it might explain
some of the gender differences observed here.

In terms of SBP-reactivity, the effect sizes for social support among women were
in the small to medium range (Cohen, 1992). However, anxiety and self-rated health were
positively related to SBP-reactivity. That is, more anxiety and higher self-rated health was

related to higher change in SBP. Whereas higher SBP-reactivity with more anxiety is
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consistent with the hypothesized relationship, the positive association with self-rated
health is opposite of what was expected. It is not clear why better self-rated health was
related to greater SBP-reactivity. However, it might lie in how the situation is perceived.
Clearly, the situation resulted in significant increases in SBP, more than in any other
aspect of CVR. Yet, it is not clear why the anticipation elicited this effect. It was
presumed that situation was challenging and threatening (Herd, 1991). However, perhaps
women with better health were concerned that the test might prove them wrong. In other
words, it may be that the situation is perceived as a threat since it might undermine the
views of the women that they are relatively healthy. This explanation requires further
investigation since HR did change rather dramatically in the hypothesized direction in
women with lower self-rated health.

For men, SBP-reactivity was related to self-efficacy and social support in a manner
consistent with the hypotheses. More self-efficacy and more belonging support was
related to less SBP-reactivity. This is consistent with the idea that social support should
attenuate SBP responses. Further, this supports the role of self-efficacy in attenuating the
appraisal of a stressful situation. The results here also show that social support is related to
more self-efficacy. Thus, future research with larger samples should test the pathway from
support to self-efficacy and SBP-reactivity further. Finally, interpreted in light of Fraser,
Rodgers, Murray, et al. (2005) and Blanchard et al. (2002a) these results offer support for
the idea that social support can impact on self-efficacy and show how this might affect
physical processes in heart patients.

For women and men, DBP-reactivity was not significantly related to any

psychosocial variables and the effect sizes were generally small. The results of MAP
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mirror those of DBP-reactivity. One exception was that higher self-rated health was
related to more MAP-reactivity in women. However, this probably reflected the rather
large effect seen between SBP-change and self-rated health.

Relationships among psychosocial variables

In terms of the relationships among the psychosocial variables, results generally
support the hypothesized relationships. Social support subtypes were related to less stress
and less anxiety and more self-efficacy. A closer look at the pattern of relationships
showed that, generally, social support was more highly related to stress than to anxiety
and self-efficacy. This pattern is what one would expect if social support influenced self-
efficacy and anxiety through stress (cf. Wilson et al., 2004). If these results are replicated
in larger samples they offer support for Fraser, Rodgers, Daub, et al. (2005) and extend
those findings to a physiological indicator, CVR. Further, evidence of weaker
relationships between upstream factors and factors further downstream offers support for
Berkman and Glass (2000) framework at this level. Specifically, this supports the
suggestion that social support influences downstream pathways among psychological and
physiological processes.

Another interesting finding with respect to the relationships among social
psychological variables is the difference in the sizes of correlations between men and
women. For men, social support types had a very similar relationship to self-efficacy
ranging from .27 to .30. For women, correlations ranged from .30 to .44, where belonging
support had the highest correlation with self-efficacy. However, in terms of stress, the
correlations with social support types ranged from -.48 to -.50 in women, and from -.54 to

-.72 for men, where the highest correlation with stress was belonging support. Thus,
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belonging support might be important for men and women for different reasons. That is,
sense of belonging seems to influence self-efficacy in women more than in men.
Belonging support seems to influence feelings of stress more in men than in women.
Limitations

This study had a number of limitations which impact on the generalizability of the
findings and the confidence in the results. First, this sample was small and gender
differences were difficult to assess accurately. That is, the severely limited power meant
that many medium to large effect sizes for women were not statistically significant.
Nevertheless, the effects sizes here can offer insight for future research to help target
appropriate sample sizes.

Second, of the 97 participants recruited into this study, only 17 women and 45 men
completed the physiological assessments. Thus, it is not clear how this subset of
individuals represents the patients in this CR program, or cardiac rehabilitation patients
more generally. For example, some of the patients recruited into this sample did not
provide physiological data because they performed their stress tests at some other location.
Thus, people from outside of Edmonton, or people with a different course of disease may
not be represented here. Related, this sample was composed of patients who were referred
and at least showed up for some aspect of the CR program. It is not clear how heart
patients in general would compare to this sample. For example, there are known
differences between those who do and do not show up, or who are not referred, to CR. In
fact, most people eligible for CR do not attend or are not referred to CR. Thus, perhaps

less than 70% of eligible heart patients would not be represented (cf. King et al., 2001).
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Future research should try to sample heart patients who do not attend CR to see how they
would compare to patients who attend CR.

Another limitation concerns the lack of control in a field study like this one.
Whereas some research (Myers & Valdivieso, 2003) shows that a resting blood pressure
measure taken by a research assistant is closer to an ideal measure of resting blood
pressure (i.e., ambulatory resting blood pressure) than a physician or specialist (i.e., white
coat effect), the readings here are likely not an optimal representation of resting BP.
Future research could use an automated device so that BP readings could be taken with no
one present with the patient. In terms of resting measures, a radial pulse measure was used
instead of a direct measure of heart rate. Although pulse measures are generally very close
to heart rate (e.g., Sharpley & Gordon, 1999), an error of a few beats per minute in resting
heart rate could impact on the size of the cardiovascular reactivity observed.

Other influences on resting cardiovascular measures include time of day effects
and medication effects. These two factors might interact in this study since participants
were tested at any time of day from morning to afternoon. Blood pressure varies
throughout the day normally (Pickering, 1990), but with these patients medication effects
could change as time passes between doses. Thus, there may be blood pressure differences
if a patient was tested early vs. late in the morning due to typical changes in BP as well
changes associated with the clearance of the medication.

A related limitation is the measurement of anticipatory cardiovascular measures.
The BP measures were taken in the exercise testing lab by the attending physician or the
exercise technologist. There is likely some variability in BP measurement technique

among the physicians and the exercise technologist. Further, it may be that the physicians
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elicited cardiovascular responses in the patients different from that of the exercise
technologist.

Equipment differences between resting and pre-exercise blood pressures could
potentially add a source of error. In this study, the mercury sphygmomanometer was used
for resting BP measures, but an aneroid device was used to measure pre-exercise BP.
Whereas the mercury device is thought to be the ‘gold standard’ for indirect BP
measurement, the aneroid device has been criticized as being inaccurate. Canzanello,
Jensen, and Schwartz (2001) found that properly calibrated aneroid devices were within
0.5 mmHg of a digital pressure device calibrated with a mercury sphygmomanometer.
However, they also point out that most mercury devices are easier to maintain than
aneroid devices. Thus, it is conceivable that the calibration of the aneroid device was not
maintained to the same extent of the mercury device. Further, the actual use of the aneroid
device is different from the use of the mercury device. That is, the aneroid device is based
on a spring system and numbers are read like reading a hand on a clock, whereas the
mercury device is influenced by gravity and involves reading numbers next to a vertical
column of mercury. Fortunately, the aneroid manometer was the device consistently used
by the physicians and exercise technologist in the exercise testing lab. Nevertheless, future
research should use a more consistent measure of BP measurement, such as an automated
device for both resting and pre-exercise blood pressures.

Finally, a better estimate of peak cardiovascular responses could be obtained if
more frequent blood pressure measures were taken. It is probably the case that the peak
BP values recorded here were underestimates of the true peak value. Since two readings

were taken two minutes apart, it seems likely that at some point outside of these two
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measurements, HR and BP values would be higher. This could be examined with an
automated device measuring second by second BP measures. The different testers could
also have an inexplicable influence on cardiovascular reactions to the testing situation.
Specifically, all of the physicians were men, whereas the exercise technologist was

female. The gender of the tester may have had an influence on how the men and/or women
may have reacted in this situation.

These results generally suggest that HR-reactivity is related to certain psychosocial
variables with key differences between men and women. For men, appraisal and tangible
support was related to more HR-reactivity, and for women more anxiety and low self-
efficacy and self-rated health were related to larger HR-reactivity. For women it appears
that appraisal support might attenuate HR responses but for men HR responses might be
exaggerated. Systolic BP responses differ in their influences between men and women as
well. For women, social support seems less important than self-efficacy and self-rated
health, whereas for men belonging and self-efficacy are important. However, these
relationships might indicate a pathway from social support to self-efficacy to HR and
SBP-reactivity. If future research can confirm these findings it would add support to the
idea that social support, upstream of psychological and physiological pathways, has an
influence on the specific psychophysiological processes between self-efficacy and
reactivity in CR patients. Generally, however, these results are consistent with the

relationships outlined by Berkman and Glass (2000) in this group of CR patients.
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Table 3-1

Demographic characteristics of women and men

Women (n = 27) Men (n=71)

Demographic variable n % n %
Education

Less than high-school 3 11.1 11 15.5

High-school 11 40.7 20 28.2

Some post secondary 11 40.7 35 49.3

Missing 2 7.4 5 7.0
Married

Yes 18 66.7 56 78.9
Smoker before event

Yes 20 74.1 56 78.9
Admitting diagnosis to CR

Myocardial infarction 17 63.0 31 43.7

Bypass surgery 3 11.1 32 45.1

Angioplasty 14 51.9 45 63.4
Co morbidities

Arthritis/joint 16 593 22 31.0

Asthma/bronchitis 4 14.8 6 8.5

High Blood pressure 15 55.6 46 64.8

Diabetes 5 18.5 16 22.5

High Cholesterol 16 59.3 48 67.6

Stomach 11 40.7 13 18.3

Note: Admitting diagnosis and comorbidities are not cumulative.
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Table 3-2

Means and standard deviations of psychosocial variables for women and men

Women (n = 27) Men (n=71)

Psychosocial variable M SD M SD
Age 59.89 11.81 60.07 995
Anxiety 8.12 3.64 5.95 3.74
Stress 2.27 79 2.16 .86
ISEL-Total 3.27 .62 3.33 61
ISEL-Appraisal 3.26 .66 3.26 .66
ISEL-Tangible 3.36 .66 3.39 .67
ISEL-Belonging 3.19 73 3.32 72
Self-efficacy 5.83 1.97 6.36 2.11
Self-rated health 2.95 1.02 3.20 .89

Note: ISEL: Interpersonal Support Evaluation List.
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Figure Caption

Figure 3-1.

