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There is mounting quantitative evidence demonstrating a relationship between 

various psychological variables and the development or course of coronary artery disease 

(CAD).  Current research in this area clearly illustrates the important role that 

psychological stress plays in both developing and exacerbating CAD, possibly through 

the induction of myocardial ischemia (a reduced flow of oxygenated blood to the heart).  

Therefore it is intuitive that psychological variables aiding a person in avoiding the stress 

response altogether would serve a protective function against experiencing ischemic 

episodes.  The present study examined link between ischemia and psychological variables 

such as self-efficacy and preventive coping resources utilization that are thought to serve 

this protective function.  It was hypothesized that individuals who reacted ischemically to 

psychological (a series of auditory noises and video clips, speech task, and arithmetic 

task) and physical (treadmill) stress tasks would have lower levels of self-reported 

preventive coping resources, general self-efficacy, and cardiac self-efficacy, and higher 

levels of depression than individuals who did not react ischemically.  The author’s goal in 

 vi



beginning to understand the link between these protective psychological variables and 

cardiovascular disease is to proactively identify such variables so that these 

characteristics can be developed and/or strengthened through future treatment 

interventions. 

Fifty male military veterans from the Central Texas Veterans Health Care System 

(CTVHCS) participated in the study.  After filling out a series of inventories, the 

participants engaged in a series of three mental stress tasks and a treadmill stress test.  A 

cardiologist evaluated the participants before and after each of the mental stress tasks and 

the treadmill stress test using a 12-lead ECG (which also provided information on heart 

rate), an echocardiogram, and a blood pressure cuff.  Using this information, the 

cardiologist identified participants as either ischemic reactors or non-reactors. 

Results indicate that ischemic reactor and non-reactor groups do indeed differ on 

measures of depression and preventive coping resources when exposed to psychological 

stress and on levels of social self-efficacy when exposed to physical stress.  Further, 

depression was predicted by the participants’ perceived level of preventive coping 

resources. Implications of the study, as well as study limitations and directions for future 

research are discussed.           
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Chapter 1:  Introduction 

It is well established that coronary artery disease (CAD) remains the leading 

cause of death and a major cause of morbidity, killing more Americans than all other 

diseases combined (American Heart Association, 2001; US Department of Health and 

Human Services, 1990).  An estimated 64,400,000 Americans have cardiovascular 

disease, and in 1999 cardiovascular disease claimed 958,775 lives in the United States, 

equating to 40.1 percent of all deaths (American Heart Association, 2001).   

Cardiovascular diseases such as CAD were uncommon causes of death at the end 

of the nineteenth century (Wielgosz & Nolan, 2000).  This was likely due to the 

agricultural lifestyle of the nineteenth century (e.g., greater work related exercise and the 

absence of high fat fast food).  However, by the middle of the twentieth century, 

cardiovascular diseases reached epidemic proportions in Western, industrialized countries 

accounting for 50% of all deaths (Wielgosz & Nolan, 2000).  This is likely due to people 

becoming more sedentary in office and factory jobs, the stress associated with an urban 

lifestyle, people eating more processed food, and the aging of the population (i.e. longer 

life span) (American Heart Association, 2004).   

The annual cost of cardiovascular disease continues to rise in the United States.  

The costs associated with the disease in 2001 were estimated at $298.2 billion.  Of this 

amount, $199.5 billion is related to nursing home costs, physician and professional 

services, drugs or other medical durables, and home health care.  Indirect costs (mortality 

and lost productivity) total $129.7 billion.  Further, in 2004 costs are estimated to be 

$368.4 billion (American Heart Association, 2001).  Clearly, heart disease has an 

extensive impact on the personal and economic aspects of many Americans’ lives.   
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In roughly half of CAD cases, the first clinical manifestations of the disease are 

catastrophic – myocardial infarction (MI) or sudden death (Blumenthal et al., 1999).  This 

typically happens when the electrical impulses in the diseased heart become rapid or 

chaotic in the face of mental or physical stressors, which can ultimately cause the heart to 

stop beating (American Heart Association, 2004).  In 90 percent of adult victims of 

sudden cardiac death, two or more major coronary arteries are unknowingly narrowed by 

fatty buildups, ultimately disabling the heart.   

If identified early, medication and behavioral change can decrease an individual’s 

likelihood of heart attack.  Therefore, population-based interventions designed to identify 

and modify major risk factors for heart disease are essential.  Most of the risk factors for 

cardiovascular disease that have been investigated are associated with unhealthy lifestyle 

factors such as smoking, obesity, and inadequate exercise (Siegler, 1994).  However, 

there is also mounting empirical evidence demonstrating a relationship between various 

psychological variables and the development or course of CAD (Fava, Abraham, Pava, 

Shuster, & Rosenbaum, 1996).  In light of these findings, there is increasing recognition 

within the mental health and medical communities of the need to identify those 

psychological risk and protective factors associated with CAD.   

Some progress has been made in identifying important psychosocial risk factors 

for the disease.  Clinical depression, Type A personality, defined by hostility, insecurity 

and impatience (Ravaja, Kauppinen & Keltikangas-Jarvinen, 2000; Hendrix & Hughes, 

1997), trait anger (Williams, Nieto, Sanford, & Tyroler, 2001), social support factors 

(Angerer, Siebert, Kothny, Muhlbauer, Mudra, & von Schacky, 2000), and various 

emotional disorders such as anxiety  (Kubzansky & Kawachi, 2000), and exposure to 

acute and prolonged stressors (Kop, 1997) have been implicated in the research literature 

as risk factors related to the onset of CAD.   
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  Recent research suggests that clinical depression may be a particularly important 

predictor of CAD.  For example, clinical depression has been shown to be a continuing 

risk factor for developing CAD decades after the initial onset of depression (Ford, Mead, 

Chang, Cooper-Patrick, Wang, & Klag, 1998).  In a recent study, patients with the 

highest cumulative depression scores over a 6-year period had a 40% increased risk of 

coronary disease and a 60% increased risk of death, compared to those with the lowest 

scores (Ariyo et al., 2000).  Depression also appears to exert a significant negative effect 

on a patient’s prognosis following CAD diagnosis (Mayou, Gill, Thompson, Day, Hicks, 

Volmink, & Neil, 2000).  For instance, Frasure-Smith, Lasperance, and Talajic’s (1993) 

prospective study reported a fivefold greater risk of mortality among depressed, post-MI 

patients than among their non-depressed counterparts.  Given these ominous findings, 

research continues with a number of individual studies and large multi-center clinical 

trials evaluating the specific impact that depression can have on the long-term prognosis 

of patients diagnosed with CAD (Shnek et al., 2001; Gorman & Sloan, 2000; Rozanski, 

Blumenthal, & Kaplan, 1999).   

On the forefront of current research into the psychosocial CAD connection is the 

investigation of the role that psychological stress plays in developing CAD.  As a 

consequence of the body’s physiological reaction to stress, CAD patients often 

experience myocardial ischemia (a reduced flow of oxygenated blood to the heart that 

damages coronary tissue) (Blumenthal et al., 1999).  A number of studies have 

demonstrated myocardial ischemia in up to 40% of patients during activities of daily 

living, and up to 66% of patients upon psychological stress provocation in the laboratory 

(Blumenthal et al., 1999).  The physiological activation of the heart associated with 

psychological stress (heightened and prolonged sympathetic reactivity) slowly damages 

the vasculature throughout the body, setting the stage for the development of CAD, as 
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well as later exacerbating the disease (Sapolsky, 1998).  One study found that the 

coronary arteries of patients without significant disease dilated under psychologically 

stressful conditions, while the vessels of patients with CAD were impaired in their 

capacity to dilate.  This imbalance may precipitate ischemia in some patients with CAD 

(Dakak, Quyyumi, Eisenhofer, Goldstein, & Cannon, 1995).   

Importantly, research has demonstrated that myocardial ischemia in response to 

psychological stress is a much stronger predictor of mortality in cardiac patients than is 

the traditional “treadmill stress test” (Jiang et al., 1996) commonly used to diagnose 

CAD.  Further, CAD patients who experience ischemic reactions in response to 

psychological stress have a poorer prognosis relative to their non-reactive CAD cohort 

(Nademanee, Intarachot, Josephson, Rieders, Mody, & Singh, 1987).  This may be 

because psychological stress-induced ischemic episodes occur at lower heart rates and 

lower cardiac workloads than do ischemic episodes caused by physical demands, making 

them easier to trigger (Blumenthal et al., 1999).  In fact, in studies where actual damage 

to the musculature of the heart was held constant, susceptibility to psychological stress 

was found to be the strongest predictor of patient mortality; and unlike exercise-induced 

ischemia, psychological stress-induced ischemia is often silent, or asymptomatic (Burg, 

Jain, Soufer, Kerns, & Zaret, 1993), making it potentially more dangerous.   

While measuring exercise-induced stress in the laboratory is consistently 

conducted with a treadmill stress test, the measurement of psychological stress is not 

currently as standardized. This is partially because of the difficulty inherent in 

empirically inducing and measuring mental stress.  Most people think about encountering 

psychological stress during the hassles of daily life.  For instance, long commutes to and 

from work, juggling the demands of family and work, and altercations with coworkers or 

family members are common stressors faced by many people living in industrialized 
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countries.  However, ambulatory studies (using a portable ECG device and self-reported 

recall of mental stress) that rely on the spontaneous and uncontrolled association of daily 

life stressors to myocardial ischemia have limited capacity to establish causal 

relationships between mental stress and ischemia (Blumenthal et al., 1999).  Therefore, 

measuring mental stress in the laboratory is becoming more common.   

Recent studies have begun to establish the efficacy of laboratory-modeled mental 

stress for inducing myocardial ischemia in CAD patients (Blumenthal et al., 1999; 

Carney et al., 1998).  Several specific tasks have successfully induced ischemia in a 

substantial proportion of these patients.  One such task is a public speaking exercise 

requiring a person to speak about their undesirable habits or personal faults for 3 minutes 

to an assembled audience of stern attendants (Legault, Breisblatt, Jennings, Manuck, & 

Follansbee, 1993; Rozanski et al., 1988).  Other tasks include playing a series of loud 

noises (Kop et al., 2001) and asking participants to engage in difficult arithmetic tasks 

(Sloan et al., 1999; Kop et al., 2001).  Further, studies on reactivity stability have shown 

that greater test-retest correlations (approaching the .8 mark (Linden, Rutledge, & Con, 

1998) can be gained by computing an aggregate score of observed reactivity changes 

(using an echocardiogram or ECG) for mental stress tasks by averaging the observed 

changes from the various tasks into a single reactivity index (Linden, Rutledge, & Con, 

1998)).  Therefore, measuring the cumulative effects of the mental stress tasks appears to 

be the most reliable measure of reactivity in the laboratory.   

Now that psychological risk factors for CAD and the techniques used to induce 

and measure the effects of mental stress have been briefly overviewed, it is important to 

understand how individuals work to mitigate the negative effects of stress.  Therefore, a 

review of the stress and coping literature is necessary.   
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Traditionally, research examining the stress and coping process has focused on 

the strategies and resources individuals use to cope with the stress response following its 

onset. As an overview, stress has been defined as a state that occurs when individuals 

perceive events in their environment to be taxing or exceeding their resources (Lazarus & 

Folkman, 1984).  Transactional stress coping theory assumes that individuals’ behavioral 

and emotional reactions to stressors stem from their evaluation/appraisal of the stressor 

(van Elderen, Maes, & Dusseldorp, 1999).  Lazarus (1998) distinguishes two kinds of 

parallel evaluations or appraisal processes. The first is primary appraisal, which involves 

the assessment of the personal meaning of an event in terms of potential harm or benefit.  

The second is secondary appraisal, which refers to an individual’s evaluation of his/her 

coping capacity (i.e. does the individual have the capacity to reduce the threat, damage, 

or loss caused by the event).  Coping is thus defined as any effort or strategy used to 

manage or adapt to perceived external or internal demands.   

While successful coping strategies are necessary following stress induction 

(Perlin & Schooler, 1978), the acquisition and development of psychological variables 

that would aid a person in avoiding the stress response altogether would be optimal.  

Aspinwall and Taylor (1997) suggests that these preventive coping factors may facilitate 

an individual’s anticipation or detection of potential stressors in their environment, 

permitting them to act in advance to prevent them or lessen their impact.  In other words, 

certain types of coping resources are thought to be useful for prevention, which would 

presumably result in fewer threats to one’s well-being, and thereby reducing the 

occurrence of the stress response (McCarthy, Lambert & Brack, 1997).  If the stress 

response occurs, however, these preventive coping resources can also serve as the 

foundation for coping strategies, which in turn are used to lessen or negate the negative 

consequences resulting from stress (Wheaton, 1983).   
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Despite the intuitive appeal of preventing rather than simply responding to stress, 

preventive coping is a relatively new concept in the stress and coping literature.  One 

construct thought to be important in prevention is self-efficacy.  Defined as the belief in 

one’s ability to persevere and complete tasks in the face of adversity (Tipton & 

Worthington, 1984), people with high self-efficacy expectancies concerning potentially 

threatening events exhibit less pronounced stress reactions to such events (Wiedenfeld, 

O’Leary, Bandura, Brown, Levine, & Raska, 1990).  For example, McCarthy et al. 

(1997) found that self-efficacy was one of the most important predictors of negative 

emotions immediately following a relationship break-up, and it was interpreted as an 

indicator of the ability to cope preventively with the event.  Self-efficacy has also 

predicted health-related outcomes such as successfully managing osteoarthritis of the 

knee and recovery from orthopedic surgery (Bandura, 1997).  Thus, generalized self-

efficacy may act as a stress buffer.  

In another study of preventive coping resources, Holahan and his colleagues 

(1999) identified the loss of coping resources as a mediator in the relationship between 

extreme stress exposure and psychological functioning (specifically depression).  This 

research may be helpful in explaining why some individuals are able to maintain good 

well-being while others experience the stress response.  Holahan and Moos (1990) also 

found social and personal resources to interactively contribute to stress resistance and 

those who lack such resources to be at particular risk for negative stress reactions.  One 

of the negative stress reactions outlined above is cardiac ischemia.  Given that CAD 

patients often experience myocardial ischemia when subjected to psychological stress, 

such preventive coping resources may serve a protective function against ischemic 

episodes, which eventually cause further heart damage.  While the identification of 

variables and characteristics that comprise preventive coping resources is ongoing, one 
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promising inventory designed to measure resources for preventing stress is the Preventive 

Resources Inventory (PRI) (McCarthy, Lambert, Beard, & Dematatis, 2002).  The 

variables measured on this inventory assess an individual’s perception of his/her ability to 

minimize or negate stressful life circumstances.   