Cardiovascular changes from baseline to anticipation (pre-exercise). All changes from
resting to pre-exercise are significant (p <.001).

Note: HR: heart rate in beats per minute; SBP: systolic blood pressure in mmHg; DBP:

diastolic blood pressure in mmHg; MAP: mean arterial pressure in mmHg.
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Table 3-3

Means, standard deviations and ranges of mean resting and peak pre-exercise HR, BP,

and MAP for men and women

Women (n=17) Men (n = 45)

Variable M SD range M SD range

HR-rest 67.7 10.4 52.0-92.0 62.5 11.1 44.0-94.7
HR-preex 73.9 11.7 57.0-99.0 69.6 13.4 47.0-106.0
SBP-rest** 124.7 16.8 109.0-180.0 110.7 14.3 93.0-160.0
SBP-preex** 146.1 16.1 112.0-182.0 129.4 225 94.0-178.0
DBP-rest 74.3 12.6 50.7-93.0 70.2 10.3 51.3-96.0
DBP-preex 78.5 16.1 58.0-104 75.9 12.7 50.0-108.0
MAP-rest* 91.1 10.9 72.3-113.3 83.9 10.3 66.0-113.8
MAP-preex* 102.5 12.2 84.7-123.3 93.7 13.5 66.0-120.7

Note: HR-rest = resting heart rate; HR-preex = pre-exercise heart rate; SBP-rest =
resting systolic blood pressure; SBP-preex = pre-exercise systolic blood pressure; DBP-
rest = resting diastolic blood pressure; DBP-preex = pre-exercise diastolic blood
pressure; MAP-rest = resting mean arterial pressure; MAP-preex = pre-exercise mean

arterial pressure.

*p <.05, **p < .01 for differences between gender
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Table 3-4

Correlations among psychosocial predictors and cardiovascular changes from resting to anticipation for men and women

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Age - .03 -.01 .08 .01 .09 .07 -.03 -.04 -.10 .06 -12 -.05
2. Anxiety =17 - JAXEE _JQREE L QPREE _FeFER _STHEER _QoFrr L JRAex -12 .16 .00 .09
3. Stress -39%% 5%k« - S O5FFE L STHER L S4FER L J2RRE_QTHRER Bk -.19 .01 -.06 -.04
4. ISEL-total 31 S 39%EF 54X - O0¥*x Q7rrx gDEEE FPHxX 12 25% -.09 11 .03
5. ISEL-Appraisal 33% =39%% L 50%k*E BREAF - 6O¥EE JoxEE DRk .03 4% -.06 .18 .10
6. ISEL-Tangible .26 -31% L 4BEEE QOkERER gT7*kx - 68¥¥E - 3Ok .09 23* .03 18 .14
7. ISEL-Belonging 25 S36%F L 4R¥xx Q3FHE JoAER 7GRk - 30** 20 12 -.22% -.04 -.15
8. Self-efficacy 25 SSTHRER 4% A41%* 30* 37 A4x* - 30%* 22% -.25% 19 .01
9. Self-rated health 29% S S5¥EE L SQHEE 3Rk Skkk SPHEx g7kk gk - 31** -.05 -13 12
10. HR-change -.20 AT7** .29 -.34* -.40* -.18 -.39% -61%% 57X - 17 26%* 27**
11. SBP-change -.34% A0* 13 .20 17 .16 23 -24 42% .34* - 19 68 ¥
12. DBP-change -.05 .10 .02 .01 .02 -.06 -.07 -.04 .14 .03 N i - B5xx®
13. MAP-change -21 .28 .08 .10 .10 .04 .16 -.16 31 20 B SN D Rk

Note: ISEL: interpersonal support evaluation list; HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; MAP: mean arterial
pressure. Correlations above the diagonal are for men and correlations below the diagonal are for women.
*p< .10, **p < .05, ***p < .01



4. DISCUSSION

The goal of this series of studies was to examine the ways in which social support
impacted on the health of cardiac rehabilitation patients. This goal was undertaken by
considering social support within a broader framework of social influences on health, as
outlined by Berkman and Glass (2000). This broad framework provided some potential
links to explore so that determinants of social support and effects of social support could
be examined. Specifically, this framework places social support within the context of
upstream social factors, such as socioeconomic factors (macro level) and the structure of
one’s social network (mezzo level), and downstream factors, where social support resides
at the micro level, with psychological, behavioral, and physical pathways furthest
downstream, most proximal to health.

As background to the dissertation studies, sociodemographic determinants of
social support as well as their effects on a health indicator were examined. This study
allowed an initial examination of the cascade of social influences outlined in Berkman and
Glass (2000). The cascade from macro level (sociodemographic factors) to mezzo level
(social networks) to physiological pathways (exercise tolerance) was examined. Fraser,
Rodgers, Murray, and Daub (2005) found that the prognostic indicator exercise tolerance
was affected by both social networks and sociodemographic factors. Limitations
surrounding the scope of measurement of social networks and sociodemographic
characteristics led to the first study of this dissertation. Study 1 attempted to more

carefully measure relevant sociodemographic factors as well as social support and social

networks.
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Fraser, Rodgers, Daub, and Black (2005) examined social support at the micro
level and the effects social support had on psychological pathways. Results showed that
functional forms of social support influenced exercise specific social support. Further,
higher levels of social support generally led to lower perceptions of stress, which lead to
more confidence to overcome barriers to exercise among CR patients. Thus, this study
found that social support influenced a specific pathway from stress to self-efficacy. This
led to the second dissertation study which examined psychosocial consequences further.
Specifically, Study 2 examined the role of social support and anxiety in cardiovascular
reactivity.

Study 1 of the dissertation examined the cascade from macro level factors to
mezzo level factors to social support at the micro level. Results showed that select
sociodemographic factors were related to social network types (network size and
diversity). Further, social networks were related to different functional forms of support.
However, sociodemographic factors influenced functional forms of social support as well.
That is, social networks did not appear to mediate the relationship between
sociodemographic factors and social support functions in patients in cardiac rehabilitation.
Rather select sociodemographic factors appeared to have a direct influence on social
support. This study provides direction for future research into the effects of higher level
social factors on health in cardiac rehabilitation patients by providing support for some of
the potential pathways from sociodemographics, to social networks, and to social support
suggested by the Berkman and Glass (2000) framework. These pathways should be tested
in other populations to see where any differences might lie. Further, these pathways

should be linked to psychological, behavioral, and physiological pathways to health.
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Study 2 examined the influence of social support on psychological and
physiological pathway level influences on health. Specifically, this study investigated
changes in heart rate and blood pressure from rest to anticipation of a treadmill test and
the psychosocial correlates of this change. Heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and mean arterial pressure (MAP) all increased from
resting to anticipation despite the patients taking numerous medications. Women and men
only differed in terms of resting systolic blood pressure and resting MAP, as well as peak
SBP and MAP. That is, the size of change from resting to anticipation did not differ
between men and women. There was a lack of power to fully examine the pathways
suggested from Fraser, Rodgers, Daub, et al. (2005) and Berkman and Glass (2000).
Nevertheless, the size and direction of the correlations generally supported the hypotheses.
Additionally, this data provides some guidelines for sample size determination in the
future based on the size of the effects seen here.

Overall these dissertation studies benefited from examining the effect of social
factors on health within the Berkman and Glass (2000) framework. The pathways from
upstream to downstream factors were generally supported in this series of studies. Further,
this series of studies identified some variables that may be critical for future research with
cardiac rehabilitation patients. For example, income was a critical factor in terms of
determining social networks and social support availability (Study 1) as well as the
prognostic factor, exercise tolerance (Fraser, Rodgers, Murray, et al., 2005). In terms of
psychological pathways, more social support was related to less stress/anxiety and more

self-efficacy (Study 2, Fraser, Rodgers, Daub, et al., 2005). Further, the results of Study 2
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showed that social and psychological pathways were potentially related to cardiovascular
reactivity, a factor thought to be related to prognosis.

The results of these studies would be worth repeating in other clinical and
nonclinical samples. Study 1 clarified some potential relationships identified in Fraser,
Rodgers, Murray, et al. (2005) and suggested by Berkman and Glass (2000). Future
research should replicate and integrate these studies. That is, the effects of
sociodemographic factors on exercise tolerance seen in Fraser, Rodgers, Murray, et al.
(2005) should be examined using the insights gained from Study 1. In particular, the
examination of gender differences is a crucial component not available in Fraser, Rodgers,
Murray, et al. Study 1 suggests that gender may be important in determining how social
networks and social support are perceived. Whether or not this has any effect on exercise
tolerance, or on how social factors affect exercise tolerance, could be examined in the
future. Also, behavior was not included in this series of studies. It would be important to
examine to what extent behavior might mediate the relationships between upstream factors
and exercise tolerance. This is important since behavior is probably not the only pathway
through which social factors affect health (Uchino, Cacioppo, & Kiecolt-Glaser, 1996).

Future research could also examine the results of Study 1 in light of the results of
Study 2. That is, Study 2 examined social support influences on CVR. It would be
important to see if the sociodemographic factors affecting social support, as seen in Study
1, have any effect on CVR. Gump, Matthews, and Riikk&dnen (1999) found that lower
SES was associated with greater reactivity. Future research could examine if social
networks or social support might mediate the relationship between SES and CVR. Further,

CVR might explain the results of Fraser, Rodgers, Murray, et al. (2005). Thus, CVR to
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anticipation of exercise might influence cardiovascular responses during an exercise test.
Research examining cardiovascular responses to stressors has rarely examined how the
cardiovascular system responds to a mental stressor during aerobic activity (for two
notable exceptions see Rousselle, Blascovich, & Kelsey, 1995; Siconolfi, Garber, Baptist,
Cooper, & Carleton, 1984). If mental stress responses during activity are at all additive,
this response could have implications for the prognosis of heart patients (cf. Strike &
Steptoe, 2003).

The results of these studies have identified potential key variables both upstream
and downstream that might affect physiological pathways to health. Thus, the potential
relevant social and psychological mediators observed in these studies could be examined
further. In other words, it might be possible to examine the cascade of influence from
macro, to mezzo, to micro and pathway factors. These studies found income and
subjective social status as particularly important macro level factors affecting social
networks in Study 1 and income influenced exercise tolerance in Fraser, Rodgers, Murray,
et al. (2005). Social network size and diversity seemed to be important mezzo level factors
influencing social support in Study 1, and a rudimentary network measure seemed to
influence exercise tolerance in Fraser, Rodgers, Murray, et al. Social support at the micro
level affected self-efficacy and stress in Fraser, Rodgers, Daub, et al. (2005) and Study 2.
These 3 factors were related to CVR in Study 2. Thus, important variables from each level
worth considering in future research include: income and subjective social status at the
macro level, social network diversity and size at the mezzo level, social support at the

micro level, and self-efficacy and stress at the pathways level. Both exercise tolerance and
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CVR could be examined as dependent variables. These are not the only candidate
variables to be examined, and surely others are relevant.

In terms of some of the variables at the pathways level, stress, anxiety, and self-
efficacy appeared to be valuable as consequences (Fraser, Rodgers, Murray, et al., 2005)
of social support and as potential mediators between social support and physical processes
(Study 2). These processes among psychological and physiological pathways should be
examined further in the context of social support and social networks. In other words, the
study of social support influences on CVR could account for determinants of social
support as well. Additionally, behavior is an obvious component included in the pathways
component of the Berkman and Glass (2000) model that was not studied here. Clearly
behavior is the presumed consequence of the model in Fraser, Rodgers, Daub, et al.
(2005), and behavior might partially mediate the relationship between social factors and
CVR. This is especially relevant to the context of cardiac rehabilitation where exercise is
the main treatment. Blumenthal et al. (2005) recently found that stress management had
positive effects on the health of heart patients in a comparison of stress management, usual
care, or exercise only. Since exercise is probably not the only pathway to CR success,
future research could try to examine to what extent behavior and social psychological
processes influence CVR.

Stress and self-efficacy were important in these studies, but they certainly could be
examined in different ways. In Study 2 there was no indication of how the context was
perceived other than by the cardiovascular reactions of the patients. Stress referred to
thought and feeling over the last month, and self-efficacy was for overcoming barriers to

exercise. Anxiety in this study was with reference to the week before attending CR.
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However, it might be useful to know if the situation was perceived as threatening or
challenging or just how anxious the patients were at that moment. Presumably those who
had larger changes in HR and BP were more threatened or anxious standing on the
treadmill. Also, self-efficacy to overcome barriers to exercise might be too general.
Perhaps the self-efficacy to perform the behavior (i.e., exercise) is more relevant, or
maybe self-efficacy to cope with fear of exercising would be worth exploring.

Future research might benefit from investigating the measurement of social
support in this study further with cardiac patients. The shortened version of the
Interpersonal Support Evaluation List (Cohen & Hoberman, 1983) was used in Study 1
and Study 2 based on the promising results of Fraser, Rodgers, Murray, et al. (2005).
However, across these studies the internal consistency reliabilities were never particularly
high, often, depending on the sample, on the cusp of the minimally acceptable reliability
of alpha = .70 suggested by Nunnally (1978). Given the low number of items per scale
(1.e., 4) it is not surprising that the reliabilities were generally not very high. In fact the
numbers seen here are probably admirable given the items per scale. Nevertheless, the
reliabilities were low enough that bivariate relationships among variables were surely
attenuated (Cohen, Cohen, West & Aiken, 2003). Future research should investigate
whether adding an item to each subscale has a positive effect on these reliabilities in other
samples.

This initial examination of the Berkman and Glass (2000) framework in the current
series of studies provides support for the idea that upstream and downstream factors can
have an effect on the psychological and physical processes thought to influence health in

cardiac rehabilitation patients. Placing social support within this framework allowed for
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the generation of questions to examine the determinants and consequences of social
support in CR patients. Social support was found to have many determinants theoretically
upstream of social support, as well as consequences downstream of support. The
information gleaned here can be used to further explicate how social factors can affect

health in other samples of heart patients, and perhaps in people more generally.
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Abstract
Social support is related to rehabilitative success after a cardiac event, but it is not clear
how. Further, the determinants of social support among heart patients is unclear. This
explored the influence of sociodemographic factors and social support on a prognostic
indicator among cardiac patients, exercise tolerance. We also examined how
sociodemographic factors were related to social support as well as the role of social
support as a potential mediator between sociodemographic factors and exercise tolerance.
A sample of 254 men referred to cardiac rehabilitation (CR) completed surveys upon entry
into CR, after 14 weeks, and after 9 months. Sociodemographic factors and social support
reported upon entry into the CR program were related to initial and post CR exercise
tolerance, after controlling for admitting diagnoses, comorbid factors, smoking, and
perceived severity of illness. Overall, 28% of variance in exercise tolerance was explained
at baseline, 19% at 14 weeks, and 20% at 9 months. Specifically, older individuals had
poorer exercise tolerance, whereas those with more income had better exercise tolerance.
Social support was positively related to exercise tolerance at all three times. Older men
reported less social support than younger men, and those with more income reported more
social support. However, social support did not mediate the relationship between
sociodemographic factors and exercise tolerance. Results support the potential use of

broad social factors in examining determinants of prognostic factors for heart patients.

Keywords: social support; cardiac rehabilitation; socioeconomic; exercise tolerance;

sociodemographic; mediation
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The Enduring Impact of Social Factors on Exercise Tolerance in Men Attending Cardiac
Rehabilitation
The presence of social support and its functions have been identified as important
markers for future success of those with cardiovascular disease (Everson-Rose & Lewis,
2005). For example, Berkman et al. (1992) found patients hospitalized for an acute
myocardial infarction were 2.9 times more likely to die within only 6 months if they
reported a lack of emotional support. Furthermore, in general, individuals reporting more
social support and more access to social resources do better in terms of multiple indicators
of morbidity, such as fewer recurrent events and better psychological health, as well as
lower mortality (Berkman et al.). The extant literature clearly implicates social support as
an important factor influencing health and prognosis. What is not clear is how social
support affects health, and what determines one’s social support (Berkman et al.).
Berkman and Glass (2000) have recently outlined a “conceptual model of how

social networks impact health” (p. 144), which provides a strategy for studying the
influence of broader social factors on biological factors and health. Berkman and Glass’s
model suggests that individuals with better socioeconomic status (SES) are likely to have
larger social networks, and the individuals comprising those networks are likely to have
more resources. Thus, the person is likely to both perceive themselves as ‘supported’ as
well as have access to actual support if they are of higher SES. This support, it is argued,
makes them more likely to engage in positive health behaviors which makes them, in turn,
more likely to have a more desirable health outcome. Thus, social support is thought to
mediate the relationship between SES and more proximal behavioral (e.g., exercise) and

physiological determinants (e.g., blood pressure) of health.
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These relationships remain unclear, however, because the influence of SES on
social support or on proximal indicators of health including specific health outcomes (see
also Suls & Rothman, 2004) has seldom been examined. Berkman and Glass (2000) argue
that the study of social structural factors (e.g., SES) “is almost completely absent in
studies of social network influences on health” (p. 144) and little attention has been given
to the determinants of social support (House, Umberson, & Landis, 1988). This is
consistent with Suls and Rothman’s recent comment that there have been limited
explorations of the relationship between biological and social factors (cf. Everson-Rose &
Lewis, 2005).