Given the enormous personal and economic costs associated with CAD and the 

clear link between stress and the onset of CAD, the identification of psychological 

variables that protect against experiencing the stress response is essential.  The purpose of 

the present study is to explore the link between cardiovascular disease and psychological 

variables such as self-efficacy and preventive coping resources utilization.  More 

specifically, this study will examine whether individuals who react ischemically to 

psychological (series of auditory noises and video clips, speech task, and arithmetic task) 

and physical (treadmill) stress differ on measures of preventive coping resources, general 

self-efficacy, cardiac self-efficacy, and depression from individuals who do not react 

ischemically.  The author’s goal in beginning to understand the link between these 

protective psychological variables and cardiovascular disease is to proactively identify 

such variables so that these characteristics can be developed and/or strengthened through 

future treatment interventions. 
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Chapter 2:  Review of the Literature 

INTRODUCTION 

Coronary artery disease (CAD) is comprised of a wide array of cardiac related 

conditions that negatively impact cardiovascular functioning in part by interfering with 

the arteries’ ability to deliver oxygenated blood to the muscles of the heart (Lavoie & 

Fleet, 2000).  This insufficient amount of oxygenated blood to the heart muscles, 

myocardial ischemia, results in damage to these muscles over time (Jiang et al., 1996).  

Myocardial ischemia is caused by occluded coronary arteries, by the spontaneous 

constriction of the arteries, or by the failure of the arteries to dilate enough to allow 

additional oxygenated blood to be diverted to the heart for the purposes of maintaining 

normal cardiac functioning.  This eventually kills the cells of the heart muscles that are 

deprived of oxygen (Blumenthal et al., 1999; Allan & Scheidt, 1996).  There are many 

possible triggers for ischemia including physical exertion and psychological stress (Jiang 

et al., 1996).  Myocardial ischemia is usually transient and remits following the 

termination of the psychological or physical stressor that triggers the ischemic response 

(Blumenthal et al. 1999).   

Individuals with coronary artery disease (CAD) often experience more damaging 

cardiac ischemia stemming from psychological, rather than physical stress.  Further, 

those who experience ischemic reactions in response to psychological stress have poorer 

prognoses and higher mortality rates (Nademanee et al., 1987).  This suggests that 

identification of the factors that both contribute to and protect against cardiac reactivity to 

psychological stressors may provide information that would ultimately help treatment 

providers tailor interventions designed to prevent the onset of CAD.  These interventions 

may combat the variables that induce or exacerbate the onset of this disease and bolster 
 9



those variables that are protective in nature.  This literature review will provide a 

framework for this study by reviewing relevant literature. 

CHAPTER OVERVIEW 

An overview of cardiac reactivity and the development of cardiac ischemia in response to 

psychological stress are first provided.  Specifically, the role of cardiac ischemia in 

predicting future cardiac events and methods used for measuring cardiac ischemia are 

discussed.  Studies demonstrating the ability of stress, both chronic and acute, to induce 

ischemia are subsequently reviewed.  Finally, research linking particular psychological 

variables to cardiac reactivity is examined.   

With respect to the psychological variable/cardiac reactivity relationship, several 

variables including socioeconomic status, hostility, depression, social isolation, and low 

self-efficacy have been linked to the development of CAD, and the most important 

studies discussing these associations will be reviewed.  These studies are reviewed to 

facilitate the reader’s understanding of the risk some psychological variables pose in 

contributing to the development and exacerbation of CAD, and to illustrate the 

abundance of existing research that examines these risk factors.  However, not all of these 

variables are examined in the current study.  The belief that guides this study is that 

levels of coping resources, including preventive coping resources, and other 

psychological resources such as self-efficacy, can be assessed and will differ among 

ischemically reactive and non-reactive individuals subjected to psychological stress.  

Therefore, because the number of subjects included in this study was limited and posed 

statistical power considerations, these are the primary variables being examined.  

Depression (the risk factor most clearly linked to CAD) was also included as a study 

variable to ensure that this study was “anchored” in past research by replicating results 
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obtained in prior studies.  This lends face validity to the significant findings in this study 

related to the protective factors being examined.   

In the section on stress and coping, the Cognitive-Mediational model of stress and 

coping advanced by Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen (1986) is 

reviewed.  This model is the most widely accepted and commonly cited stress theory, and 

it views stress as that which is appraised as stressful (Hobfoll, Schwarzer, & Koo Chon, 

1998).  This model of coping will then be expanded upon in the preventive coping 

section, with a discussion of the Conservation of Resources theory advanced by Hobfoll 

(1988).  McCarthy et al.’s (2002) model of preventive coping resources will also be 

presented along with a dialogue of how it expands upon Folkman et al.’s (1986) model of 

coping by using components of Hobfoll’s resource conservation theory.  Together, these 

theories present a comprehensive approach to understanding how individuals perceive 

and cope with demanding events in the environment, and also how it is possible for some 

individuals to avoid experiencing the stress response altogether.   

CARDIAC ISCHEMIA AND STRESS 

The Pathophysiology of Ischemia 

Ischemia is a decrease in the flow of oxygenated blood to the heart that damages 

the heart muscles over time (Gullette, Blumenthal, Babyak, Jiang, & Waugh, 1997).  

Ischemia provides a good model for studying CAD pathophysiology because it is easy to 

provoke and reverse, clinically important, can be ethically induced in the laboratory 

(Ironson, Taylor, Boltwood, Bartzokis, & Dennis, 1992), and has been shown to be a 

reliable marker for predicting future cardiac events (Jain, Burg, Soufer, & Zaret, 1995).   

Physiologically, the body’s response to perceived stress in the environment can 

involve ischemia.  This response to stress is controlled by the autonomic nervous system.  
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One half of the system (the sympathetic nervous system (SNS)) is turned on during 

stress, and the other half (the parasympathetic nervous system (PNS)) is suppressed 

(Sapolsky, 1998).  The SNS mobilizes and mediates vigilance, arousal, and activation 

during perceived emergencies by releasing adrenaline and noradrenaline (i.e. 

norepinephrine) into the body through sympathetic nerve endings (Sapolsky, 1998).  

During periods of homeostasis (i.e. when the system is not stressed), the PNS is activated 

and promotes growth and energy storage.  However, as these systems work in opposition, 

the PNS processes are turned off during emergencies.  In addition to adrenaline and 

norepinephrine, another important class of hormones released in response to stress is the 

glucocorticoids.  These steroid hormones act much like epinephrine to mobilize the body.  

However, while epinephrine acts within seconds, glucocorticoids support activity over a 

period of hours (Sapolsky, 1998).   

The heart beats faster and harder by turning down parasympathetic tone, turning 

up the activation of the SNS, and releasing glucocorticoids. In the face of a maximum 

stressor, this response can produce about five times the output of the heart when 

compared to the heart’s output during rest (Sapolsky, 1998).  Further, coronary arteries 

are constricted by the SNS and glucocorticoids to increase the rate of blood pressure 

coursing through them.  This serves to deliver blood at a greater speed to the body’s 

muscles.  The increased blood pressure associated with the activation of the SNS also 

thickens the lining of the vessels.  This increased pressure will eventually tear the lining 

of the vessels and these holes can accumulate glucose and platelets.  Over time this will 

clog arterial vessels and cause atherosclerosis (Sapolsky, 1998).  Atherosclerosis can 

block blood vessels to the point that the heart becomes partially deprived of blood flow, 

and thus the oxygen it needs to function properly.  This process, called myocardial 

ischemia, prevents the arteries from dilating in response to the next activation of the 
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stress response.  Instead, just at the point that the heart needs more oxygen to function, 

the vessels constrict so that oxygen flow is even more stymied (Sapolsky, 1998).  Clearly, 

individuals who frequently engage the stress response to the demands of daily living are 

at risk for severely damaging their heart.  In support, a number of studies have shown 

psychological stress-induced ischemia to predict subsequent clinical events (e.g. 

myocardial infarction or sudden cardiac death) among patients with CAD (Krantz, 

Santiago, Kop, Merz, Rozanski, & Gottdiener, 1999).   

Acute and Chronic Stress 

The types of mental stress that can induce ischemia include both acute and 

chronic stressors.  Acute stressors have been defined as sudden, stressful life events such 

as the death of a spouse or extreme anger induced by an environmental trigger.  Chronic 

stress occurs when the body consistently re-experiences the stress response because of a 

longstanding, low-grade stimulus in the environment.       

One of the most notable physiological affects of acute stressors is their ability to 

induce ischemia.  Acute stress also appears to immediately precede sudden cardiac death 

(Myers & Dewar, 1975; Cottington, Matthews, Talbott, & Kuller, 1980), illustrating the 

devastating effects of acute psychological stress on the body.  In a 1995 study by 

Mittleman and colleagues, heart attack patients reported elevated levels of anger within 

2-hours of the cardiac event. The presence of anger episodes also resulted in a doubling 

of heart attack risk.  Cardiac event rates also increase in the immediate aftermath of other 

acute life stressors, such as earthquakes and terrorist activities.  For instance, during the 

massive Los Angeles earthquake of 1994, the number of sudden cardiac deaths due to 

CAD rose sharply, from a daily average of 4.6 in the preceding week to 24 on the day of 

the earthquake (Leor, Poole, & Kloner, 1996).   
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Chronic stress also plays a role in the development of cardiac ischemia.  Chronic 

stress occurs when the body consistently re-experiences the stress response because of a 

longstanding, low-grade stimulus in the environment.  With chronic increases in blood 

pressure that accompanies repeated stress, damage begins to occur at branch points in 

arteries throughout the body (Sapolsky, 1998).  Myocardial ischemia can occur if this 

damage happens to arteries in the heart.  When a heart that has been suffering from 

chronic myocardial ischemia encounters an acute stressor, the coronary arteries can 

constrict and ultimately cardiac events such as heart attack can occur (Sapolsky, 1998).  

In one study, participants who had myocardial infarction or sudden cardiac death had 

marked elevations on a measure of recent stressful life events during the six-month 

period preceding these events (Rahe, Romo, Bennett, & Siltanen, 1974).   

Types of chronic stress that have been examined in the literature include 

occupational stress, family demands, and marital strain.  Work related stress is the most 

widely studied chronic life stress associated with CAD.  Although many aspects of one’s 

work environment have been studied, much interest has focused on models of inherent 

“tension” at work.  Specifically, Karasek & Theorell (1990) proposed that high work 

demand combined with low decision-making latitude result in high job strain, which is 

associated with increased risk of CAD.  In one study of 1928 male workers followed for 

six years, job strain was associated with a 4-fold increase in the risk of cardiovascular 

system-related death (Theorell et al., 1998).  These findings have been supported by 

several other studies (Karasek et al., 1988).  With respect to family stress, Lundberg and 

Frankenhaeuser (1999) reported that mothers who work outside the house appear to be at 

greater risk for developing CAD than those who stay home.  These researchers attributed 

this finding to the role conflicts experienced by working moms. 
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Behavioral Stressors and the Development of CAD in Women 

Though women are not included as participants in this study, some interesting 

gender differences in the development and onset of CAD should be noted.   

Premenopausal women develop CAD, ischemic stroke, and atherosclerosis with much 

less frequency when compared to men of similar age (McGill & Stern, 1979).  The age 

differential between the sexes in the onset of CAD has focused most research in this area 

on men.  After the onset of menopause, however, which delays the onset of the disease in 

women by approximately 10 years (Colditz, Willett, Stampfer, Rosner, Speizer, & 

Hennekens, 1987), the prevalence of CAD in women equals that found in men.  The 

various effects of estrogen in premenopausal women are believed to account for most of 

this sex difference by protecting against atherosclerosis (Sutton-Tyrrel, Lassila, Meilahn, 

Bunker, Matthews, & Kuller, 1998).  Nevertheless, because atherosclerosis progresses 

over decades, it is likely that the clinical cardiac events occurring in postmenopausal 

women have their beginnings in the premenopausal years (Sutton-Tyrrel et al., 1998).  

This conclusion is supported by a recent study showing the presence of relatively 

extensive focal atherosclerosis in premenopausal women (Sutton-Tyrrel et al., 1998).  

Further, ovarian abnormalities, by reducing the amount of estrogen in the body, could 

accelerate atherogenesis in premenopausal women, thereby predisposing these 

individuals to CAD later in life (Rozanski et al., 1999).   

Interestingly, in a population of premenopausal monkeys, psychosocial stress 

reliably induces ovarian impairment in half of the socially housed females that occupy 

subordinated status in their social groups (Adams, Kaplan, & Koritnik, 1985; Kaplan, 

Adams, Clarkson, Manuck, Shively, & Williams, 1996).  These animal findings establish 

the possibility that behavioral stressors influence the development of CAD in women 

during the premenopausal period through effects on ovarian impairment or estrogen 
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hormonal activity (Rozanski et al., 1999).  Since many premenopausal women may 

experience ovarian compromise (possibly in reaction to psychosocial stress exposure) at 

some time during their reproductive years (Prior, Vigna, Schecter, & Burgess, 1990), the 

number of women who experience accelerated atherosclerosis may be much larger than 

anticipated.   

Modeling Stress in the Laboratory 

The ability of acute psychological stress to induce myocardial ischemia has been 

assessed in the laboratory with modeled forms of stress (e.g., mental arithmetic and 

speaking tasks) and sensitive imaging techniques able to detect the extent and severity of 

mental stress-induced myocardial ischemia (e.g., echocardiography)  (Gottdiener et al., 

1994).  Initially, exercise stress testing was the model for inducing ischemia in the 

laboratory.  Typically a Bruce, or Modified Bruce protocol is used on the treadmill 

(Chaitman, 1992).  The test is conducted in three-minute stages that gradually increase in 

speed and workload (grade of the treadmill).  The protocol continues until diagnostic ST 

segment depressions are found on the ECG, chest pain occurs, or until excessive fatigue 

or gait problems occur (O’Brien, 2004).  The Modified Bruce protocol basically starts at 

a lower workload than the Bruce and is used primarily with the elderly, sedentary 

patients, and with those who are post myocardial infarction (MI) (O’Brien, 2004).  

Because exercise testing was the model, or “gold-standard”, initial studies on the role of 

mental stress also used ST-segment changes in the ECG to detect myocardial ischemia.   

However, psychological stress to the demands of daily living, and not just 

physical exertion, appears to be a potential trigger of ischemia in coronary patients 

(Gullette et al., 1997).  Therefore, researches have begun to use situations people appraise 

as stressful to elicit physiological responses to stress in the laboratory (Turner, 1994).  

Approximately half of CAD patients with exercise-induced myocardial ischemia also 
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manifest inducible ischemia during mental stress testing in the laboratory.  Mental stress-

induced ischemia is usually electrocardiographically and clinically “silent”, which means 

that it can be asymptomatic.  It also occurs at relatively low heart rate elevations 

compared with treadmill-stress testing (Rozanski et al., 1999).  Not surprisingly, patients 

who manifest ischemia during laboratory mental stress tests are also more likely to 

manifest ischemia in their daily life activities (Legault, Langer, Armstrong, & Freeman, 

1995).  Finally, just as CAD patients who have ischemic reactions during their daily life 

activity have an increased likelihood of experiencing future cardiac events, recent studies 

also suggest that mental-stress induced ischemia in the laboratory setting also 

successfully predicts future cardiac events (Jiang et al., 1996). 

Psychological stressors used for laboratory studies can be operationally defined 

by two criteria.  They are those that 1) demand continuous mental effort and active 

engagement in the task in order to achieve reasonable task completion, and that 2) require 

minimal physical exertion (Turner, 1994).  Further, many researchers believe that in 

order to be viable, the task should be able to “activate a threshold-based delineation 

between high reactors (those showing sizable reactivity) and low reactors” (Turner, 1994, 

p. 41).  Most stress reactivity protocols typically include one or more of the following 

standardized cognitive-behavioral challenges: exposure to a noxious stimuli (i.e. loud, 

erratic bursts of noise); cognitive tasks such as mental arithmetic; and some sort of 

performance based task, such as public speaking (Carney et al., 1998).   