Social support is thought to be influenced by the broader social structure and
context in which it is provided (Berkman & Glass, 2000). Part of this broader structure
may include the individual’s martial status, age, household income, and education. This
combination of socioeconomic factors (e.g., income and education) and demographic
factors (e.g., age and marital status) and are sometimes collectively referred to in the
literature as sociodemographic factors (cf. Boardman, 2004; Leonard et al., 2005). These
factors are thought to make up part of the broader social structure underpinning support.
However, the various sociodemographic factors (e.g., income, education, age) may be
differently related to support and health outcomes in different populations, such as patients
attending cardiac rehabilitation. For example, income might be a critical factor in
rehabilitation contexts where the patient pays for services. Age might be more important
for rehabilitation of progressive conditions, regardless of other sociodemographic factors.

Finally, it is important to study the prospective influence of a variety of social

factors (e.g., support and sociodemographic factors) because some may not be suitable for
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intervention (e.g., age, marital status, income, education). Therefore a thorough
understanding of their long-term effects on health outcomes, and potential mediators, is
important. Since the goal of cardiac rehabilitation (CR) is to reduce future cardiac risk it is
important to determine the relationship of variables potentially suitable for intervention
with pre-existing, unchangeable factors that are also related to cardiac outcomes.

The social and clinical context of study:

Cardiac rehabilitation is primarily a behavioral therapy focused on increasing both
exercise behavior and exercise tolerance of patients so that patients can resume normal
activities (American College of Sports Medicine, 2000). Whereas it has been
demonstrated that higher levels of social support are associated with better CR outcomes,
it remains unclear whether or not social support has an independent effect on specific
physiological health indicators expected from CR. One prognostic indicator thought to be
particularly important in cardiac rehabilitation is exercise tolerance. Previous research has
found exercise tolerance to be a key marker for future success of patients with heart
disease (Ghayoumi et al., 2002). For example, in a sample of men referred to exercise
tolerance testing Prakash et al. (2001) found exercise tolerance to be one of the most
important predictors of future mortality along with having congestive heart failure,
myocardial infarction history and age. Another study found that among both men with
cardiovascular disease and healthy men, exercise tolerance was the strongest predictor of
mortality after adjusting for age (Myers et al., 2002).

Exercise tolerance is an indication of the cardiovascular system’s capability to
respond to increasingly difficult physical challenges and is primarily used as a diagnostic

test to determine a patient’s capacity, or tolerance, for exercise (Williams, 2001). It also is
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used in order to diagnose coronary artery disease (CAD) and also at the onset of CR to
provide an appropriate exercise prescription for the subsequent rehabilitative period (Lear
et al., 1999), and to guide the patient’s future physical activity. Exercise tolerance is
tested, typically, by having patients walk on a treadmill with regular increases in speed
and grade (steepness) until such time as the attending physician or the patient him or
herself deem that the test must be stopped (American College of Sports Medicine, 2000).
The exercise tolerance test is symptom limited for cardiac patients. That is, the attending
physician, exercise technician, or the patient determines the cessation of the exercise test.
Some of the factors indicating test cessation include: hypertensive response, abnormally
high heart rate, chest pain, fatigue, leg cramps, ischemic response (ST elevation equal to
or greater than 1.0 mm), or patient does not want to continue (Gibbons et al., 2002).
Several of these responses such as chest pain, ischemic response, and heart rate and blood
pressure elevation have also been observed as responses to a mental stressor at rest (Sheps
et al. 2002) and during exercise (Rousselle et al., 1995; Siconolfi et al., 1984). Thus, it
seems reasonable to hypothesize that performance on the exercise tolerance test can be
influenced by both physiological and psychosocial factors (e.g., Everson et al., 2001).
Consequently exercise tolerance is an important biological/health outcome that might be
directly influenced by social psychological factors.

At least one study has specifically examined the role of social psychological
factors on exercise tolerance previously. Ruo et al. (2004) examined the unique effect of
depression on exercise tolerance in patients with coronary artery disease. The authors
found that depressive symptoms were a significant independent predictor of poor exercise

tolerance after controlling for a variety of other factors such as smoking, BMI, diabetes,
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age, income, beta-blocker use and statin use, as examples. Ruo et al. did not specifically
examine how sociodemographic factors, income and education, independently contributed
to exercise tolerance, rather these factors were controlled for. However, the results showed
those with higher income and education were more likely to have a normal exercise
capacity, suggesting an important avenue for further research.

Therefore the purpose of the current study was to explore the importance of two
types of social factors (sociodemographic factors and social support) in determining
exercise tolerance of cardiac rehabilitation patients across multiple time points.
Specifically, we were interested in determining how sociodemographic factors and social
support related to exercise tolerance before the rehabilitation period and 14 weeks and
nine months subsequent to the rehabilitation period. Second, we were interested in
examining how sociodemographic factors were related to social support. Third, we were
interested in examining the mediating role of social support between sociodemographic
factors and exercise tolerance also over time.

It was hypothesized that sociodemographic factors (age, education and income)
(cf. Grzywacz & Marks, 2001; Sorensen et al., 2003), would be associated with exercise
tolerance and that social support would be associated with exercise tolerance at all three
times. Specifically, age was thought to be associated with worse exercise tolerance,
whereas income, education and social support should be positively related to exercise
tolerance. Second, it was hypothesized that sociodemographic factors would be related to
higher general perceptions of social support. Specifically, it was thought that older
individuals would have less support and those with more income and education would

have more support. We also thought that marital status would be related to more social
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support. Last, it was hypothesized that social support would mediate the relationship
between sociodemographic factors and exercise tolerance.
Method

Participants

Archival data from 438 male (mean age = 60.0, SD = 10.4) cardiac rehabilitation
patients who attended the Regional Cardiac Rehabilitation Program from Jan 1995 to May
1999 was collected. One hundred and sixty seven individuals did not provide information
on income. This resulted in a final sample of 254 men. Of these men, 237, 235, and 241
men completed the initial exercise test, 14 week test and 9 month test, respectively.
Unfortunately, in CR programs in North America women generally make up less than
20% of CR participants (Blackburn et al., 2000; King et al., 2001; Missik, 2001). Due to
the relatively small sample of women in this CR program, sex comparisons could not be
made. Thus, the decision was made to exclude women from the analysis. Further, previous
research suggests that there may be important sex differences between sociodemographic
factors, social support and health outcomes (e.g., House et al., 1988; House et al., 1982;
Mishra et al., 2002; Singh-Manoux et al., 2003). Further men and women may display
different physiological responses. For example, baroflex control differences between men
and women (Christou et al., 2005) could impact on indicators of exercise test cessation.
Demographic characteristics of the current sample are presented in Table 1.
Measures

Sociodemographic factors included age, income and education. These data were
drawn from a profile of the patients’ medical history. Age was assessed as a continuous

variable based upon age at the CR program orientation. Household income before taxes
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was assessed by seven income categories (see Table 1), with 38% of participants choosing
not to 1*espond.1 Education was categorized from 1 to 3, where 1 = less than grade 9,2 =
completed high school, and 3 = some college/university. Marital status was included since
it was thought to influence perceptions of support and was categorized as 1 = married or
common-law, and 0 = divorced, widowed, or separated. While there is currently
considerable debate over the conceptualization and measurement of sociodemographic
status (e.g., Bradley & Corwyn, 2002, Steptoe & Marmot, 2002), we felt that these
indicators represent key aspects of sociodemographic influences in recent models of social
effects on health (cf. Suls & Rothman, 2004; Grzywacz & Marks, 2001; Sorensen et al.,
2003).

Social support. Social support was derived from a summary index of questions
from the patients’ medical charts. Participants were asked to “rate the degree of support
you feel that you receive from the following.” Participants then placed a check mark
beside 7 different sources of support (religious beliefs, immediate family, extended
family, friends, co-workers, boss, and organizations/clubs) ranging from 1 (none), 2 (a
little), 3 (a moderate amount) and 4 (a great deal). Missing items were treated as not
applicable indicating a lack of a particular source. Items were summed and scores ranged
from 3 to 29. Since this archival data was drawn from a clinical setting, there is limited
reliability and validity information for this scale. Nevertheless, the internal consistency for
the scale was .78 (standardized Cronbach’s [1951] alpha). Further, the items have some

face validity appearing to capture one’s overall perception of social support.
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Perceived severity of illness was assessed with a single item asking “how severe do
you think your heart condition is?” Participants’ response choices were 1 (mild), 2
(moderate), or 3 (severe).

Exercise tolerance, or capacity, was assessed following the Bruce protocol for all
patients at baseline, 14 weeks and 9 months. The Bruce protocol involves a graded
exercise treadmill test with 7 three minute stages, with increases in incline and speed with
subsequent stages (Hill & Timmis, 2002). The test was conducted in the presence of a
cardiology technologist and a cardiologist. Exercise was terminated if the cardiology
technologist or the cardiologist detected symptoms suggesting the cessation of exercise or
the patient was unable or unwilling to continue (see Gibbons et al., 2002). The indicator of
exercise tolerance in this study was exercise duration (Gibbons et al.) which was recorded
in seconds. A longer exercise time indicates higher exercise tolerance. Exercise tests were

completed prior to beginning the CR program and 14 weeks and 9 months after the initial

test.
Procedures

Ethics approval was obtained to examine the medical charts of all patients who had
completed CR and three exercise tolerance tests. The information obtained from charts
included past history of disease and comorbidities, social and demographic information, as
well as admitting diagnosis. The format of the CR program was as follows: participants
initially attended an orientation session where they provided sociodemographic
information, responses to the above surveys, and medical history. Within one week
patients completed their first exercise tolerance test. Patients then completed an average of

6 weeks of exercise based cardiac rehabilitation. The overall length of rehabilitation,
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frequency and duration of exercise prescribed varied based on the patient’s heart
condition. These factors were adjusted in the interest of the patient’s progress as
determined by the cardiologist, nurses, and exercise specialists at the rehabilitation
program. At fourteen weeks and nine months after orientation participants completed
follow-up exercise tolerance tests.