The frequency and magnitude of mental stress-induced ischemia or cardiac 

reactivity varies according to the type of mental stressor.  For example, passive reactivity 

tasks, such as viewing a stressful film, can evoke acute changes in blood pressure 

(Carney et al., 1998).  It has also been demonstrated that stress that is more emotionally 

laden, such as a speaking assignment concerning personal faults, results in a significantly 
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greater frequency and magnitude of inducible left ventricle wall motion abnormalities 

(which identifies the presence of cardiac ischemia) than does more nonspecific mental 

stress, such as performance-based tasks like mental arithmetic exercises (Rozanski et al., 

1988).  Speech and arithmetic tasks are the most frequently used in research, and thus 

will be discussed in this literature review. 

Mental arithmetic tasks have a long history in studies of physiological 

responsivity (Turner, 1994).  One form of this task is the serial subtraction task.  Subjects 

are given a number (e.g. 1754) and asked to subtract another number (e.g. 17) from the 

initial number, and then 17 from the resulting number, and so forth, saying each 

successive answer out loud (Turner, 1994).  Subjects are encouraged to be as fast and 

accurate as possible in their responses during pre-task instructions.  The most important 

aspect of such a task is to stimulate the cardiovascular system of all individuals 

sufficiently so as to identify those predisposed to react ischemically.  Thus, one must 

account for individual differences such as math ability when designing such a test.  In a 

recent study, a 2-minute mental arithmetic test was shown to provoke increases in blood 

pressure and heart rate (Markovitz et al., 1998).   

Recent studies employing mental stress tests have increasingly adopted speech 

tasks as one of their laboratory stressors (Turner, 1994).  A common speech task involves 

asking participants to construct a story or scenario around the interpersonal interactions 

that might take place during a hypothetical stressful situation (Turner, 1994).  One 

scenario is being arrested and falsely accused of shoplifting.  Other scenarios include 

discussing personal faults or recent conflict with a loved-one (Turner, 1994).  Such a task 

should be standardized so that each person is given the same task instructions and has the 

same time frame within which to complete the task, yet every subject is able to bring to 

bear his/her personal experience or imagination (Turner, 1994).   
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Assessment of Laboratory Reactivity 

The ability of a mental stress task to elicit cardiac reactivity is only as effective as 

the measurement devices used to measure this reactivity.  Recently, investigators have 

used sensitive, non-invasive techniques such as two-dimensional echocardiography to 

evaluate mental stress influences on ischemia (Blumenthal et al., 1999).  This technique 

has demonstrated that experimental mental stress can provoke ischemia through the onset 

of ventricular wall motion abnormalities in a significant proportion of CAD patients 

(Blumenthal et al., 1999).  Rozanski and his colleagues (1988) compared changes in wall 

motion abnormalities induced by acute mental stress to wall motion abnormalities 

induced by physical exercise in 39 patients with documented coronary disease.  Almost 

two-thirds had wall motion abnormalities during periods of mental stress, and the 

magnitude of wall motion abnormalities during mental stress was comparable to that 

induced by exercise in the same patient.   

Less effective laboratory measurements of cardiac ischemia include ambulatory 

and stationary electrocardiogram (ECG).  The ECG is a measure of the electrical field 

throughout the heart (Krantz & Falconer, 1997).  The ECG can be measured with 

electrodes placed on the body surface.  The electrical activity that is generated by the 

heart during each beat is represented graphically on a monitor and each portion of the 

ECG corresponds to a particular portion of the cardiac cycle.  ECG measurement can be 

ambulatory, using a device called a Holter monitor, or stationary, using a 12-lead ECG 

device.  Ambulatory ECG studies have shown that myocardial ischemia during daily life 

or in response to laboratory induced mental stressors is usually without symptoms and 

often occurs at relatively low heart rates (Jiang et al., 1996).  Other studies have shown 

that patients who exhibit ambulatory ECG ischemia are more likely to suffer adverse 

clinical events (i.e. heart attack) (Rocco, et al., 1988).   
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Heart rate measurement has also been used to examine cardiac reactivity in 

response to psychological stress.  The resting heart rate of a healthy adult is around 70 

beats per minute (Papillo & Shapiro, 1990).  However, it may exceed 150 beats per 

minute during times of emotional stress or exercise (Krantz & Falconer, 1997).  This 

difference is due to the activation of sympathetic nerve fibers innervating the heart, which 

in turn causes the sinoatrial (SA) node of the heart to produce an increase in heart rate.  

Although heart rate alone may provide ambiguous information concerning the precise 

mechanism of cardiac reactivity and the possible presence of ischemia (Papillo & 

Shapiro, 1990), it can be a useful measurement tool in conjunction with measurement of 

left ventricle performance (i.e. echocardiogram) (Larsen, Schneiderman, & Pasin, 1986).   

Blood pressure measurement has also been used to assess cardiac reactivity in the 

laboratory.  Blood pressure assessment consists of systolic and diastolic pressure 

measurements.   Systolic blood pressure (SBP) refers to the level of pressure occurring in 

the arteries upon the ejection of blood into the arterial tree during the systole phase of the 

cardiac cycle.  Diastolic blood pressure (DBP) refers to the level of pressure occurring 

between bouts of ejection, during the diastole phase of the cardiac cycle.  As summarized 

by Turner (1994), “Systolic pressure can be thought of as being an indicator of the 

maximum pressure with which blood is ejected from the heart during the peak 

contraction during systole, while diastolic blood pressure can be regarded as a 

representation of the steady pressure within the vasculature between beats” (p. 28).  For 

young adult males, 120mmHg and 80 mmHg are often considered average levels for 

systolic and diastolic pressure, respectively (Turner, 1994).  Ewart and Kolodner (1992) 

found an excessive blood pressure and heart rate response to mental stress in a group of 

children of hypertensive parents.  Carels, Blumenthal, and Sherwood (2000) also found 
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that individuals with high levels of emotional responsivity showed greater increases in 

blood pressure and heart rate when experiencing negative emotions.   

Summary 

The literature reviewed in this section suggests that stress, both acute and chronic, 

can induce myocardial ischemia and make individuals more susceptible to cardiac events, 

such as heart attack or the development of CAD.  Stressful life events appear to have 

their most adverse effects in the case of people with a high sense of external locus of 

control, people who cope poorly, and people who have little resilience of personality, that 

is, who do not have what has come to be called a “hardy” personality (Bloom, 1979).  

Substantial research examining the association between CAD and other psychological 

variables has been conducted and will be reviewed in the next section. 

THE RELATIONSHIP BETWEEN PSYCHOLOGICAL VARIABLES AND CARDIAC 
REACTIVITY 

Mounting evidence supports the association between psychosocial variables and 

CAD.  As noted by Rozanski et al. (1999), “Although the importance of psychosocial 

factors in the development and expression of coronary artery disease (CAD) has been 

debated, an extensive recent literature now establishes that psychosocial factors 

contribute significantly to the pathogenesis of CAD” (p. 2192).  

It is important to note that the pathophysiological mechanisms underlying the 

relationship between these variables and CAD can be divided into behavioral factors, in 

which psychosocial conditions contribute to a higher frequency of adverse health 

behaviors (e.g. poor diet, smoking, lack of exercise), and direct physiological impact on 

the body, such as the activation of myocardial ischemia (Rozanski et al., 1999).  Evidence 

of the relationship described above is composed largely of data relating CAD to five 

specific psychological domains: 1) depression, 2) anxiety, 3) personality factors and 
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character traits, 4) social isolation, and 5) life stress (discussed in the previous section).  

Literature in each of the first four domains will be briefly reviewed.  Given the strong 

link between socioeconomic status (SES) and CAD, this literature will also be examined.  

What will become clear through this review, is that the focus of recent research in this 

area has been on risk factors for developing CAD, rather than factors that might protect 

against the development of the disease.  Because the focus of this study is on 

psychological variables (self-efficacy and preventive coping resources) that might serve 

to guard against developing CAD, attention will also be turned to the dearth of literature 

in this area.   

Depression as a Risk Factor for Cardiac Disease 

As previously stated, not all of the variables identified by current research to be 

risk factors for developing or worsening CAD were examined in this dissertation.  

However, because research has consistently determined that depression is strongly linked 

to CAD, it was included as a variable in this study with the hope of replicating past 

research findings.  It was hypothesized that replicating the link between ischemic 

reactivity and depression in our sample population would generally assist in validating 

any other study results. 

Much of the research examining the link between depression and CAD has 

focused on the relationship between depression and recovery from coronary events.  

There have been consistent findings among cardiac patients who are depressed of 

increased secondary coronary events (Carney, Freeland, Rich, & Jaffe, 1995).  For 

example, even mildly depressed mood during the initial week of hospitalization is 

independently associated with an increased cardiac mortality rate following an acute 

myocardial infarction (Frasure-Smith, Lesperance, Juneau, Talajic, Bourassa, 1999).  A 

study by Carney, Rich, Freedland, & Saini (1988) also demonstrated that depression was 
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the best predictor of recurrent cardiac events during the first 12 months post coronary 

angiography (a procedure that tests for obstructions in the arteries).  

Studies also consistently report higher depression rates among cardiac patients 

(16-23% as opposed to 13% in the general population) (Schleifer, Macari-Hinson, Coyle, 

Slater, & Kahn, 1989; Frasure-Smith, Lesperance, & Talajic, 1993). Carney and 

associates (1988) reported that patients with major depression were 2.5 times more likely 

to develop a serious cardiac complication over a twelve month period than non-depressed 

patients. Further, depressive symptoms alone appear sufficient to increase CAD risk 

(Anda, Williamson, Jones, Macera, & Eaker, 1993).  This relationship between 

depression and CAD is not well understood, but may be due in part to either, 1) the 

tendency for depressed people to engage in high risk behaviors such as smoking or lack 

of exercise (Carney, Saunders, Freedland, Stein, Rich, & Jaffe, 1995), 2) hyperactive 

hypothalamic-pituitary-adrenal axis responses to acute mental stress in depressed 

individuals (Arato, Banki, Nemeroff, & Bissette, 1986; Banki, Karmasci, Bissette, & 

Nemeroff, 1992), 3) the tendency for depressed people to have reduced heart rate 

variability (Stein et al., 2000), or 4) the autonomic regulation of the heart (Rozanski et al., 

1999).  Some of the most widely recognized theories regarding the pathophysiology of 

depression’s impact on heart functioning will be reviewed next.   

The Pathophysiology of Depression’s Impact on the Heart 

The mechanisms underlying the increased cardiac mortality in depressed patients 

are still not definitively established (Roose & Spatz, 1998).  Depressive symptoms have 

been linked to an inflammation of the coronary arteries (Appels, Bar, Bar, Bruggeman, & 

de Baets, 2000).  Further, depression may also leave an individual at increased risk for 

the development of a myocardial infarction (i.e. heart attack) when under stress by 

triggering an accumulation of blood platelets (which can clog arteries) through the release 
 23



of the neurotransmitter serotonin (Lavoie & Fleet, 2000). Adverse effects of depression in 

coronary heart disease patients are believed to be due, in part, however, to dysregulation 

of the autonomic nervous system (Stein, Carnet, Freedland, Skala, & Jaffe, 2000).   

Some studies suggest that depression is associated with increased sympathetic 

nervous system activation (Huges & Stoney, 2000).  However, recent data reflects that 

changes in the ratio between sympathetic and parasympathetic tone make depressed 

patients more vulnerable to ventricular fibrillation (Carney et al., 1988; Yeragani, Pohl & 

Balon, 1991; Roose & Dalack, 1992).  Specifically, these researchers concluded that 

disruptions in autonomic control of the heart might actually result from decreased 

parasympathetic nervous system activation without an increase in the sympathetic 

nervous system functioning (Hughes & Stoney, 2000).  Another study defined autonomic 

dysregulation as a predominance of adrenergic activation and/or lack of parasympathetic 

modulation. This study found autonomic dysregulation in medically well patients with 

major depressive disorder (Stein et al., 2000) as evidenced by elevated plasma and 

urinary catecholamines and their metabolites (Veith et al., 1994), altered cardiac 

autonomic balance as measured by elevated resting heart rate (Frasure-Smith, 

Lesperance, & Talajic, 1993), and decreased heart rate variability (Carney et al., 1995).   

Heart rate variability refers to the beat-to-beat alterations in heart rate and reflects 

the interplay and balance between sympathetic and parasympathetic input on the cardiac 

pacemaker (Roose & Spatz, 1998).  It has been demonstrated that a high degree of heart 

rate variability is present in hearts with good functioning and low heart rate variability is 

often found in patients with severe CAD or congestive heart failure (Stein et al., 2000).  It 

has been argued that “the measurement of heart rate variability could illuminate the 

mechanism underlying the association between depression and sudden cardiac death 

(ventricular fibrillation), inasmuch as heart rate variability would reflect abnormalities in 
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sympathetic and parasympathetic balance in the depressed patient” (Roose & Spatz, 

1998, p. 159).   

A number of investigators have examined heart rate variability in depressed 

patients, but the results are inconsistent (Roose & Dalack, 1992; Yeragani et al., 1991).  

The most consistent finding is that depressed patients have a decrease in the high 

frequency component of heart rate variability, which represents parasympathetic tone.  

This implies that these people have decreased parasympathetic activity when compared to 

normal controls (Roose & Spatz, 1998).  Because decreased parasympathetic activity 

lowers the threshold for ventricular fibrillation, it is possible that this decreased high 

frequency heart rate variability found in some depressed patients may contribute to the 

increased rates of cardiovascular mortality in depressed patients (Roose & Spatz, 1998).   

Though the data come from different studies and different patient populations, a 

strong argument for changes in parasympathetic tone in the depressed patient creating a 

vulnerability to ventricular fibrillation is emerging.  Ventricular fibrillation, in turn, 

results in an increased rate of sudden cardiac death, particularly in the depressed patient 

with ischemic heart disease (Roose & Spatz, 1998).   

Other Psychological Risk Factors for Cardiac Disease 

The following variables have been shown in the current literature to be risk 

factors for developing CAD.  Because of the limited scope of this study outlined 

previously, not all of these variables were measured for this dissertation.  However, they 

are presented here in order to provide a context for the research conducted in this 

dissertation.  

Until recently, evidence linking anxiety to CAD was limited to demonstrations of 

elevated mortality rates among psychiatric patients with anxiety disorders (Coryell, 

Noyes, & Clancy, 1982).  Evidence now connects anxiety disorders to the development 
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of cardiac events in general populations, as well (Kowachi, Sparrow, Vokonas, & Weiss, 

1994).  Further, it has been noted that there is a dose-dependent relationship between 

anxiety levels and the occurrence of sudden cardiac death (Kowachi et al., 1994).  

Positive associations between CAD and panic disorders (Weissman, Markowitz, 

Ouellette, Greenwalk, & Kahn, 1990) and between CAD and “worry” (defined as a 

subcategory of generalized anxiety disorder) (Kubzansky, Kawachi, Spiro, Weiss, 

Vokonas, & Sparrow, 1997) have also been reported in recent studies.  However, 

Rozanski et al. (1999) note that many of the studies have been small and that more large-

scale epidemiological research among CAD patients needs to be conducted.   

Personality characteristics and character traits have also been associated with the 

development of CAD.  Hostility is one such trait (Barefoot, Dahlstrom, & Williams, 

1983).  Hostility is a broad psychological construct encompassing negative orientations 

toward interpersonal relationships and traits such as anger, cynicism, and mistrust.  

Hostility has been related to the development of CAD in high-risk men (Dembroski, 

MacDougall, Costa, & Grandits, 1989) and has been linked to the progression of carotid 

atherosclerosis (Rozanski et al., 1999).  

“Type A” behavior is another personality constellation that appears associated 

with CAD.  The Type A syndrome is characterized by traits of excessive 

competitiveness, exaggerated commitment to work, anger, and hostility (Rozanski et al., 

1999).  Rosenman, Brand, Jenkins, Friedman, Straus, & Wurm (1975) found Type A 

behavior associated with a 2-fold increased risk of CAD and a 5-fold increased risk of 

myocardial infarction over an 8.5 year period.  

Finally, prospective studies appear to confirm the link between low social support 

(social support defined as having a variety of social contacts who are available as 

resources for one’s personal benefit) and an elevated risk of CAD (Cohen, Underwood, & 
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Gottlieb, 2000).  In their 6-year follow-up study of CAD patients, Orth-Gomer, 

Hamstein, & Perski (198) determined that the third of their sample having the lowest 

number of social ties were at a 50% greater risk of CAD mortality than those with more 

social support.  Similarly, Vogt, Mullooly, Ernst, Pope, & Hollis (1992) found in their 

15-year longitudinal study that subjects with a wide range of social contacts were less 

likely to die of a heart attack than their socially isolated cohorts.  It has been speculated 

that these deleterious effects may be due to the lack of emotional support (Berkman, Leo-

Summers, & Horowitz, 1992). 

Socioeconomic status (SES), a psychosocial variable defined as an individual’s 

occupation, economic resources, social standing, and education (Kaplan & Lynch, 1997), 

has also been shown to be a powerful predictor of CAD. This SES-CAD “gradient”, in 

which health improves and mortality decreases at each higher SES level, is proposed to 

be the product of many factors such as limited access to healthcare, poor nutrition, 

inadequate housing, and an increase of risk-related behaviors such as smoking and 

insufficient exercise (Kuczmarski, Flegal, Campbell, & Johnson, 1994).  Data analysis 

from more than 2002 Finnish men determined that those in the lower socioeconomic 

strata (as determined by income) were nearly 2.66 times more likely to die of CAD than 

those in the highest strata (Lynch, Kaplan, Cohen, Tuomilehto, & Salonen, 1996).  

Further, psychosocial factors such as low socioeconomic status are likely to cause 

interactions and situations encountered in daily life to be more frequently experienced as 

stressful, thereby increasing the amount of chronic psychological stress and in turn 

exacerbating the progression of CAD (Kop, 1997). 

In summary, recent research establish psychosocial factors as significant 

contributors to the pathogenesis of CAD (Rozanski et al., 1999).  These findings indicate 

that it is imperative to enhance behavioral interventions among CAD-prone individuals.  
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Since chronic psychosocial stress is subject to clinical modification (Rozanski et al., 

1999), its contribution to the underlying development of CAD might potentially be 

reduced by treatment interventions.  To date, evidence supporting this hypothesis has 

been limited by a lack of adequate clinical intervention (Rozanski et al., 1999).  

Therefore, this study purported to examine the factors that might aid a person in avoiding 

or minimizing the stress response.  Once these variables are identified, they could then be 

modified through clinical intervention. 

Possible Protective Factors 

Few studies have attempted to identify or examine psychological variables that 

might aid an individual in avoiding the activation of the stress response.  However, some 

of the limited research in this area has studied self-efficacy in coronary patients to 

determine its relevance to behaviors involved in coronary prevention or rehabilitation 

(Sullivan, LaCroix, Russo, & Katon, 1998).   

Self-efficacy makes a difference in how people feel, think, and act.  In terms of 

feeling, a low sense of self-efficacy is associated with depression, anxiety, and 

helplessness (Hobfoll et al., 1998).  In terms of thinking, a strong sense of competence 

facilitates cognitive processes and academic performance (Hobfoll et al., 1998).  Self-

efficacy levels can also enhance or impede the motivation to act.  Self-efficacy, which is 

“based on the proposition that people’s actions are greatly affected by their beliefs and 

expectations about the consequences of their behavior, determines whether people will 

continue to exert efforts in obtaining desired outcomes or give up” (Shnek, Irvine, 

Stewart, & Abbey, 2001).  Individuals with high self-efficacy choose to perform more 

challenging tasks (Hobfoll et al., 1998).  For example, some patients will make 

efficacious efforts such as changing bad health habits and taking their medications in 

order to decrease the risk of future problems, while others may fail in their efforts and be 
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at risk for becoming helpless (Shnek et al., 2001).  Overall, once an action has taken 

place, high self-efficacious people invest more effort and persist longer in service of their 

goals than those with low self-efficacy.  When setbacks occur, the former recover more 

quickly and maintain commitment to their objectives (Hobfoll et al., 1998). 

Self-efficacy has been shown to be important in reducing cardiovascular risk 

factors (Ewart, Stewart, & Gillian, 1986), possibly by reducing the stress response via 

enhanced perceived control (Rodin, 1986; Widenfeld, O’Leary, Bandura, Brown, Levine, 

& Raska, 1990).  In one study, self-efficacy to maintain function and to control 

symptoms helped predict the physical functioning of the subjects (Sullivan et al., 1998).  

Despite this promising research, however, few have examined the specific aspects or 

types of self-efficacy that serve to protect against cardiac ischemia.   

Other studies have addressed the importance of the appraisal and management of 

stressors in the development of hypertension (Diamond, 1982; Harrell, 1980).  Subjects 

who believed that they could control their emotions and manage stress through relaxation 

and thought control demonstrated lower heart rates and blood pressure.  Further, there 

have been studies conducted that demonstrate support for decreased cardiovascular 

reactivity associated with certain coping resources such as confidence, acceptance, 

tension control, and cognitive restructuring (Buzzell, Riordan, Smith, & Matheny, 1994).   

Any psychological resources that could protect an individual from experiencing 

the stress response could protect against the development of CAD, as psychological stress 

has been repeatedly shown to increase the risk of cardiac events.  This introduces the idea 

of preventive coping resources (which will be discussed in detail later in this chapter).  

Preventive coping resources as proposed by McCarthy et al. (2002) are a compilation of 

positive resources that enable individuals to view environmental demands as challenges, 

rather than stressors.  A complete review of McCarthy’s model of preventive coping and 
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its integration with the larger theoretical framework’s of stress and coping proposed by 

Lazarus & Folkman (1984) and Hobfoll (1988) will also be discussed to illustrate how 

the stress response is induced and the coping mechanisms that can be enacted to combat 

it.        

A COGNITIVE-MEDIATIONAL THEORY OF STRESS AND COPING 

 Any event perceived to be frustrating or dangerous triggers the body’s stress 

response, which includes the release of powerful stress hormones and changes in nervous 

system functioning that can eventually damage the heart.  It is widely accepted that the 

ability to cope with stress is an important determinant of one’s health and well-being 

(Lightsey, 1996).  Further, coping has recently become an organizing framework for 

research on human stress (Skinner & Wellborn, 1997).  Over the past several decades, 

convergence has occurred among theorists and researchers toward a transactional model 

of stress (Matheny, Aycock, Pugh, Curlette & Cannella, 1986).   

Lazarus & Folkman (1984) developed this transactional theory of psychological 

stress and coping over a number of years.  Their model of stress and coping partially laid 

the foundation for the theoretical basis of this study.  In their theory, the importance of 

subjective evaluations of events in determining whether or not demands will be 

experienced as stressors is emphasized.  Within this framework, factors within 

individuals or their environment can potentially influence appraisal or adaptational 

outcomes. Specifically, “this theory identifies two processes, cognitive appraisal and 

coping, as critical mediators of stressful person-environment relation and their long-range 

outcomes” (Folkman et al., 1986, p.992).   

The first process, cognitive appraisal, is a process through which the person 

evaluates whether a particular encounter with the environment is relevant to his or her 

well-being, and if so, in what ways.  The cognitive appraisal process consists of two 
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unique stages (Folkman et al., 1986).  In primary appraisal, the person evaluates whether 

there is any potential harm or benefit relevant to the person in the person-environment 

encounter.  In secondary appraisal, the person determines what can be done to either 1) 

improve the chances for possible benefit or 2) prevent or overcome potential harm that is 

associated with the encounter.  During this stage, various options available to the person 

are evaluated.  For instance, the person might decide to change or alter the situation in 

some way, to accept the encounter as it is, to seek more information about the situation, 

or to refrain from acting in a way that might be counterproductive to the person’s needs 

or goals.  Primary and secondary appraisals converge to determine whether the person-

environment transaction is significant.  If the event is deemed important to the person’s 

well being, the judgment is then made whether the encounter is primarily threatening 

(contains the possibility for harm or loss), or challenging (holds the possibility of mastery 

or benefit) (Folkman et al., 1986).  The immediate outcome of a person-environment 

encounter refers to the person’s judgment of how successfully the event was resolved. 

This judgment is based on the individual’s values, goals, and expectations concerning the 

encounter.   

Lazarus & Folkman (1984) subsequently discuss the process of coping, which 

they define as “the person’s constantly changing cognitive and behavioral efforts to 

manage specific external and/or internal demands that are appraised as taxing or 

exceeding the person’s resources” (p. 993).  It is important to note that the authors 

discuss their definition of coping as process oriented, or as focusing on what the person 

does or thinks in a specific stressful encounter, and how this reaction might change as the 

encounter evolves.  This is in contrast to more traditional trait approaches to coping, 

which are concerned with what the person typically does in situations across time, thus 

emphasizing stability rather than change.  Folkman et al. (1986) also view coping as 
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contextual, which means that it is influenced by both the person’s appraisal of the 

necessary demands in the encounter and also the personal resources that will be required 

to manage these demands.  This contextual emphasis means that the particular person and 

situation variables interact to shape the coping efforts enacted by the person.   

In Folkman et al.’s (1986) view of coping, coping is simply defined as a person’s 

efforts to manage demands, whether or not the efforts are successful.  There are no 

judgments made about whether the coping strategy is positive or negative.  This is in 

contrast to other models of coping, such as traditional ego-psychology conceptualizations 

that consider certain strategies less desirable than others (e.g., Menninger, 1963).  It also 

differs from models that label a strategy as coping only if it satisfies certain criteria such 

as adhering to reality (Hann, 1977).   

It is theorized that coping has two widely recognized functions: 1) to regulate 

stressful emotions, which is commonly known as emotion-focused coping, and 2) to alter 

the aspect of the person-environment interaction that is causing distress, which is known 

as problem-focused coping.  Folkman and Lazarus have done a number of empirical 

studies of their theory that provide support for the use of these two coping functions.  In 

one study, both emotion and problem-focused coping was used in over 98% of the 

stressful encounters reported by middle-aged men and women (Folkman & Lazarus, 

1980).  In another study, over 96% of the self-reports of how college students coped with 

a stressful examination included the use of both types of coping (Folkman & Lazarus, 

1985).  

Folkman & Lazarus (1988) developed a 67-item inventory that assessed the extent 

to which an individual uses certain thoughts and actions in a particular stressful 

encounter.  A number of replicable findings regarding coping emerged from this research 

that support many of the founding concepts of this theory (Folkman & Lazarus, 1985; 
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Folkman et al., 1986).  First, coping is complex and people use several basic strategies of 

coping in every stressful encounter.  Second, coping depends on the appraisal of whether 

anything can be done to change the situation (this appraisal may be governed by the 

person’s level of self-efficacy or other preventive coping resources).  If the appraisal is 

affirmative (e.g. high self-efficacy), problem-focused coping predominates.  If the 

appraisal is that nothing can be done to change the situation (i.e. low self-efficacy), then 

emotion-focused coping predominates.  It has also been demonstrated by Folkman & 

Lazarus (1985) that some strategies of coping (e.g. positive thinking) are more stable than 

others across varied stressful encounters, while other strategies are linked to specific 

stressful contexts (e.g. seeking social support, which depends a great deal on social 

context).  It was also discovered that coping strategies change from one stage of a 

complex stressful encounter to another (Folkman & Lazarus (1985).  Therefore, if the 

stages of a complex encounter are analyzed as a single unit, an accurate picture of the 

coping process does not emerge.  Lastly, coping strategies are also powerful mediators of 

emotional outcomes with positive outcomes associated with certain coping strategies, and 

negative outcomes with others (Folkman & Lazarus, 1988; Bolger, 1990).   

In summary, Lazarus (1993) notes that the utility of a coping pattern varies with 

the type of stressful encounter, the type of personality being stressed, and the outcome 

modality being studied (e.g. somatic health, social functioning).  Therefore, what works 

in one context may be counterproductive in another.  However, it is clear that within this 

stress and coping model, resources aimed at preventing individuals from engaging in the 

stress response could be clearly beneficial if harnessed and used consistently to battle 

demands in the environment. 

 33



PREVENTIVE COPING RESOURCES AND MCCARTHY ET AL.’S (2002) THEORETICAL 
MODEL OF PREVENTIVE COPING  

Viewing stress as that which is perceived as stressful is circular if appraisal 

determines both what is threatening and what resources individuals possess.  As noted by 

Hobfoll, Schwarzer and Koo Chon (1998):   

“If someone appraises something as not threatening is this because they have 

already assessed that they have adequate resources to address it?  If they appraise 

objectively benign circumstances as threatening, does this not also de facto speak 

to the judged quality of their resources as being inadequate?” (p.187).   

In summary, Lazarus and Folkman view both potentially stressful demands in the 

environment and a person’s resources for coping with these demands as entirely 

subjective processes that are based on the individual’s appraisal of a person-environment 

transaction.   

Hobfoll (1988) disagrees, taking the position that traumatic events such as natural 

disasters, terrorist activity, or critical incidences such as responding to a motor vehicle 

accident are objectively stressful events, regardless of a person’s perceptions of the event.  

This makes it essential to examine an individual’s resources, because exposure to these 

objectively stressful critical incidences will then impact psychological functioning only in 

the presence of resource loss (Monnier, Cameron, Hobfoll, & Gribble, 2002).   The 

identification of resource loss as a mediator in the relationship between extreme stress 

exposure and psychological functioning may be helpful in explaining why some 

individuals are able to maintain well-being in the face of these traumas, while others 

experience stress reactions (Monnier et al., 2002).   

More recently there has been increased emphasis on such resource-based theories 

of stress.  The underlying theme of such resource-based theories is: given the number of 
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stressors and pathogens in the environment, why do so many people remain healthy 

(Antonovsky, 1979)?  This puts the burden of theory on the factors that preserve health 

and well-being (proactive coping efforts and resources) rather than on the factors that 

create stress.   