Analyses

Correlations were first examined to see the overall relationships between
sociodemographic factors, social support and exercise tolerance. Second, a formal test of
the hypothesis that social support mediated the relationship between sociodemographic
factors and exercise tolerance involved testing three regression analyses (Baron &
Kenney, 1986; Holmbeck, 1997). These regression analyses tested: a) the impact of
sociodemographic factors on social support, b) the impact of sociodemographic factors on
exercise tolerance, and ¢) the impact of sociodemographic factors in addition to social
support on exercise tolerance. If the impact of sociodemographic factors on exercise
tolerance are reduced or eliminated when social support is in the equation, mediation is
supported.

Finally, in interpreting the overall relationships between sociodemographic factors,
social support and exercise tolerance, as seen in the final regression analysis, both beta
and structure coefficients were consulted. This was done since beta coefficients can be
influenced by even small relationships among predictor variables, whereas correlations
and structure coefficients are not (Courville & Thompson, 2001). Thus, a predictor
variable with a non-significant beta weight may still be contributing meaningfully to the

regression equation (cf. Brotman et al., 2005).
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Results

The correlations among sociodemographic factors, social support and exercise
tolerance are reported in Table 2. The correlations generally confirmed our first hypothesis
that sociodemographic factors and social support would be related to exercise tolerance.
Specifically, age was negatively related to exercise tolerance at all three times, whereas
income and social support were positively related to exercise tolerance at all three times.
Education was positively related to exercise tolerance only at nine months. Marital status
was not related to social support or any other variables.

Adjusted regression analyses testing mediation

Hierarchical regression analyses were used to test the hypothesis that
sociodemographic factors and social support contribute to exercise tolerance and the
secondary hypothesis that social support would mediate the relationship between
sociodemographic factors and exercise tolerance (Baron & Kenney, 1986; Holmbeck,
1997) at each time point.

Three regression analyses were conducted to examine the mediational hypotheses
as outlined in Holmbeck (1997) for each time. As shown in Tables 3-5, the covariates
were included in the model prior to testing the mediation (Holmbeck) and included the
admitting diagnoses and comorbidities reported in Table 1, and perceived severity of
illness. Perceived severity of illness was included to reduce the possibility that the
patient’s exercise tolerance was influenced by the patient’s thoughts about their physical
condition. That is, since the test can be stopped by the patient if he feels unwell, perceived
severity of illness is likely to influence the test length (i.e., exercise tolerance) even if the

patient and physician do not agree about the severity. Thus, a patient’s test time may be
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reduced simply because he was afraid to continue with the test. Categorical variables were
all dummy coded as 1 or O to indicate the presence or absence, respectively, of a factor as
suggested by Cohen et al. (2003).

Results of the mediation are shown in Tables 3-5. The first regression analysis
tested for the effects of the sociodemographic factors on social support, the first step in
establishing mediation. Table 3 shows that the sociodemographic factors were related to
social support, explaining 14% of the variance in social support. Specifically, age was
related to less social support and income was related to more social support. Marital status
and education had nonsignificant beta weights. Thus, the first condition for mediation was
met showing age and income were related to social support.

The second regression analyses tested for the effects of the sociodemographic
factors on exercise tolerance, the second step in establishing mediation. Table 4 shows that
the sociodemographic factors were significantly related to exercise tolerance at all 3 times
explaining 28, 19, and 20 percent of variance at baseline, fourteen weeks and nine months,
respectively. At each time, the social demographic factors added unique variance above
the control factors, as reported in Table 4. Age was negatively related to exercise tolerance
and income was positively related to exercise tolerance at all 3 times. Education and
marital status were nonsignificant at all three times. Thus, in terms of age and education,
the second step of mediation was supported.

Finally, the third regression analyses tested for the effects of sociodemographic
factors and social support on exercise tolerance at each time, the final step in establishing
mediation. If social support mediated the relationship between sociodemographic factors

and exercise tolerance as hypothesized, then the regression coefficients for age and
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income should no longer be significant with the inclusion of social support in the model.
Table 5 shows that the addition of social support did not impact on the relationship
between sociodemographic factors and exercise tolerance at any of the three times. That
is, after controlling for social support, the beta coefficients for the sociodemographic
factors remained similar in magnitude as in Table 4 and social support did not have a
significant beta weight. Thus, the last condition of mediation failed. Social support did not
mediate the relationship between sociodemographic factors and exercise tolerance.

Last, in order to understand the overall interpretation of the impact of
sociodemographic factors and social support on exercise tolerance, we looked at the
structure coefficients. Results showed that social support was positively related to the
regression equation predicting exercise tolerance at all three times ranging in magnitude
from 0.38 to 0.53. These magnitudes are comparable to that of income, suggesting social
support has a similar impact on exercise tolerance, but likely shares variability. Similarly,

education seems to have made a contribution at nine months with a structure coefficient of

0.35.
Summary of results

Sociodemographic factors and social support were prospectively related to initial
exercise tolerance, exercise tolerance at fourteen weeks, and nine months. A test of
mediation showed that sociodemographic factors were related to social support, but that
social support did not mediate the relationship between sociodemographic factors and
exercise tolerance. Age was consistently negatively related to exercise times, whereas
income and social support were consistently positively related to exercise times. Overall,

age and income appeared to have the greatest impact on exercise tolerance. Education had
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a small impact on social support and nine month exercise tolerance. Marital status was not
related to any other variable.
Discussion

The first purpose of this study was to examine the influence of two types of social
factors, sociodemographic factors (age, marital status, income and education) and social
support on exercise tolerance (a proximal indicator of health) of CR patients across nine
months. Second we wanted to examine the relationship between sociodemographic factors
and social support. Last, we sought to examine the potential mediating role of social
support between sociodemographic factors and exercise tolerance.

Sociodemographic status and social support were related to exercise tolerance
according to the zero-order correlations. Specifically, age was negatively related to test
times at baseline, fourteen weeks and nine months. Income was positively related to test
times at all three time points. Marital status and education were not related to test times,
except for education at nine-months. Overall, these results support our hypothesis that
sociodemographic status and social support are related to a proximal prognostic indicator
of cardiac health. Both social support and sociodemographic variables appeared to
contribute to initial exercise tolerance, independent of admitting diagnosis, comorbid
factors, smoking and perceived severity of illness. That is, the results here suggest that
exercise tolerance was not solely influenced by one’s current health or perception of their
illness. These results are consistent with previous research (Ruo et al., 2004) showing
social psychological factors are related to exercise tolerance.

In the current study we also examined the relationship between the

sociodemographic variables and social support. Regression analysis showed that
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sociodemographic factors were related to the perceptions of social support. Specifically,
age and income contributed to the explanation of social support. Marital status was not
related to social support. However, a large proportion of men were married (87.9%) and
therefore a lack of variability might have masked any potential relationship between
marital status and the other study variables. Age was negatively related to social support,
whereas income was positively related to social support. An examination of the structure
coefficients showed that age and income were the most important predictors of social
support and that education (75 = .35) contributed meaningfully to perceptions of support.
Thus, younger people and those with more income reported receiving more support. These
results confirm previous research suggesting that sociodemographic characteristics
influence social support (Cattell, 2001) but extend previous findings to a cardiac
rehabilitation context.

Social support did not mediate the relationship between sociodemographic factors
and exercise tolerance. After controlling for the influence of social support on exercise
tolerance, the sociodemographic factors remained significant predictors of exercise
tolerance and social support was no longer a significant predictor. This finding is
surprising given the amount of literature both supporting a relationship of social support to
health indicators and the current socio-environmental models proposing the sequential
influences of “upstream” social factors — like sociodemographics — on “downstream”
factors — like social support — and subsequently on the proximal health indicators - like
exercise tolerance in CR patients. As Berkman and Glass (2000) have pointed out,
whereas strong connections between sociodemographics and social support, between

sociodemographics and a proximal health indicator, and between social support and a
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proximal health indicator have been robustly established in the literature, the relationship
of all three variables together has seldom been addressed. The results of our study
reproduce the expected relationships but do not support any mediating function of the
downstream factor between the upstream factor and the proximal health indicator in CR
patients.