In many life domains, people experience good outcomes or avoid bad ones 

because of their proactive coping efforts.  As mentioned previously, preventive, or 

proactive coping has been defined as “efforts undertaken in advance of a potentially 

stressful event to prevent it or to modify its form before it occurs” (Aspinwall & Taylor, 

1997, p. 417).  This differs from traditional coping in several important ways.  First, it 

occurs before either coping or anticipatory coping, as it involves the stockpiling of 

resources and the development of skills aimed not at addressing any specific stressor, but 

rather at generally preparing one for the plethora of stressors that one will inevitably face 

in life.  Preventive coping also requires different skills and attributes than does coping 

with a stressor that already exists.  One such skill is the ability to identify potential 

sources of stress before they occur by scanning the environment in order to better manage 

future demands.  Finally, it seems clear that different skills and characteristics are 

necessary in successful proactive coping versus coping with an existing stressor 

(Aspinwall & Taylor, 1997).  For example, Aspinwall & Taylor also argue that effective 

proactive coping is virtually always active in nature (i.e. mobilizing one’s social network 

to help mitigate a stressor, as opposed to denial of the impending stressor).  

Preventive coping serves to minimize the degree of stress experienced during a 

stressful encounter (Hobfoll, 1989).  This finding seems intuitive because if a stressful 

event is merely a potential, as opposed to a reality, steps may be taken to either mitigate 

the effects of the stressor or to prevent it altogether.  Another benefit of preventive coping 

is that the types of coping resources available to manage a future stressor are likely to be 
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more varied and plentiful than the resources available to counteract a stressor that is 

already in existence (Aspinwall & Taylor, 1997).   

Because successful proactive coping will prevent an individual from experiencing 

stress in response to environmental demands, individuals with this characteristic are often 

excluded from stress and coping studies all together, or if they are included, show up as 

well adjusted, successful, or healthy (Aspinwall & Taylor, 1997).  This happens for 

several reasons.  First, most researchers fail to assess proactive efforts at managing 

environmental demands before the stressor occurs to determine what exactly contributes 

to these positive outcomes.  Second, when people act to minimize or prevent an 

environmental demand from becoming a stressor, there are not many measurable 

outcomes to detect (McGrath & Beehr, 1990).  As a consequence, the components of 

proactive coping have not been explored in detail in the current literature.    

Hobfoll, a conservation of resources theorist, has built upon Lazarus and 

Folkman’s model of stress and coping and proposed his own model of proactive coping 

with stress.  As previously discussed, Lazarus and Folkman (1984) believe that the stress 

response is initiated when individuals perceived events in their environment as 

exhausting or surpassing their resources.  While acknowledging the importance of coping 

resources, Folkman and Lazarus emphasize the perceptual nature of stress (i.e. it is your 

perceptions of coping resources that are essential).  Hobfoll, on the other hand, proposes 

that the appraisals made about stressful situations are not as important as coping 

resources themselves.  He theorizes that resources are actually primary in the stress 

response, and therefore stress occurs when these resources are threatened.  In this theory, 

social and personal resources work together to contribute to stress resistance.  Therefore, 

individuals who lack such resources are especially vulnerable to experiencing the stress 

response (Hobfoll and Moos, 1990).   
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In his Conservation of Resources theory, Hobfoll asserts that the stress response is 

a process by which individual’s resources are lost or threatened beyond their capacity to 

ward off resource threats or recover from resource losses (Aspinwall & Taylor, 1997, 

Hobfoll, 1988).  Resources are seen as playing a key role both in creating negative stress 

sequelae and in the process of stress resistance (Antonovsky, 1979).  Hobfoll (1988) 

defines resources as those things that people value or that serve to help them attain what 

they value.  “Resources such as socioeconomic status (Worden & Sobel, 1978), mastery 

(Pearlin, Lieberman, Menaghan, & Mullan, 1981), social support (Greenglass, 1993), and 

a protective coping style (Antonovsky, 1979) have been found to be critical to stress 

resiliency” (Wells, Hobfoll, Lavin, 1999, p. 1172-3).  Resources underlie anticipatory 

coping by allowing individuals to act on their environments or selves in ways that 

strengthen them or help them avoid stress proactively (Aspinwall & Taylor, 1997).   

Hobfoll’s theory emphasizes the role of the interaction of multiple resources.  He 

suggests that stress occurs when resources are lost, threatened with loss, or where 

resources are invested without subsequent resource gain.  McCarthy et al. (2002) took 

Hobfoll’s approach to stress and coping one step further into the realm of prevention by 

developing an inventory that measures an individual’s ability to maintain and build on 

preventive coping resources.   

McCarthy et al.’s (2002) inventory was based on a comprehensive meta-analysis 

of the stress literature that Matheny, Aycock, Pugh, Curlette, & Canella (1986) conducted 

in a preliminary effort to clarify specific types of coping resources that are most useful 

for stress prevention.  Based on this review, The Preventive Resources Inventory 

(McCarthy et al., 2002) was developed to assess individuals’ levels of preventive coping 

resources.  McCarthy et al. (2002) also proposed a model of preventive coping that builds 

on both Folkman and Lazarus’ cognitive-mediation model of stress and coping and 
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Hobfoll’s conservation of resources theory.  This model specifies where preventive 

coping resources are enacted in the appraisal process. 

Cognitive-Mediational models of stress assume that when a potentially 

threatening event is encountered, a reflexive, cognitive balancing act ensues in which the 

perceived demands of the event are weighed against one's perceived capacity for dealing 

with it (Lazarus & Folkman, 1984).  Events perceived as potential threats trigger the 

stress response, a series of physiological and psychological changes that occur reflexively 

whenever coping resources are seriously challenged (Hobfoll, 1988a; 1988b).  While 

extremely adaptive for our prehistoric ancestors who faced daily survival threats, the 

body’s stress response is often poorly suited to the psychosocial nature of modern 

demands.  One of the potential benefits of possessing adequate levels of preventive 

coping resources is that fewer events may be interpreted as threats to well-being, thereby 

reducing the occurrence of the stress response (McCarthy, Lambert, & Brack, 1997).  

This is particularly important since chronic elicitation of the stress response can lead to a 

variety of physiological, behavioral, and psychological stress symptoms, even for those 

who cope successfully.  Based on the results of this study and past research by Matheny 

et al. (1986), and McCarthy et al. (1997), the transactional model of the stress process 

identified by Lazarus and Folkman (1984) may be refined to include the potential 

benefits of developing preventive coping resources.   
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Figure 1: Model of prevention in stress and coping. 
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Note:  Dashed lines represent points in the stress process where preventive coping 
resources might be most relevant.   
 

At the left of Figure 1, the numerous points at which preventive resources are 

hypothesized to influence the experience of potentially stressful events are indicated.  

Specifically, McCarthy et al. (1997) suggested that preventive coping resources may 

allow one to control or modify the nature of life demands that are encountered 

(represented with a dashed line from preventive coping resources to life events), the 

perceptions that the individual has about these demands once they are encountered 

(represented with a dashed line from preventive coping resources to awareness of 

demands), and one’s appraisals of his/her ability to handle these demands (represented 

with a dashed line from preventive coping resources to cognitive appraisals of the event). 
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Demands refer to requirements imposed by self or others that are potential 

stressors. As is represented in Figure 1 by the line that connects demands to life events, 

demands may stem from many sources, including role requirements, life changes, 

hassles, or self-imposed requirements.  Awareness of demands is hypothesized to be 

influenced by one's preventive coping resources:  persons with sufficient levels of such 

resources may be less likely to interpret demands as threatening and therefore avoid the 

stress response altogether (McCarthy & Lambert, 1999).   

Figure 1 also reflects that awareness of a demand is followed by an appraisal of 

its potential threat.  Folkman and Lazarus (1980) were among the first to distinguish 

between primary appraisals made about the seriousness of a demand and secondary 

appraisals of one's coping resources.  Appraisals refer to evaluations of the person-

environment relationship with respect to potential harm or benefit represented by the 

demand (primary appraisal) and what, if anything, can be done to overcome or prevent it 

(secondary appraisal).  Thus, in Figure 1, primary appraisals are represented as being 

directed towards demands and secondary appraisals as being directed towards coping 

resources.  Primary and secondary appraisals converge to determine whether the person-

environment transaction is regarded as significant for one’s well-being and whether it is 

primarily threatening (containing the possibility for harm) or challenging (having the 

possibility for mastery or benefit) (Folkman et al., 1986).    

If the primary appraisal about the seriousness and nature of a demand is perceived 

to be roughly equivalent to, or less than, one's secondary appraisal of their coping 

resources (represented in Figure 1 as R ≥ D), demands are viewed as challenges and 

energize the person for optimal functioning.  Possessing adequate levels of preventive 

coping resources may mean that fewer events will be interpreted as threats to well-being, 

thereby obviating the need for the stress response (Matheny et al., 1986).  If, however, the 
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demands are perceived to exceed the person's coping resources (R < D), the demands 

become stressors and trigger the stress response, which is defined as the syndrome of 

neurological and biochemical changes the body undergoes when confronted with 

stressors.  According to transactional models, after the stress response occurs, the 

individual taps their reservoir of combative coping resources in an attempt to find coping 

strategies that can lessen the intensity of the stress response and/or have the potential for 

altering the situation causing stress (Matheny et al., 1986; Perlin & Schooler, 1978).  

Coping strategies have been further distinguished in the literature as problem-focused (or 

active) and emotion-focused (or passive) (Folkman & Lazarus, 1988a) (see Figure 1). 

The model described in Figure 1 demonstrates the importance of preventive 

resources in several respects.  First, good preventive copers may use their capacities to 

arrange their lives so that negative events and requirements are kept to a minimum.  

Second, possession of preventive coping resources may allow one to make benign 

interpretations of life demands whenever possible that mitigate stressful reactions 

(McCarthy et al., 1997).  Third, once demands have been appraised as potentially 

representing a threat to well-being, the perception that one is able to control events may 

allow an individual to take proactive steps that minimize negative repercussions 

(Aspinwall & Taylor, 1997).  This refinement to Lazarus and Folkman’s (1984) model by 

emphasizing the importance of resources as primary in preventive coping suggests a 

number of possible implications for preventive interventions. 

Figure 1 also has a bold, black line leaving the “Stress Response” box and looping 

back around to the “Preventive Coping Resources” box.  This is to represent the 

assumption that when the loss of preventive coping resources occurs (through the 

engagement of the stress response), it is more resource depleting than gain is resource 

generating (Wells et al., 1999).  Further, those who lack resources are not only more 
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vulnerable to resource loss, but initial loss begets further loss (Hobfoll, 1998).  This 

increased vulnerability results from the necessary use of resources to offset loss, 

weakening an already compromised resource reservoir for the next round of 

environmental demands (Wells et al., 1999).  This creates a loss cycle that intensifies in 

momentum as each loss makes the system more vulnerable and less likely to meet 

ongoing demands of day-to-day adaptation (Kaniasty & Norris, 1993).  Exposure to 

critical incidents, or demands in the environment, may also impact psychological 

functioning in the presence of resource loss. For example, Holahan, Moos, Holahan, & 

Cronkite (1999) suggested that in a community sample of adults, resource loss may play 

the role of a mediator in the stress reaction process, demonstrating that psychosocial 

resource loss was the mechanism through which negative life events related to depressive 

symptoms. 

Figure 1 also has a bold, black line stemming from the “Optimal Functioning” 

box back up to the “Preventive Coping Resources” box.  This represents the idea that 

when individuals determine that their reservoir of preventive coping resources exceeds 

their environmental demands, not only do they function optimally, but each success 

further contributes to their arsenal of resources (Wells et al., 1999).  In other words, those 

who possess resources are not only more capable of resource gain, but resource gain 

begets further gain (Hobfoll, 1998).  Individuals with greater social and personal 

resources are more stable during a stressful event and even gain resources when 

confronted with a crisis as compared to individuals who are less resource endowed 

(Holahan & Moos, 1990).   

It is important to note that this study only examined one aspect of the model 

presented above.  The study focused on measuring preventive coping resources (shown at 

the top left corner of the diagram) and investigated whether there were differing levels of 
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these resources among individuals who were reactive to psychological stress and those 

who were not.  Because of the stress response’s contribution to cardiac ischemia, those 

who react with ischemia to psychological stress were predicted to have fewer preventive 

resources.  According to the theory presented above, this would make these individuals 

more likely to engage the stress response (quantified as ischemia) when faced with 

demands (the psychological stress tests).   

STATEMENT OF PURPOSE 

This analysis has provided a review of the literature in four different, but highly 

related areas: cardiac ischemia and stress, the relationship between psychological 

variables and cardiac reactivity, stress and coping, and preventive coping resources.  As 

previously discussed, several risk factors for the development of CAD, including 

depression, anxiety, hostility, SES, and Type A personality have previously been 

identified in the literature.  However, there have been few efforts to identify those factors 

that may protect individuals from psychologically induced stress responses and the 

subsequent development of CAD.  

This study sought to test whether preventive coping resources and self-efficacy 

were two such protective variables by examining whether individuals who did not react 

ischemically to psychological stress possessed measurably higher levels of these 

variables.  If the subjects were not reactive to psychological stressors, it is possible that 

they were able to appraise demands in the environment and prevent these demands from 

eliciting the stress response by viewing the demands as manageable challenges, as 

McCarthy et al.’s (2002) model of preventive coping suggests.  Measuring prevention in 

this manner is different from most studies in this area, which tend to focus on measuring 

coping skills utilized after the stress response is enacted rather than those resources that 

prevent the stress response in the first place.   
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This study will focus on preventive coping resources measured by the Preventive 

Resources Inventory that are proposed to fall within the integrated model of preventive 

coping set forth by McCarthy et al. (2002).  This model suggests that preventive coping 

resources influence how an individual appraises demands in the environment.  If 

individuals’ levels of preventive coping resources are sufficient to frequently prevent 

them from experiencing demands as stressors, it seems logical that these individuals will 

experience lower levels of psychological stress, and in turn, lower amounts of cardiac 

ischemia.   

Self-efficacy, defined as an individual’s perceived ability to exert control over 

his/her environment (Bandura, 1986), has also been shown to be inversely related to rates 

of coronary artery disease (Wiedenfeld et al., 1990).  However, this relationship has not 

been as strongly established as has the relationship between, for example, depression and 

CAD.  Therefore, this study seeks to replicate previous findings that suggest that 

individuals with low levels of self-efficacy are more likely to experience cardiac 

ischemia, and in turn, CAD, than those with high levels of self-efficacy.  A measure of 

general self-efficacy, the Self-Efficacy-Scale (Sherer, Maddux, Mercandante, Prentice-

Dunn, Jacobs, & Rogers, 1982), and a domain specific measure of self-efficacy related to 

cardiac illness, the Cardiac Self-Efficacy Questionnaire (Sullivan et al., 1998) will be 

used to assess this construct.     

As previously mentioned, research has established a clear link between depression 

and the presence of cardiac ischemia.  However, this field of study is relatively new, and 

thus the present study also seeks to replicate these findings.  Further, in a study conducted 

by Holahan, Moos, Holahan, and Cronkite (1999), it was suggested that within a 

conservation of resources theoretical framework, resource loss (i.e. low level of 

preventive coping resources) played the role of a mediator in the stress reaction process.  
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This study demonstrated that psychosocial resources loss is the mechanism through 

which negative life events relate to depressive symptoms.  Further, prior research has also 

demonstrated that depressive symptoms are significantly associated with the 

psychological factors of learned helplessness, cognitive distortions, self-efficacy, and 

dispositional optimism in various chronic health conditions such as lower back pain, 

cancer, rheumatoid arthritis, and multiple sclerosis (Shnek, Irvine, Stewart, & Abbey, 

2001).  These psychological factors, or resources, which are based on the proposition that 

people’s actions are greatly affected by their beliefs and expectations about consequences 

of their behavior, determine whether people will continue to exert efforts in obtaining 

desired outcomes or give up (Scheier & Carver, 1987).  This study hope to replicate these 

findings by identifying potentially modifiable predictors of these depressive symptoms. 

Therefore, another goal of this study is to see if individuals who score higher on 

preventive coping resources and self-efficacy would predict fewer depressive symptoms. 

Results from this study are expected to increase the existing knowledge base of 

how certain personality variables are related to psychological stress and cardiac 

reactivity.  Hopefully, this increased knowledge can be used to design interventions that 

will help individuals learn to prevent the onset of psychological stress and thus lower the 

risk of experiencing ischemia or developing CAD.   
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Chapter 3:  Methodology 

STUDY DESIGN 

All research was conducted at the Austin VA Outpatient Clinic, which is part of 

the Central Texas Veterans Health Care System (CTVHCS).  Each component of this 

study was completed within an approximately one-week interval prior to the participant 

completing a regularly scheduled, echocardiogram stress test at the clinic.  This 

experiment took place over the course of three separate appointments.  This study 

administered self-report measures including the Preventive Resources Inventory, the 

Beck Depression Inventory, the Life Stress Inventory, the Self-Efficacy Scale, and the 

Cardiac Self-Efficacy Scale to approximately fifty pre-selected subjects.  Each participant 

was tested individually.  All participants were evaluated by a cardiologist using a 12-lead 

ECG (which also provided information on heart rate), an echocardiogram, and a blood 

pressure cuff.  Each one of these devices was used to track data (i.e. blood pressure and 

heart rate readings, and ischemic responses)  before and after a series of three different 

mental stressors and a treadmill stress test.  The physician identified any ischemic 

reactions picked up by the ECG or echocardiogram, and both the physician and 

researchers tracked these responses.  These ischemic responses were used to categorize 

participants as either “ischemic reactor” or “non-reactor”.  The relationship between this 

classification and each participant’s responses to the self-report instruments was then 

analyzed.  
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METHODS 

Participants   

The source of potential participants was the CTVHCS. There was no exclusion of 

any racial/ethnic group in the recruitment of participants for this study.  Selected 

participants were military veterans who had or were suspected of having coronary artery 

disease (CAD), as diagnosed by CTVHCS medical personnel.  Additionally, the 

participants’ treating physicians had already scheduled an echocardiogram stress test for 

assessment and diagnostic purposes.  Because of the high percentage of men receiving 

care in the CTVHCS, the entire sample of study participants was men.  In addition, 

participants were screened for medical or psychological conditions that, (a) could have 

led to undue harm, or distress upon participation, or (b) masked ST segment depression 

or cardiac wall abnormalities (independent of an ischemic response) that might have 

interfered with interpretation of the results.  The presence of these conditions excluded 

patients from participating in the study.  Other exclusionary criteria, which was assessed 

by a physician’s review of patient medical files, encompassed the following conditions: 

unstable angina, heart attack within the previous six months, heart valve disease, 

cardiomyopathy, severe congestive heart failure (class III or IV only), left bundle branch 

block, electrolyte imbalances, hyper/hypothyroidism, or a psychiatric diagnosis of Post 

Traumatic Stress Disorder (PTSD).  Fifty subjects were recruited for the study.  

Procedure  

Obtaining consent:   

A treating physician at the VA Clinic first prescreened patients for the 

exclusionary criteria described above and identified potential participants.  A UT 

researcher then contacted potential participants and informed them about the study.  The 
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potential benefits of obtaining clinical information from a diverse patient population were 

explained, as well, to encourage a diverse subject pool.  It was emphasized that 

participation was completely voluntary, and that they could choose not to participate at 

any point during the study.  Participants were also notified that they would not benefit 

directly from their participation in this study.  Specifically, they were told that this 

research would contribute to and expand on existing research exploring the role of 

psychological factors in the development, maintenance, and progression of CAD, 

myocardial ischemia, and myocardial infarction, but would not result in any specialized 

treatment for the participants. 

If potential participants expressed a desire to participate, the UT researcher 

notified a research coordinator at the VA.  This VA employee then contacted the 

participant and an initial appointment was scheduled at the Austin Veteran’s 

Administration Outpatient Clinic.   Upon arriving at the Austin VA Outpatient Clinic, 

potential participants were asked to read and sign the consent form (see Appendix A).  

The researcher also answered any questions so that the participants were fully informed 

of the procedures and inherent risks of the study prior to participation.  Participants 

signed the consent form prior to beginning any phase of the study.  It is important to note 

that by consenting to participate in the study, participants authorized researchers to have 

1) follow-up phone contact, and 2) access to their medical records for a five-year period.  

After the participants read the consent form, had all their questions answered, and 

initialed all pages, they were asked to sign and date the consent form.  A witness then 

signed the form to confirm that the participant had read and signed the consent. 

Study administration:   

A cardiologist and a nursing staff were present throughout each administration of 

the psychological and treadmill stress test procedures in order to provide immediate 
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assistance in the event of any complications.  The study took place over the course of 

three separate appointments, and each participant was observed for changes in health 

status for an extended period prior to being discharged from the experiment.  Throughout 

all phases of the experiment, any potential problems were quickly identified, and 

appropriate medical care provided. 

Appointment One:  

After reading and signing the appropriate consent forms, the participant 

completed a packet of inventories assessing preventive coping resources, general self-

efficacy, cardiac self-efficacy, depression, life stress, and a demographic inventory 

assessing various lifestyle and health-related variables.  To ensure the confidentiality of 

each participant’s responses to the self-report questionnaires and throughout the 

experiment, participant ID numbers, rather than names or any other identifying 

information, were used to mark and organize verbal, written, and physiological data.  All 

data and medical files were kept confidential by the established standards and practices of 

the medical personnel of the CTVHCS.  During this appointment, a 24-hour ECG Holter 

monitor (designed to monitor the participants cardiac functioning away from the clinic 

for 24 hours) was issued and attached to the subject.  This is standard practice for all 

veterans who complete a treadmill stress test at the VA Outpatient Clinic.  Therefore, 

study participants were also required to wear a Holter monitor.   

Appointment Two:  

Within 24 hours of having the Holter monitor attached, participants returned the 

Holter monitor to the Austin VA Outpatient Clinic.  The cardiologist then reviewed this 

data and summarized the Holter monitor findings in a report filed in the veteran’s medical 

chart.  However, this information was not used in this study.   When possible, 

 49



appointment two and three occurred consecutively on the same day to minimize any 

inconvenience to the participants.   

Appointment Three:  

Participants arrived at the Austin VA Outpatient Clinic approximately 30 minutes 

in advance of their regularly scheduled echocardiogram stress test.  They were hooked up 

to the 12-lead ECG, blood pressure, and echocardiogram equipment and then engaged in 

the three psychological stressors (each of which lasted approximately three minutes).  

After completion of the psychological stress test procedure, participants participated in 

their regularly scheduled echocardiogram stress test procedure.  A brief summary of the 

three stressors is as follows: 

Psychological Stressor Categories 

 The following Psychological Stressor Categories were utilized as described 

above.  These stimuli were selected because they demonstrated measurable physiological 

responses in related research projects (McCarthy, Juncker, & Dematatis, 2001). 

The first stressor category was labeled “evolutionary” because it was designed to 

elicit automatic, involuntary sympathetic arousal.  The purpose of this category was two-

fold.  First, participants heard erratic bursts of a loud static noise (<101 db, per the 

instructions of an audiologist at the Austin VA Outpatient Clinic) 30 seconds in duration. 

This sound was intended to elicit a startle response, which has provoked cardiac 

reactivity in previous research (Bradley, Cuthbert, & Lang, 1990).  Second, participants 

watched short video clips depicting stressful and/or fear invoking images.  The themes of 

these video clips involved interpersonal conflicts, assaults, natural disasters, and 

dangerous and threatening animals.  The video clips ran for 3 minutes. 
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The next stressor category consisted of “executive function” stressors. The intent 

of this stressor category was to evoke stress associated with performing a challenging, 

cognitive, attention-demanding task.  Participants listened to a cassette tape containing a 

metal arithmetic exercise, which has been successfully used as a laboratory stressor 

capable of producing ischemia in previous research (Rozanski et al., 1988).  During this 

stressor, participants heard the voice of a person speaking aloud a series of one-digit 

numbers.  The task was to add each pair of adjoining numbers as they are presented on 

the tape and to speak aloud the answer.  This task ran for 3 minutes.  There were 3 trials 

lasting 55 seconds each, with 8-second breaks between each trial.  In each successive 

trial, the rate of presentation of the numbers got progressively faster.  Participants were 

told that the experimenter would keep score of their correct responses to encourage them 

to take the experiment seriously.  However, scores were not actually calculated or 

recorded. 

 The last category consisted of an interpersonal stress test that attempted to evoke 

emotional or relational stress, rather than the more purely cognitive stress evoked in the 

other stress tests, as suggested by Rozanski et al. (1988).  Participants were asked to 

make a 3 minute speech to a prospective employer or organization to which they would 

like to belong (church, community, volunteer, etc.).  During the speech they explained 

why their personal attributes would make them a good employee and why their faults 

would not make them a liability to the organization.  Participants were informed that they 

would be observed and evaluated as they delivered their speech.  They were told this in 

order to simulate an actual speaking event.  However, in actuality, they were not 

evaluated.  To assist in creating the social pressures of an audience, subjects delivered 

their speech to the experimenter and medical personnel in the room.   
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Because the evolutionary stressor primed the participants for physiological 

arousal, this stressor was always presented to the participants first.  The executive 

function and interpersonal stressors were then counterbalanced to control for the 

possibility of ordering effects.   

Echocardiogram images, ECG readings, and heart rate and blood pressure 

measurements were recorded before and after the completion of each of the three 

stressors.  The cardiologist then compared the pre and post-stressor echocardiogram 

images and 12-lead ECG printouts for ischemia.  Ischemia was the targeted reaction for 

this procedure, as assessing cardiac vulnerability to myocardial ischemia in a controlled 

medical setting is a cornerstone for accurate diagnosis of CAD.  Eliciting this response is 

also critical in guiding the implementation of effective and appropriate medical and 

psychological treatment interventions for each patient/participant.  After completing the 

psychological stress test procedures, the portion of the participants’ appointment related 

to the study was complete.  The participants were given a debriefing form (see Appendix 

8) that gave them a more complete understanding of the study and how the data would be 

used.  The subjects then participated in their regularly scheduled, treadmill 

echocardiogram stress test procedure.  Echocardiogram, ECG, heart rate, and blood 

pressure measurements were again recorded before and after this test.  This information 

was then made available to the researchers.  Completing this study took approximately 2-

2 ½  hours for each subject.  This time estimate did not include the completion of their 

regularly scheduled echocardiogram stress test at Appointment Three or the 24-hour 

Holter monitor trial.   

Instrumentation   

During the first appointment, the participants were asked to fill out the following 

inventories to assess the psychosocial and health-related variables under investigation: 
 52



the Cardiac Self-Efficacy Questionnaire for self-efficacy related to cardiac symptoms; the 

Self-Efficacy Scale, which measured general self-efficacy and self-efficacy related to a 

person’s social structure; the Preventive Coping Resource Inventory for measuring 

preventive coping resources; the Life Stress Inventory, which asked the person to identify 

stressful life events he had experienced and then to rate how distressful the event had 

been; and a Demographic inventory, used for assessing various lifestyle and health-

related variables which have been shown to significantly impact physiological and 

cardiac functioning.  A brief description of each of these inventories follows: 

Preventive Resources Inventory (PRI)   

The Preventive Resources Inventory (PRI) (McCarthy & Lambert, 2001) is a 60-

item self-report measure (see Appendix E) designed to assess the types of resources 

found to be most useful for preventive coping in previous research (Matheny et al., 1986; 

McCarthy et al., 1997; McCarthy & Lambert, 1999).  The responses are on a five-point 

Likert scale ranging from “Strongly Disagree” to “Strongly Agree” and asked 

participants to indicate the extent to which specific prevention related statements 

described them.  In a study conducted by McCarthy et al. (2002), exploratory factor 

analysis revealed three underlying factors in the PRI: these were labeled Perceived 

Control, Maintaining Perspective, and Social Resourcefulness.  This analysis also 

suggested two smaller factors of four items each, which were labeled Humor, and 

Organization.  An additional cross-over factor, Self-acceptance, was also retained 

because it contained items considered to be theoretically important to the overall 

instrument but which did not load strongly on a specific factor.  The correlations between 

these items and the factors were moderate, but not high on any specific factor.  Further, 

they loaded across several factors when they were systematically reintroduced into the 

factor analysis solution.  While these items did not follow a conceptual theme, they 
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related to the general attributes of balance and acceptance across many areas of life 

(Lambert,  McCarthy, Gilbert, & Sebree, 2004).  

Each of the preventive resources identified in the exploratory factor analysis of 

the PRI by McCarthy et al. (2002) was consistent with the five types of preventive 

resources identified by McCarthy et al. (1997) and McCarthy and Lambert (1999).  First, 

the Perceived Control factor (similar to self-confidence), was defined as measuring 

perceptions of the ability to influence life events in order to keep daily hassles from 

becoming stressful.  It is consistent with findings in the stress literature that a sense of 

control over one’s life is effective at mitigating potential stressors and stress symptoms 

(Antoni, 1987; McCabe & Schneiderman, 1985).  The Social Resourcefulness (similar to 

social support) scale measures perceptions of one’s ability to form and maintain mutual 

beneficial relationships.  A wide body of research suggests that one’s social network can 

mediate the effects of life demands on health and well being (Berkman, 1985).  The 

Maintaining Perspective (similar to self-directedness) factor assesses perceptions of one’s 

ability to view life events in an adaptive and constructive manner.  The Organization 

scale measures organizational and planning skills, which are essential components of 

daily life in modern society (McCarthy & Lambert, 1999).  Finally, the Humor scale 

measures the ability to mitigate stress through humor, which is a important resource that 

has been widely acknowledged (Dwyer, 1991; Kahn, 1989). 

For this study the total score obtained on this measure was used for analysis.  