There are a number of possible explanations for this unexpected finding, but all
would require additional research to confirm. Limiting comment only to our data, first, it
appears that the previously observed relationships between sociodemographics and a
proximal health indicator and social support and a proximal health indicator are not
independent. Second, it appears that sociodemographics predict social support. Third, the
addition of social support to the prediction of the proximal health indicator does not
weaken the influence of the sociodemographic factors, but the zero-order effect of social
support is eliminated, suggesting that the influence of sociodemographic factors is so
robust that it cannot be offset even slightly by the more malleable variable, social support.
One rather drastic interpretation is that the influence of relatively stable, longstanding
social factors can not be over come through social support. This interpretation, however,
has to be tempered in view of the limited operationalization of social support in this study.
This measure of social support arguably captures general structural aspects (Cohen &
Wills, 1985) such as support from one’s network (i.e., friends, family, co-workers, etc.),
rather than specific functional aspects of support (e.g., information, tangible support).
Berkman and Glass (2000) implied that structural support is upstream of functional
support and should therefore impact on functional support. The current results do suggest

that the general support from one’s social network is unlikely to be a useful predictor of a
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specific health indicator taken by itself. However, the literature concerning social support
has abundant definitions and measures of different aspects of support. Narrowing down
the many possible influences of different aspects of support on specific health indicators is
an important step forward in specifying potentially effective targets for intervention, and

“information that is clinically relevant. The current results do not support simple
assessments of the extent of the social network as a useful prognostic indicator of exercise
tolerance in CR patients.

These results seem to offer limited support for recent models of social influences
on health (e.g., Berkman & Glass, 2000). They support the idea that broad
sociodemographic factors and social support may influence a specific prognostic indicator
of cardiac health independent of perceived illness severity and comorbid factors among
CR patients. Specifically, it appears that income and age were important
sociodemographic factors influencing and indicator of cardiac health over time in these
men. As pointed out, the influence of these variables was not mediated by social support.
This is not to say, however, that other conceptualizations of social support or other social-
cognitive variables might not mediate the influence of age and income.

Income might also be associated with other lifestyle behaviors that are disease
relevant. Previous research has clearly indicated that lower income individuals are less
physically active (Taylor, Baranowski, & Young, 1998) and generally suffer from higher
rates of chronic disease (Lantz, House, Lepkowski, Williams, Mero, & Chen, 1998).
However, lower SES has been linked to worse health regardless of physical activity levels
(Lantz et al.). In the present study, the advantage of a higher income appears to have been

maintained despite the behavioral intervention (i.e., cardiac rehabilitation).
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Sociodemographic factors might influence exercise tolerance by providing the CR patient
with the necessary resources to maintain exercise during and after the CR program. Future
research should examine specifically how income might help these patients.

An interesting finding was that education was correlated to exercise tolerance only
at nine months. Further, education was not a significant predictor of exercise tolerance in
the regression analyses. For this particular sample of men attending CR, income and age
appear to play a more important role than educational attainment in determining exercise
tolerance. This finding is somewhat surprising given that previous research generally
demonstrates the importance of education in relationship to health in general (Ross & Wu,
1995). However, after a heart event, having higher levels of income may be more
important than education. That is, after a heart event, a lack of income might be more
salient than a lack of education, since many patients might need to miss work to recover
and attend CR. The chronic stress of low income might express itself with a greater stress
response during the exercise test (cf. Matthews et al., 2001). This needs to be tested in
future research with heart patients.

A limitation of the current study concerns the generalizability of the results. First,
only those individuals who completed all three exercise tolerance tests were included for
analyses. It is unclear how these results might hold for individuals who did not complete
the second and third exercise tests. Second, this was a sample of men only. It would be
useful to examine how these results might differ between men and women in the future.
Finally, many patients were reluctant to provide their income. Although, we found no

difference among those who did and did not report incomes in terms of other study
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variables, future research is needed to demonstrate whether or not these results generalize
and can be replicated.

Older individuals entering CR with low incomes, in particular, are likely to be in
poorer health as indicated by lower exercise tolerance, and the social support reported here
is unlikely to offset this disadvantage, even over a period of structured, supervised
rehabilitation. Future research would do well to focus on the type of support needed by
these individuals, and not to assume that all interventions will be equally effective in a
given rehabilitation context, independent of the demographic characteristics of the
individual rehabilitation patients. The present results clearly indicate that there is potential
for sociodemographic factors to directly influence prognostic health indicators, regardless
of the support available. There is a need, therefore, to determine what types of social and
social-cognitive factors can offset the influence of these pervasive and unavoidable
“upstream” factors in terms of influencing health indicators, or to firmly establish that
they can not be offset and to reconsider what might be successful rehabilitation outcomes

accordingly.
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Endnotes

'A version of this chapter has been submitted for publication.

?A discriminate function analysis was conducted with all of the independent variables
except income as well as all three exercise tolerance times to determine if there was a
difference between those reporting and not reporting their income. Results showed no
multivariate difference (p =.71) between those reporting and not reporting their income.

Univariate analyses also showed no differences on any of the variables.
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Table A-1

Socio-demographic and comorbidities of men

Demographic variable n %
Age
30-39 14 3.2
40-49 68 15.5
50-59 115 26.3
60-69 167 38.1
70-79 71 16.2
>80 2 0.5
Missing 1 0.2
Education
Less than HS 76 17.4
High-school 154 35.2
Some post secondary 204 46.6
Missing 4 0.9
Household Income
1. <10,000 11 2.5
2.10-19,999 31 7.1
3. 20-29,999 56 12.8
4.30-39,999 38 8.7
5. 40-49,999 39 8.9
6. 50-59,999 22 5.0
7.>60,000 74 16.9
Missing 167 38.1
Married
Yes 385 87.9
No 53 21.1
Smoker before event
Yes 340 77.6
No 98 224
Admitting diagnosis to CR
MI 276 63.0
Bypass surgery 143 32.6
Angioplasty 130 29.7
Angiogram 291 66.4
Co morbidities
Arthritis/joint 128 29.2
Asthma/bronchitis 44 10.0
High Blood pressure 144 329
Diabetes 41 9.4
High Cholesterol 180 41.1
Thyroid 13 3.0
Gallbladder 36 8.2
Stomach 82 18.7

Note: Admitting diagnoses and comorbidities percentages are not cumulative.
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Table A-2

Correlations among study variables

Variable 1. 2. 3. 4. 5. 6. 7.
1. Age -

2. Income -.30%* -

3. Married .09 12 -

4. Education - 15%  28** -05 -

5. Social support -27%%  36%* 11 .16* - -

6. Exercise tolerance 1 -.42%* 25%x (7 12 22%%
7. Exercise tolerance 2 -.30%* 26** (09 11 27** | 77** -

8. Exercise tolerance 3 -.34** 27** (4 |18* 22%*% | TO¥*  Q4x*

*p <.05, **p <.01
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Table A-3

Adjusted regression examining effect of sociodemographic factors on social support

Variable R Rzadj B s
Age 46 14 -22% -.59
Income 29% 78
Married .10 24
Education .03 35

Regression equation significant p <.001. Independent variables add 14% of variance
over control factors.

Note: Adjusted Model controlling for smoking status before event, perceived severity of
illness, comorbidities (see Table 1) and admitting diagnosis (see Table 1).
*

p <.005
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Table A-4

Adjusted regression analyses examining effect of sociodemographic factors on exercise

tolerance
Exercise test times
Baseline 14 weeks 9 months

Variable ~ R* R’y B Tee R PRy B Fee R PRy B Fse
Age 58 .28 -33%% .74 Sl A9 - 18** .59 Sl 200 -23%*% .67
Income 5% 43 24%x 51 20% 53
Married .04 17 .04 .18 .00 .08
Education -.01 21 -.01 22 .05 35

Note: Adjusted Model controlling for smoking status before event, perceived severity of illness; comorbidities
(see Table 1) and admitting diagnosis (see Table 1). Independent variables add 9, 10, and 11 % of variance
over control factors at baseline, 14 weeks and 9 months, respectively.

"All regression equations significant p <.001. r,, = structure coefficient

*p <.05 **p < .01.
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Table A-5

Adjusted regression analyses examining mediated effect of social support between

sociodemographic factors and exercise tolerance

Exercise test times

Baseline 14 weeks 9 months
RZ
Variable ~ R* R’y ] Fee R Ry B8 Fse R 2 g8 Fee
dj
Support 58 .28 .05 38 S510 .19 .10 .53 520 .20 .04 42
Age =32%* 72 -16*%*  _59 -22%% 65
Income 14* 43 21%* 51 .19* .52
Married .03 .17 .03 18 .00 .08
Education -.01 21 -.01 22 -.01 35

Note: Adjusted Model controlling for smoking status before event, perceived severity of illness; comorbidities
(see Table 1) and admitting diagnosis (see Table 1). Independent variables add 14, 11, and 12 % of variance
over control factors at baseline, 14 weeks and 9 months, respectively.

*All regression equations significant p < .001. r,, = structure coefficient
*p <.05 *¥p <.01.
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A Test Of A Model Of Stress And Multiple Levels Of Social Support Influences On
Efficacy For Overcoming Barriers To Cardiac Rehabilitation.

Cardiovascular diseases (CVD) continue to be the number one killers in North
America and account for about 1/3 of all deaths globally (World Health Organization,
2002). For those suffering from CVDs, exercise based cardiac rehabilitation has been
shown to increase survival and reduce recurrent events (i.e., heart attacks; Gibbons &
Clark, 2001). The influence of exercise on prognosis is thought to act through several
mechanisms (see for example Ades, 2001) including improved lipid profile, body
composition, exercise tolerance, and glucose tolerance, for example. Exercise based
rehabilitation is thought to confer psychological benefits as well, including stress
reduction (e.g., Blumenthal et al., 1997) and increases in self-efficacy (Ewart, 1995).
Thus, compliance with a physician’s instruction to both attend cardiac rehabilitation and to
exercise after rehabilitation is critical for achieving and maintaining these protective
benefits.