Coefficient alpha scores for this study are: total PRI score (six scales combined), .98; 

Humor, .87; Maintaining Perspective, .95; Organization, .79; Perceived Control, .93; 

Self-Acceptance, .85; and Social Resourcefulness, .94).  In a previous study, coefficient 

alpha reliability coefficients for the total score of the six scales combined, called 

Preventive Resources, yielded an alpha for this sample of .95 (McCarthy et al., 2002).  In 
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that same study, the coefficient alpha for the subscales was: Perceived Control, .91; 

Maintaining Perspective, .87; Social Resourcefulness, .87; Humor, .81; Organization, .74; 

and Self-Acceptance, .71.  Evidence for the convergent and discriminant validity of the 

PRI was provided by theoretically consistent relationships with related constructs 

(McCarthy et al., 2002).  Coping resources scales from the PRI showed a consistent 

pattern of positive correlations ranging from .39 to .53 between five of the six PRI scales 

and the general self-efficacy scale from the SES (described below).  The PRI also 

correlated positively (r = .52) with a measure of social connectedness, and demonstrated 

a range of positive correlations (from .31 - .60) with the subscales of a measure of coping 

resources.  In terms of discriminant validity, a measure of ineffective coping negatively 

correlated at -.14 with the PRI.  Evidence for its criterion-related validity was supported 

by hierarchical regression analyses in which scales from the PRI predicted perceived 

stress levels after controlling for the incidence of negative life events (McCarthy et al., 

2002).   

Self-Efficacy Scale (SES) 

The SES (see Appendix C) is a 30-item instrument designed to assess general 

expectations of self-efficacy that are not tied to specific situations or behavior (Sherer, 

Maddux, Mercandante, Prentice-Dunn, Jacobs, & Rogers, 1982).  The SES consists of 

two subscales, general self-efficacy and social self-efficacy.  For this study, these scales 

were analyzed separately to answer the research questions.  In the current study, the 

coefficient alpha value for the general scale was .80 and for the social scale it was .78.  

Sherer et al. (1982) report coefficient alphas for two previous studies of .86 and .84 for 

the general scale and .71 and .66 for the social scale.  Evidence for the criterion-related 

validity of the SES was suggested by its ability to discriminate among those who scored 

higher and lower in past vocational, educational, and monetary goals (Sherer et al., 1982).  
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In that study, the two subscales of the SES (General and Social) also demonstrated 

construct validity with moderate correlations (all correlations presented = p < .01) in 

predicted directions with measures of personal control (general scale, r = -.355; social 

scale, r = -.132), social desirability (general scale, r = .431; social scale, r = .278), ego 

strength (general scale, r = .290), interpersonal competency (general scale, r = .451; 

social scale, r = .432), and self-esteem (general scale, r = -.510; social scale, r = -.279). 

Cardiac Self-Efficacy Questionnaire  

The cardiac self-efficacy questionnaire (see Appendix D) is a 13-item instrument 

designed to understand the role that self-efficacy plays in managing the challenges to 

functioning posed by coronary disease and its role in translating the disease into 

symptoms and disability in the coronary population.  Upon its development, the 13 items 

in the CSEQ were subjected to a principal components analysis that yielded to orthogonal 

factors and explained 66.7% of the item variance (Sullivan et al., 1998).  The first factor 

represents the confidence of the patients that they could control their symptoms.  This 

factor accounted for 47.1% of the variance (eigenvalue = 6.13) and had eight items with 

primary loadings.  The second factor represents the patients’ confidence that they could 

maintain functioning.  This factor explained 19.5% of the variance (eigenvalue = 2.54) 

and had five items with primary loadings.  In a previous study, the internal consistency 

reliability of the two scales was computed using Cronbach’s alpha for each scale and the 

reliabilities were .90 for the controlling symptoms scale and .87 for the maintaining 

functions scale (Sullivan et al., 1998).  The convergent and discriminant validity of the 

scale was examined by correlating the scales with the patient demographics, physical 

status, physical functioning, disability, distress, personality, and the Jenkins Self-Efficacy 

Scales.  The scale demonstrated good discriminant and convergent validity when 

associations with dissimilar and similar scales were examined (Sullivan et al., 1998).  For 
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the present study, the two sub-scales in the inventory (maintaining functioning and 

controlling symptoms) were analyzed separately to answer the research questions.  

Internal consistency reliability was calculated for this study using Cronbach’s alpha for 

each scale.  The reliabilities were .87 for the controlling symptoms scale and .91 for the 

maintaining functions scale.   

Beck Depression Inventory 

The Beck Depression Inventory (BDI) (Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961) is a widely used 21-item self-report tool for assessing depression in 

various populations and settings (see Appendix G).  For the current study, internal 

consistency reliability was calculated for this study using Cronbach’s alpha and it was 

found to be .94.  Because the VA population used in this study is geriatric (i.e. 

individuals in later-life developmental stages (Gatewood-Colwell, Kaczmarek, & Ames, 

1989), psychometric information of the BDI used with this population was obtained.  

Gallagher, Nies, & Thompson (1982) studied men and women whose mean age was 68 

years-old.  Use of several reliability testing paradigms in this previous study (test-retest, 

split-half, and coefficient alpha) showed acceptable reliability (.90, .84, and .91 

respectively) for both clinical and non-clinical groups.  Further, no significant mean 

differences were seen among groups as a function of sex, marital status, education, 

perceived health status, or ethnic identification.  The validity of the BDI has also been 

investigated and the instrument has been shown to be a valid screening instrument for 

identifying depressed versus non-depressed clinical subjects.  In one study of a geriatric 

population (mean age of 70.2) Gatewood-Colwell et al. (1989) found, in a concurrent 

validity test, significant Pearson product-moment coefficient (p<.05) of .79.  Further, no 

significant differences were found in the Gatewood-Colwell et al. (1989) study between 

ethnic groups (51% Anglo, 48% Hispanic, and 1% other).  The BDI also demonstrated 
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good discriminant and convergent validity when associations with dissimilar and similar 

scales were examined (Dozois, Dobson, & Ahnberg, 1998; Gatewood-Colwell, 1989; 

Beck & Beamesderfer, 1974; Beck & Beck, 1972).   

Life Stress Inventory 

The Life Stress Inventory (see Appendix F) is a modified version of the Social 

Readjustment Rating Scale (SRRS) (Holmes & Rahe, 1967), an inventory consisting of 

43 life events that are commonly reported as stressful and that require personal 

adjustment.  Despite criticism, this scale is one of the most widely cited measurement 

instruments in the stress literature (Hock, 1995).  It is also used to study medical and 

psychological health in health care settings (Taylor, 1991).  The preponderance of 

research conducted with the SRRS reveals noteworthy relationships between exposure to 

stressful life events and psychological and physiological symptoms associated with stress 

(Holmes & Masuda, 1974; Tausig, 1982).   

Further, as noted by Homes and Rahe (1967), items on the inventory pertain to:  

“major areas of dynamic significance in the social structure of American way of 

life.  The items are change events; that is events that precipitate movement from 

one equilibrium or the steady state to another.  Events address family 

constellation, marriage, occupation, economics, residence, group and peer 

relationships, education, religion, recreation, and health” ( p. 216).   

Each life event was selected based on the degree of change required, not psychological, 

emotional, or social desirability (Scully & Tosi, 2000).  On the original scale, the event 

“marriage” was assigned the arbitrary value of 500 and then participants considered 

whether each life event required a greater or lesser degree of readjustment than marriage 

and assigned proportionally larger or smaller values accordingly.  However, this 

weighting schema has been called into question in the literature (Scully & Tosi, 2000; 
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Dohrenwend, Krasnoff, Askenasy, & Dohrenwend, 1982) because “American life” has 

changed substantially over the past thirty years.  For example, marriage and divorce rates, 

number of years of education, and employer-employee relationships have all changed 

markedly over the past several decades (Hobson & Delunas, 2001).  Further, researchers 

have pointed out a confound of discrete events and possible symptoms or consequences 

of stress.  For example, “change in sleeping habits” or change in eating habits” were 

items included in the original scale that are more accurately symptoms or outcomes of 

stress rather than stressful life events (Hobson & Delunas, 2001).   

Therefore, in order to gear the inventory more directly to an aging, veteran 

population, the number of items included on the inventory was abbreviated for this study.  

For example, events that seemed unlikely for the majority of this population, such as 

“experiencing a large unexpected monetary gain” or “dealing with infertility/miscarriage” 

were not included on the inventory.  Further, for this study the inventory was also 

modified with the intent of having each participant quantify how distressing a particular 

event was for him.  Rating the stress level, or impact, of each event was adopted from the 

Life Experiences Survey (LES) (Sarason et al., 1978).  Participants were asked to indicate 

how many times an event has occurred in his/her life and then rate this event on a five-

point Likert scale ranging from Very Stressful to Not Very Stressful.  Item ratings were 

then multiplied by the number of times the event has occurred and totaled across all 24 

items included on this inventory.  This inventory was not pilot-tested prior to this study. 

Demographic information 

Demographic data was obtained from a self-report inventory (see Appendix B).  It 

included questions about each participant’s age, height, weight, ethnicity, marital status, 

employment status, occupation, household income, educational background, exercise 
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regimen, diet, mood, anxiety level, cholesterol, heart-rate, use of drugs, alcohol and 

tobacco, medical history, current use of medications, and sleep patterns. 

Apparatus 

Echocardiogram 

Echocardiograms were recorded using an ultrasound device created especially for 

this purpose.  The two-dimensional echocardiogram is a sensitive, non-invasive imaging 

technique that provides a “real-time” video image of the heart as it beats.  For the study, 

several leads were attached to a participant’s chest, and an ultrasound wand (called a 

transducer) was used to view images of the participant’s heart.  These images were then 

stored by the echocardiogram device.  The transducer works by sending out and receiving 

sound waves that bounce off the heart.  A computer then takes these returning sound 

waves, or “echos” and turns them into a picture of the heart.  The echocardiogram images 

are able to detect the extent and severity of mental stress-induced myocardial ischemia.  

With the echocardiogram, ischemia is identified by the presence of left ventricular (the 

major pumping chamber of the heart) dilation or wall motion abnormalities.  Typically, 

these include reduced movement of the heart muscle (i.e. the left ventricle wall) that 

might indicate a blockage in the artery supplying the partition of the heart and the front 

portion of the left ventricle.  This technique was used in this study because it is much 

more sophisticated and accurate than other devices used to monitor cardiac activity, such 

as the Holter monitor and the 12-lead ECG (Rozanski et al., 1999).  Further, this 

technique was also chosen because past research in this area using the Holter monitor to 

measure cardiac reactivity in response to psychological stress called for the future use of 

the echocardiogram in order to obtain more accurate data readings of ischemic activity 

(Blumenthal et al., 1999).    
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In this study, images of the heart were taken before and immediately after each 

psychological stress test in order to evaluate the ability of the stressor activity to induce 

psychological stress induced myocardial ischemia.  This technique was also used during 

the exercise treadmill stress test to view how each participant’s heart worked under 

physical stress.  Echocardiography was performed before and after exercise on a 

treadmill.  A cardiologist, trained in the detection of wall-motion defects, visually 

analyzed the resting and either post-psychological stress test or post-exercise 

echocardiogram images side by side for evidence of ischemic episodes (i.e. wall motion 

abnormalities).  The cardiologist then rated each participant dichotomously, as either an 

“ischemic reactor” (if left ventricle wall motion abnormalities were present) or a “non-

reactor” (if no left ventricle wall motion abnormalities were present).  Though the 

echocardiogram is considered an advanced mechanism for detecting ischemia (e.g. can 

detect disease in more than 85% of patients with coronary artery disease (Abdulla, 

2004)), the accuracy and reliability of the data obtained from the ultrasound images is 

dependent on the skill and training of both the sonographer (who performs the test by 

capturing the images) and the physician interpreting the images (Gottdiener et al., 2002).  

Average intra-reader variability (percentage of reads for which there is within-reader 

disagreement) has been shown to be 5.6% (Gottdiener et al., 2002).  Further, previous 

research has demonstrated inter-reader reliability between cardiologists to be between 

94% and 100%, which would indicate that using trained sonographers and cardiologists 

should yield similar echocardiogram results (Gottdiener et al., 2002). 

12-Lead Electrocardiogram 

The 12-lead electrocardiogram (ECG) is a specialized, stationary device used to 

detect the electrical changes occurring during the heart’s contraction (Turner, 1994).  The 

contractions of the heart are preceded by a minute change in voltage (depolarization), 
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which can be monitored at the body’s surface as the electrocardiogram.  These electrical 

changes are measured by twelve electrodes that are placed on the chest and torso.  The 12 

leads are connected to an electrical monitor that displays the signals, and a computer, 

which concurrently digitizes the signals and stores them for later re-creation and 

examination.  These electrical impulses are recorded in the forms of waves, which are 

displayed on graph paper.  Each wave represents the electrical current in a different area 

of your heart.  Cardiologists can then detect various abnormalities of cardiac function 

based on the ECG pattern (Turner, 1994).   

For this study, a cardiologist examined the ECG patterns (waves) for each 

participant. The physician then wrote a summary report of the ECG results, which was 

placed in the participant’s electronic medical file.  In this report the physician noted the 

presence of ischemia if the participant displayed an ST-segment (one of the waves on the 

ECG printout) depression or elevation of at least 1 mm for at least three consecutive beats 

(Blumenthal et al., 1999; Jiang et al., 1996).  The reliability of diagnosing disease in 

patients with coronary artery disease has been shown to be approximately 58% (Kalaria 

& Dwyer, 1998) to 67% ( Abdulla, 2004), depending on the study.   

Automated Heart Rate and Blood Pressure Cuff    

The subjects’ blood pressure and heart rate was measured with a 

sphygmomanometer cuff attached to an automated, digital monitor that is activated by 

hitting a start button.  These automated machines are advantageous because they 

eliminate the observer sources of error in blood pressure assessment (Krantz & Falconer, 

1997).  The cuff is inflated automatically, and as the cuff inflates it wraps around the 

upper arm.  This cuff pressure collapses the blood vessels in the upper arm and prevents 

the blood from flowing into or out of the forearm while the cuff pressure remains higher 

than the systolic blood pressure.  After this inflation, air in the cuff is allowed to 
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withdraw and the blood pressure and heart rate are taken.  If performed correctly, this 

form of blood pressure measurement has been shown in previous research to provide a 

measure of blood pressure that highly correlates with intra-arterial measurement 

(correlation coefficients .94 - .98) and is highly predictive of cardiovascular risk (Reeves, 

1995).   

OVERVIEW OF THE STUDY 

This study aimed to determine whether individuals who are ischemically reactive 

differed from non-reactors on measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, stressful life events, and depression.  It also aimed to 

determine if self-efficacy, preventive coping resources, and depression were predictive of 

blood pressure and heart rate measurement in reaction to both psychological and physical 

stress tests.  Finally, this study examined whether self-efficacy and preventive coping 

resources were predictive of depression in this sample of subjects.   

To accomplish these goals, descriptive analyses of the data were conducted for all 

of the psychological and physiological measures.  Descriptive information about 

demographics, missing data, the number of reactors and non-reactors to the mental and 

treadmill stress tests, and each of the study measures are first presented.  Next, the results 

of the research questions posed below will be offered.   

STUDY HYPOTHESES 

Research Question 1:  Analysis of mean differences for cardiac reactivity to 
psychological stress 

Is there a significant difference between the ischemic reactors and the non-

reactors to psychological stress on measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, depression, and stressful life events? 