Despite the known benefits of rehabilitation, adherence tends to be poor over time.
Evidence over the last 20 years suggests that about 50% of patients will cease
rehabilitative exercise within 6 months regardless of the severity of the disease (Moore,
Dolansky, Ruland, Pashkow, & Blackburn, 2003; Oldridge & Stoedfalke, 1984). Thus,
there remains a need to further understand the influences of exercise behavior among heart
patients.

One factor that has been shown to associate with patient adherence in a variety of
domains is social support (DiMatteo, 2004). Social support generally refers to the

presence of social relationships as well as the resources derived from these relationships.
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Generally speaking, social support has been identified as a factor related to the
maintenance of exercise behavior. Social support has been related to both recreational
(Duncan, Duncan, & McAuley, 1993) and prescribed exercise behavior (Fraser & Spink,
2002). Duncan et al. found that a lack of social support predicted dropout from an aerobic
based exercise program among middle-aged adults. Rovniak, Anderson, Winett, and
Stephens (2002) found that social support was positively related to exercise behavior in
university students. Among elderly women, O’Brien Cousins (1995) found that perceived
social support was positively related to exercise behavior. In cardiac rehabilitation, social
support has also been identified as an important determinant of compliance with exercise
(Dracup, 1994). Moore et al. (2003) found that social support was related to exercise
frequency and persistence after CR.

The characteristics of the social support are hypothesized to influence its resource
value. Two important characteristics are the structure and function of support. The amount
of contact with friends and families is an indicator of structural social support (Cohen,
1994) whereas, resources, such as emotional support and tangible support are considered
functional forms of support (Cohen). Thus, structure is the potential for resources to be
available. That is, persons with more contact with others have greater potential for certain
resources, such as emotional support to be available. The function describes the nature of
the support (the resource) provided by a particular source.

In addition to the structural and functional aspects of social support different levels
of support (Berkman & Glass, 2000) are thought to be important. Levels refer to the
degree of specificity of the support. Two levels of social support thought to be important

to exercise are general and exercise specific support. Litt et al. (2002) found that exercise
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specific social support was more important to the prediction of exercise behavior than
general forms of support. However, higher level models such as Berkman and Glass’ seem
to suggest that higher general perceptions of support should give rise to higher specific
forms of support. That is, the more developed the support structure of an individual, the
higher the probability that a given resource or function will be available. For example,
O’Brien Cousins (1995) reported that a larger family size was associated with more
support for exercise. Thus, a higher-level factor, such as general support, should influence
a specific lower level factor such as support for exercise.

One question that remains is how social support influences behavior. Social
support is unlikely to directly influence the health behaviors of individuals. It is much
more likely that the influence of social support is mediated by a person-level social
cognitive variable such as self-efficacy (cf. Dracup, 1994). Self-efficacy has been shown
to be robustly related to exercise behavior (Bandura, 1997; McAuley, 1992; Rodgers &
Sullivan, 2001; Rodgers et al., 2003, 2003).

Since self-efficacy is, theoretically, most proximal to behavior, it can be
hypothesized that exercise specific support should influence exercise self-efficacy.
Bandura (1997) points out that social support for exercise should influence one’s
regulatory mechanisms for maintaining exercise, such as one’s confidence for overcoming
barriers that may impede exercise goals. Patients in cardiac rehabilitation face unique
barriers, such as chest pain, as well as common barriers, such as time (Blanchard et al.,
2002). Moore et al. (2003) found that barriers to exercise were important predictors of
total amount of exercise among women after cardiac rehabilitation. Specifically, women

who reported fewer barriers to exercise engaged in more total physical activity following
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CR. Further, those who reported more self-efficacy for exercise also reported fewer
barriers to exercise.

Blanchard et al. (2002) found that efficacy for overcoming barriers to exercise in
cardiac rehabilitation was predictive of adherence to a CR program. Further, Blanchard et
al. demonstrated that efficacy for overcoming barriers to CR tended to increase after a CR
program. Thus, it seems that efficacy to overcome barriers to exercise in CR is important
for exercise maintenance since it influences one’s ability to actually overcome those
barriers. One important function of social support might be in its influence on exercise
self-efficacy.

Another potentially important role of social support might be its influence on
stress. It has been observed that social support seems to attenuate stress (Cohen, Kaplan,
& Manuck, 1994), something thought to be important during the first month after a
cardiac event (e.g., heart attack, bypass surgery). Immediately following an event, heart
patients tend to experience high levels of distress and depression as well as fear of another
event (Ewart, Stewart, Gillilan, & Kelemen, 1986; Jones & West, 1996). In addition to the
protective effect of social support with respect to stress, Ewart (1995) has noted the role of
mood in shaping the efficacy beliefs of cardiac patients. Essentially, Ewart suggests that
negative affective experiences contribute to low self-efficacy for exercise. In other words,
the stress experienced by heart patients is thought to negatively impact on their confidence
to exercise and to overcome barriers that may impede their ability to exercise. Thus, social
support may be an important contributor to maintenance of exercise behavior by
attenuating the stress experienced by heart patients and consequently attenuating the

negative effects on self-efficacy. It can be expected that people who report more general
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social support should report more exercise specific support, lower stress and higher self-
efficacy for overcoming exercise barriers. However, the kinds of social support giving rise
to efficacy beliefs and that might attenuate perceptions of life stress that sustain exercise
behavior needs to be further examined.
Purpose

The purpose of the present study was to examine the relationships among different
levels of social support, and stress and self-efficacy for overcoming barriers to attending
an exercise based cardiac rehabilitation program. First, it was thought that higher
perceived availability of general forms of support would be associated with higher
perceptions of support for exercise from spouse, family, and friends as well as reduced
perceptions of stress. Second, it was hypothesized that support specific to exercise would
be the most influential determinant of self-efficacy. Third, it was hypothesized that higher
levels of stress would negatively impact on self-efficacy for overcoming barriers to
exercise. This model is represented in Figure 1.

Method

Participants

Participants were patients recruited between September 2001 and October 2002
from a regional Cardiac Rehabilitation Program, an outpatient cardiac rehabilitation
program. The sample included 459 men (mean age = 58.7, SD = 10.5) and 138 women
(mean age = 60.3, SD = 11.8), a typical ratio of men to women in CR settings (Blackburn
et al., 2000; Caulin-Glaser, et al., 2001; King, Humen, Smith, Phan, & Teo, 2001; King,
Humen, & Teo, 1999; Missik, 2001). Table 1 presents demographic, co-morbidity and

past history of disease information for this sample.
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Measures

Interpersonal Support Evaluation List (ISEL; Cohen & Hoberman, 1983). General
social support was assessed with the 12-item version of the ISEL. The ISEL uses a 4 point
Likert-type scale assessing perceived availability of three dimensions of support, appraisal
(or emotional), belonging, and tangible support. Participants are asked to indicate the
extent to which several items are true or false about themselves. Responses range from 1
(definitely false) to 4 (definitely true), where a high score indicates more available support
for a particular dimension. Subscale scores were calculated from mean item responses.
Cronbach’s (1951) alphas for this data ranged from .65-.77, indicating marginally
acceptable reliabilities.

Perceived Stress Scale (PSS4; Cohen, Kamarck, & Mermelstein, 1983). The PSS
is a 4-item Likert-type scale assessing general levels of stress. Participants respond to
questions about their thoughts and feelings over the last months. Examples include “In the
last month, how often have you felt difficulties were piling up so high that you could not
overcome them?” and “In the last month, how often have you felt confident in your ability
to handle your personal problem?”” Responses range from O (never) to 4 (very often). Scale
scores were computed as mean item responses. Internal consistency for this data was
adequate (alpha =.77).

Social Support for Exercise Survey (SSES; Sallis et al., 1987). Participants
completed an adapted version of the Sallis et al.’s SSES to assess sources of support for
exercise. The SSES is a 12-item Likert-type scale assessing support for exercise from
family and friends. The version of the SSES used here assessed spouse, family and

friend/co-worker support at baseline. Participants were asked to report how often the
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different groups of people (spouse, family, friends) have engaged in a particular action
related to their exercise behavior. The scale ranged from 0 (never) to 9 (very often).
Examples include “exercised with me” and “gave me encouragement to stick with my
exercise program.” Subscale scores were obtained from mean item responses. Internal
consistencies for the scale in this sample were adequate (Cronbach’s alpha’s ranged from
.93 to .94).

Barriers efficacy (Blanchard et al., 2002). Barriers to exercise participation were
assessed with a 10-point Likert type scale. Participants were provided a list of 10 obstacles
that might interfere with their exercise and were asked to indicate how confident they are
that they could exercise on a day when they experienced that obstacle. The list of barriers
was developed by Blanchard et al. (2002) from patients drawn from a previous sample of
the current CR program. Responses ranged from 1 (not at all confident) to 10 (very
confident). Some of the obstacles are “bad weather”, “too much work”, and “minor health
problems.” Internal consistencies for this data were adequate (Cronbach’s alpha = .92).
Procedures

Once referred to CR, participants were mailed the questionnaire package along
with other orientation materials typically sent to patients prior to attending an orientation
session at the cardiac rehabilitation program. The questionnaire package included a
consent form, cover letter and information letter inviting the participants to complete the
survey package and explaining the purpose of the study. The information letter asked the
participants to bring the completed survey to the orientation session. When participants
came to the orientation session with surveys that were not completed or with further

questions about the research, the questions were addressed and the participants were
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encouraged to bring back the completed surveys the next time they came back to the CR
program. This usually occurred within 1 week of orientation when the participants would

come back for blood work or an exercise tolerance test and before beginning rehabilitative

exercise.
Data analysis

Measurement model

Before testing the model depicted in Figure 1, the full measurement model was
tested as proposed by Thompson (2000) and McDonald and Ho (2002). The full
measurement model involves a confirmatory factor analysis of the latent constructs with
items. Subscale scores for spouse, family, and friends were used as the indicators of the
latent variable support for exercise, since data was incomplete at the item level. The level
2 model was used for general social support since it was unclear how each particular
domain of general social support would relate to the other variables in the structural
analysis (cf. McAuley et al., 2003). In other words, the latent factors belonging, tangible
and appraisal support were thought to represent the broader latent factor social support.

Structural model

Based on the test of the underlying measurement model, the structural model in
Figure 1 was tested. In other words, directional arrows were added linking general social
support to stress, exercise specific support, and barriers efficacy. Directional arrows
pointed from stress and exercise specific support to barriers efficacy. Finally, an arrow
pointed from exercise specific support to stress. After initial estimation the non-significant
paths were removed and the model was re-estimated as recommended by Joreskog (1993).

Results

237

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Demographic and descriptive

Participants’ demographic characteristics are reported in Table 1. Table 2 reports
descriptive statistics and correlations among study variables. Subscale scores were
computed as mean item responses for ease of interpretation. As seen in Table 1 most
participants were married and a large proportion had some post-secondary education. A
larger proportion of men were married and had some post-secondary education than
women. In terms of admitting diagnoses, a heart attack (MI), and angioplasty were fairly
common and a little over % of patients had bypass surgery. Men in women did not differ
in terms of admitting diagnoses. A large proportion of patients had hypercholesterolemia
hypertension and arthritis/joint problems. Women had significantly more comorbidities
than men with higher rates of arthritis/joint problems, asthma/bronchitis, thyroid
problems, and gallbladder problems.
Measurement model

As recommended by Thompson (2000), the measurement model was tested first.
The model had a reasonable fit as indicated by a variety of global fit indices reported in
Table 3. Since the measurement model had a reasonable fit it was prudent to proceed to
the test of the structural model (Thompson, 2000).
Structural Equation Model

A structural equation model was used to test the hypothesized relationships shown
in Figure 1. Figure 2 shows the results of the SEM with standardized path coefficients.
Since there were a number of missing values, estimates were computed using the Full

information Maximum Likelihood Estimation procedure in AMOS 4 (Arbuckle, 1999).
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Fit indices reported in Table 3 revealed an acceptable model fit. As expected these
values did not differ much from the measurement model, since the correlations used in the
measurement model are mathematically indistinguishable from the directional arrows in
the structural model. However, Figure 2 shows that the paths from general support to
efficacy and from exercise support to stress were non-significant. Thus these paths were
removed and the model was re-estimated. As shown in Table 2 the fit indices remained
very similar. Thus, the removal of the nonsignificant paths was supported as seen in the
minimal changes in the fit statistics.

Discussion

The purpose of this study was to test the hypothesized relationships between two
levels of social support, stress and self-efficacy to overcome barriers to exercise in cardiac
rehabilitation. Results from the structural equation model generally supported the
hypothesized relationships. Specifically, it was found that higher general perceptions of
social support were related to less stress and more exercise specific support. Second, more
exercise specific support for exercise was associated with higher efficacy for overcoming
exercise barriers, while stress was associated with less efficacy to overcome exercise
barriers.

Thus, it appears that general perceptions of social support among those entering
cardiac rehabilitation are associated with less stress and more exercise specific support. In
turn, less stress and more exercise specific support results in confidence to overcome
potential barriers to exercise in cardiac rehabilitation. These results are important in the
context of past research showing the influence that barriers to exercise and the confidence

to overcome those barriers can have on the exercise behavior of heart patients. These
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results suggest that social support and stress can play a major role in shaping one’s
expectations of their success for overcoming barriers to activity.
General and exercise specific social support

These results offer support for the notion that different levels of social support
might make important and different contributions to psychological precursors of health
behaviors. In this case, general support perceptions were related to more specific support
for exercise, which impacted on self-efficacy for overcoming barriers to exercise,
supporting the first and second hypotheses.
Social support and stress

General perceptions of social support were negatively related to stress, as
predicted. That is, people reporting more social support reported lower levels of stress.
This is consistent with previous research suggesting that social support should act to
attenuate the psychological impact of stressful experiences. These results support the third
hypothesis.
Social support and self-efficacy

Results support previous research suggesting that social support influences self-
efficacy (Bandura, 1997; Rovniak et al., 2002). However, these results extend previous
research by showing that higher forms of social support influence lower levels of support.
In this case, general perceptions of support were associated with exercise specific
perceptions of support. Thus, while general social support did not directly impact on self-
efficacy it appears to affect self-efficacy through the mediator exercise specific support.

An alternative explanation for this finding is that exercise specific support and

barriers efficacy are naturally related perhaps through past exposure to exercise. Thus, it
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may be that those who have exercised in the past naturally feel more confident that they
can exercise in the future (Bandura, 1997) and perceive that their exercise has been
supported in the past. However, this explanation does not account for the influence of
general social support on exercise specific support. Nevertheless, future research should
include past exercise as well as a prospective design to help eliminate this as a possible
explanation for the current resulits.
Stress and self-efficacy

Finally, these results support previous theory suggesting that negative affective
experiences can negatively impact on self-confidence (e.g., Ewart, 1995). In this case,
experiences of stress were associated with less self-efficacy to overcome barriers to
exercise. Future research could benefit from expanding this pathway further.
Future directions

While interesting these results need to be replicated in future research adding a
temporal sequence between social support, stress and barriers efficacy. Additionally, there
1s a need for research examining the influence of social support, self-efficacy and stress on
exercise behavior during CR and after CR. It may be that initial perceptions of stress and
barriers efficacy change as a result of cardiac rehabilitation. Further, one’s perceptions of
support before starting the CR program may be different from the support actually
obtained during and after CR. Further, it is conceivable that the source of this support may
change. For example, during the CR program the patient may rely upon support from
other patients and from the exercise leaders. After leaving CR the people providing
support will likely change. It may be important to identify how these sources change and

if the usefulness of this support changes.
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Finally, it is presumed that social support and self-efficacy should lead to greater
adherence to the prescribed exercise. Thus, future research needs to investigate the impact
of these psychosocial variables on adherence to exercise during and after CR as well as the

health impacts of this relationship.
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Figure Caption
Figure B-1

Hypothesized model relating stress and general and specific social support to efficacy.
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Table B-1

Demographic characteristics of study sample

Demographic variable Sample
Women (n=138) Men (n=459)
n % %
Marital Status
Single 7 5.1% 32 7.0%
Married/Common law' 85 61.6% 369 80.4%
Divorced/separated** 22 15.9% 37 8.1%
Widowed' 23 16.7% 14 3.1%
Missing 2 1.4% 8 1.7%
Education
Less than HS 18 13.0% 47 10.2%
High-school 53 38.4% 146 31.8%
Post-secondary* 60 43.5% 247 53.8%
Missing 7 5.1% 19 4.1%
Admitting diagnoses
MI 73 52.9% 233 50.8%
Bypass surgery 35 25.4% 129 28.1%
Angioplasty 53 38.4% 203 44.2%
Co morbidities
Arthritis/joint’ 76 55.1% 162 35.3%
Asthma/bronchitis** 30 21.7% 48 10.5%
High Blood pressure 69 50.0% 235 51.2%
Diabetes 26 18.8% 96 20.9%
High Cholesterol 74 53.6% 273 59.5%
Thyroid* 23 16.7% 26 5.7%
Gallbladder’ 27 19.6% 31 6.8%

Note: Percentages are not cumulative for admitting diagnosis or comorbidities.
*p <.05. **p < .01. 'p < .001 between men and women by x2 difference test.
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Table B-2

Means, standard deviations, and correlations among study variables

M SD 1 2 3 4 5 6 7 8
1 ISEL

ropraial 322 072 (D)

2 ISEL-

Belongmg 321 066 60 (70)

3. ISEL-

Tangible 347 058 58 .60  (.65)

g' SSE- 498 235 29 31 17  (94)

pouse

5. SSE- 409 238 20 22 19 61 (94)

Family

6. SSE-

e 361 232 16 A8 .15 48 71 (93)

7. Stress 139 070 -34 -26 -31 -19 -14 -09 (77)

8 Efficacy  6.03 203 .18 .16 21 28 22 24 -44 (92)

Note: Standardized item alpha internal consistencies in parentheses. ISEL: Interpersonal
Support Evaluation List; SSE: Social Support for Exercise. All correlations over .10 in
magnitude are significant.
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Table B-3

Fit statistics for the structural equation models

Model ¥/df  RMSEA CFI NFI RFI NNFI
Measurement 5 ¢, 069 974 965 958 969
model
Structural 3.861 069 974 965 958 969
model
Final model 3.841 069 974 965 959 969

Note: RMSEA = root mean square error of approximation; CFI = comparative fit index;
NFI = normed fit index; RFI = relative fit index; NNFI = nonnormed fit index.
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Figure Caption
Figure B-2

Model with standardized loadings.
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