 63



Hypothesis 1a:  

Levels of preventive coping resources, general self-efficacy, and cardiac self-

efficacy will be higher among the non-reactors than among the ischemic reactors (as 

measured by the echocardiogram) to the psychological stress tests.  Ratings on the 

stressful life events inventory and the depression measure will be lower among the non-

reactors than among the ischemic reactors.   

Hypothesis 1b:  

Levels of preventive coping resources, general self-efficacy, and cardiac self-efficacy 

will be higher among the non-reactors than among the ischemic reactors (as measured by 

the electrocardiogram) to the psychological stress tests.  Ratings on the stressful life 

events inventory and the depression measure will be lower among the non-reactors than 

among the ischemic reactors.   

Analysis:   

For hypotheses 1a and 1b, separate one-way MANOVAs were conducted using 

ischemic reaction (ischemic reactors and non-reactors) as the independent variable and 

using ratings of preventive coping resources, general self-efficacy, cardiac self-efficacy, 

depression and stressful life events as the dependent variables.  An alpha level of .05 was 

used.   

Research Question 2:  Analysis of mean differences for cardiac reactivity to physical 
(treadmill) stress   

Is there a significant difference between the ischemic reactors and the non-

reactors to the treadmill stress test on measures of preventive coping resources, general 

self-efficacy, cardiac self-efficacy, depression, and stressful life events? 
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Hypothesis 2a:  

Levels of preventive coping resources, general self-efficacy, and cardiac self-

efficacy will be higher among the non-reactors than among the ischemic reactors (as 

measured by the echocardiogram) to the treadmill stress test.  Ratings on the stressful life 

events inventory and the depression measure will be lower among the non-reactors than 

among the ischemic reactors.   

Hypothesis 2b:  

Levels of preventive coping resources, general self-efficacy, and cardiac self-

efficacy will be higher among the non-reactors than among the ischemic reactors (as 

measured by the electrocardiogram) to the treadmill stress test.  Ratings on the stressful 

life events inventory and the depression measure will be lower among the non-reactors 

than among the ischemic reactors.   

Analysis:   

For hypotheses 2a and 2b, separate one-way MANOVAs were conducted using 

ischemic reaction (ischemic reactors and non-reactors) as the independent variable and 

using ratings of preventive coping resources, general self-efficacy, cardiac self-efficacy, 

and stressful life events as the dependent variables.  An alpha level of .05 was used.   

Rationale for Hypotheses 1 and 2: 

Understanding which psychological variables differ between ischemically 

reactive and non-reactive individuals to psychological stress is essential if risk and 

protective factors for developing CAD are to be identified.  In terms of the concept of 

preventive coping resources, a new idea in coping theory, the research is sparse.  While 

the link between coping skills and physiological reactivity has been established, 

understanding the specific role of preventive coping resources in relation to cardiac 
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reactivity is currently unknown and thus was examined in this study using the Preventive 

Resources Inventory (McCarthy et al., 2002). Further, in resource models of stress and 

coping, self-efficacy is depicted as a central organizing resource that underlies people’s 

ability to use other resources and in so doing maintain well-being (Ozer & Bandura, 

1990).  Therefore, within the theoretical context proposed by these resource models of 

preventive coping (McCarthy et al., 2002) this study also sought to elucidate any group 

differences among ischemic reactors and non-reactors with respect to their general self-

efficacy and efficacy for maintaining health functioning and controlling for physical 

symptoms.   

In recent years, much interest has also been expressed in the possible role of 

stressful life events in precipitating physical illness (Cohen, 1979).  Confirmations of 

increased life stress before cardiac events has been demonstrated in groups of healthy 

middle-aged men (Rosengren, Orth-Gomer, Wedel, & Wilhelmsen, 1993) and patients 

presenting with acute myocardial infarction (Pignalberi, Patti, Chimenti, Pasceri, & 

Maseri, 1998).  Therefore this study sought to understand whether there were differences 

in the number and quality of stressful life events based on cardiac reactivity group 

membership in an aging veterans population.   

Finally, the link between depression and CAD has received increasing attention in 

the past decade.  Anda and colleagues (1993) demonstrated that people with depressed 

affect were at increased risk of both fatal and non-fatal ischemic heart disease, even after 

adjusting for standard risk factors and demographics.  This study attempted to strengthen 

and replicate existing findings by determining whether participants were ischemic 

reactors or non-reactors and examining mean group differences on a measure of 

depression.   
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Research Question 3:  Analysis of predictors of blood pressure changes under 
conditions of psychological stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict measures of 

blood pressure in reaction to psychological stress? 

Hypothesis 3:  

After a series of mental stress tests, significant predictors of blood pressure 

measures will be scores on the measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, stressful life events, and depression used in the study.   

Analysis:  

 First, in accordance with prior studies (Kop et al., 2001; Markovitz et al., 1998), 

the three baseline systolic (sbp) and diastolic blood pressure (dbp) readings taken prior to 

each of the mental stress tests were averaged ((pre-sbp1 + pre-sbp2 + pre-sbp3)/3; (pre-

dbp1 + pre-dbp2 + pre-dbp3)/3).  Then the systolic and diastolic blood pressure 

measurements taken after the completion of each of the three mental stress tests were 

averaged ((post-sbp1 + post-sbp2 + post-sbp3)/3; (post-dbp1 + post-dbp2 + post-

dbp3)/3).  

Next, a multiple regression model was constructed using the average of the three 

measures of post-mental stress test systolic blood pressure measurements as the criterion 

variable and measures of preventive coping resources, general self-efficacy, cardiac self-

efficacy, stressful life events, and depression as predictor variables.  Because resting 

blood pressure rates are related to blood pressure rates measured after the psychological 

stress tests (Carels, Blumenthal, & Sherwood, 2000; Markovitz et al., 1998; Kop et al., 

2001), a second multiple regression model was then constructed.  The average of the pre-

stressor baseline systolic blood pressure measurements were first entered as an 
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independent variable into Block 1 of the regression analysis to account for individual 

differences in systolic blood pressure.  The other predictors (measures of preventive 

coping resources, general self-efficacy, cardiac self-efficacy, stressful life events, and 

depression) were entered into Block 2 as predictor variables.  The criterion variable 

remained the same. 

A multiple regression model was next constructed using the average of the three 

measures of post-mental stress test diastolic blood pressure measurements as the criterion 

variable and measures of preventive coping resources, general self-efficacy, cardiac self-

efficacy, stressful life events, and depression as predictor variables.  Because resting 

blood pressure rates are related to blood pressure rates measured after the psychological 

stress tests (Carels, Blumenthal, & Sherwood, 2000; Markovitz et al., 1998; Kop et al., 

2001), a second multiple regression model was then constructed.  The average of the pre-

stressor baseline diastolic blood pressure measurements were first entered as an 

independent variable into Block 1 of the regression analysis to account for individual 

differences in diastolic blood pressure.  The other predictors (measures of preventive 

coping resources, general self-efficacy, cardiac self-efficacy, stressful life events, and 

depression) were entered into Block 2 as predictor variables.  The criterion variable 

remained the same. 

Research Question 4:  Analysis of predictors of blood pressure changes under 
conditions of physical stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict measures of 

blood pressure in reaction to physical stress exerted on a treadmill? 
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Hypothesis 4:  

After a treadmill stress test, significant predictors of blood pressure measures will 

be scores on the measures of preventive coping resources, general self-efficacy, cardiac 

self-efficacy, stressful life events, and depression used in the study.   

Analysis:  

First a multiple regression model was constructed using measures of systolic 

blood pressure taken after a treadmill stress test as the criterion variable and measures of 

preventive coping resources, general self-efficacy, cardiac self-efficacy, stressful life 

events, and depression as predictor variables.  Because resting blood pressure rates are 

related to blood pressure rates measured after physical exercise (Carels, Blumenthal, & 

Sherwood, 2000; Markovitz et al., 1998; Kop et al., 2001), a second multiple regression 

model was then constructed.  The pre-stressor baseline systolic blood pressure 

measurement were first entered as an independent variable into Block 1 of the regression 

analysis to account for individual differences in blood pressure.  The other predictors 

(measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, 

stressful life events, and depression) were entered into Block 2 as predictor variables.  

The criterion variable remained the same. 

Next a multiple regression model was constructed using measures of diastolic 

blood pressure taken after a treadmill stress test as the criterion variable and measures of 

preventive coping resources, general self-efficacy, cardiac self-efficacy, stressful life 

events, and depression as predictor variables.  Because resting blood pressure rates are 

related to blood pressure rates measured after physical exercise (Carels, Blumenthal, & 

Sherwood, 2000; Markovitz et al., 1998; Kop et al., 2001), a second multiple regression 

model was then constructed.  The pre-stressor baseline diastolic blood pressure 

measurement were first entered as an independent variable into Block 1 of the regression 
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analysis to account for individual differences in blood pressure.  The other predictors 

(measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, 

stressful life events, and depression) were entered into Block 2 as predictor variables.  

The criterion variable remained the same. 

Rationale for Hypotheses 3 and 4:  

Over the past several years, research in autonomic nervous system physiology, 

cardiology, and vascular biology has been drawn on to develop a model that links mental 

and emotional factors to the development and expression of coronary artery disease 

(Sloan, Shapiro, Bagiella, Myers, & Gorman, 1999). This model holds that psychological 

factors have in common the effect of reducing the capacity for cardiac autonomic 

modulation, which in turn is associated with an increase in blood pressure variability that 

is harmful to coronary arteries, contributing to coronary events (Sloan et al., 1999).  One 

study found that in response to psychosocial stress, diastolic blood pressure fluctuations 

may exceed 20mmHg in some people (Kamarck et al., 1998).  Another study (Carels et 

al., 2000) found that emotionally responsive individuals showed greater increases in 

ambulatory blood pressure associated with negative emotions.  These findings suggest 

that psychosocial traits that have been linked to cardiovascular disease may be associated 

with more marked cardiovascular activation occurring in response to negative emotions 

throughout the day (Carels et al., 2000).  Finally, an excessive blood pressure response to 

mental stress has been a reported characteristic of the children of hypertensive parents 

(thus at risk for developing hypertension themselves) (Ewart & Kolodner, 1992).  This 

study further investigated this link by examining whether levels of preventive coping 

skills, self-efficacy, depression, and stressful life events predicted ischemic reaction (to 

both mental and physical stress).   
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Research Question 5:  Analysis of predictors of heart rate under conditions of 
psychological stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict heart rate in 

response to a series of mental stress tests? 

Hypothesis 5:  

Significant predictors of heart rate after exposure to psychological stress will be 

scores on the measures of preventive coping resources, general self-efficacy, cardiac self-

efficacy, stressful life events, and depression used in the study.   

Analysis:  

First, in accordance with prior studies (Ewart & Kolodner, 1992; Kop et al., 2001; 

Markovitz et al., 1998), the three baseline heart rate (hr) readings taken prior to each of 

the mental stress tests were averaged ((pre-hr1 + pre-hr2 + pre-hr3)/3).  Then the heart 

rate measurements taken after the completion of each of the three mental stress tests were 

averaged ((post-hr1 + post-hr2 + post-hr3)/3).  

A multiple regression model was constructed using the average of the three 

measures of post-mental stress test heart rate as the criterion variable and measures of 

preventive coping resources, general self-efficacy, cardiac self-efficacy, stressful life 

events, and depression as predictor variables.   Again, because resting heart rate is related 

to measures of heart rate taken after exposure to psychological stress (Carels, 

Blumenthal, & Sherwood, 2000; Markovitz et al., 1998; Kop et al., 2001), a second 

multiple regression model was constructed with an average of the three pre-stressor heart 

rate measurements first entered as an independent variable into Block 1 of the regression 

analysis to account for individual differences in heart rate.  The other predictors 

(measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, 
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stressful life events, and depression) were entered into Block 2 as predictor variables.  

The criterion variable remained the same. 

Research Question 6:  Analysis of predictors of heart rate under conditions of 
physical stress.  

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict heart rate in 

response to a treadmill stress test? 

Hypothesis 6:  

Significant predictors of heart rate after a treadmill stress test will be scores on the 

measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, 

stressful life events, and depression used in the study.   

Analysis:  

A multiple regression model was constructed using the measure of heart rate 

taken after exposure to the treadmill stress test as the criterion variable and measures of 

preventive coping resources, general self-efficacy, cardiac self-efficacy, stressful life 

events, and depression as predictor variables.  Because resting heart rate is related to 

measures of heart rate taken after a physical stressor (Carels, Blumenthal, & Sherwood, 

2000; Markovitz et al., 1998; Kop et al., 2001), a second multiple regression model was 

constructed.  The pre-stressor heart rate measurement was first entered as an independent 

variable into Block 1 of the regression analysis to account for individual differences in 

heart rate.  The other predictors (measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, stressful life events, and depression) were entered into 

Block 2 as predictor variables.  The criterion variable remained the same. 
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Rationale for Hypotheses 5 and 6:  

Heart rate has been shown in many studies to respond to stressors in a temporally 

stable manner (Turner, 1994).  This suggests that a given individual may be regarded as 

having a characteristic cardiovascular response predisposition when faced with a stressful 

situation (Turner, 1994).  Some studies have demonstrated that during emotional stress 

heart rate may soar to approximately 80 beats per minute faster than average (Krantz & 

Falconer, 1997).  While heart rate alone may provide ambiguous information concerning 

the exact mechanism at work during cardiac reactivity, and whether that reactivity is 

related to the presence of ischemia (Papillo & Shapiro, 1990), it can be a useful 

measurement tool in conjunction of left ventricle performance (i.e. echocardiogram) 

(Larsen, Schneiderman, & Pasin, 1986).  This is especially true because heart rate is one 

of the easiest measurement tools available for measuring cardiac reactivity (Turner, 

1994).  This study explored whether preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression were predictors for changes in 

the heart rate of our study participants when they were subjected to both psychological 

and physical stress.  

Next, it was important to identify the relationship between these psychological 

variables to better understand possible factors related to cardiac ischemia.  Therefore, the 

next question was whether a person’s level of preventive coping resources and self-

efficacy predicted his level of depression.   

Research Question 7:  Analysis of predictors of depression 

Can preventive coping resources, general self-efficacy, and cardiac self-efficacy 

be used to predict status of depression? 
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Hypothesis 7:  

Significant predictors of status of depression will be scores on measures of 

preventive coping resources, general self-efficacy, and cardiac self-efficacy.  

Analysis: 

A multiple regression model was constructed using status of depression as the 

criterion variable and measures of preventive coping resources, general self-efficacy, and 

cardiac self-efficacy as predictor variables.  

Rationale for Hypothesis 7:  

Estimates of the prevalence of clinically significant depressive disorders among 

cardiac patients range from 14% to 27% (Anda et al., 1993; Frasure-Smith et al., 1995).  

Even depressive symptoms that do not necessarily reach the level of a major depressive 

disorder can have a significant negative impact on health outcomes among cardiac 

patients (Irvine et al., 1999).  Therefore, it is important to identify psychological factors 

that are potentially modifiable predictors of depressive symptoms so that these factors 

could be targeted for intervention.  To date, in a population of patients with ischemic 

heart disease, low scores on measures of self-efficacy and optimism were significantly 

correlated with depressive symptoms (Shnek et al., 2001).  If these results could be 

replicated and expanded to include other factors that might predict depression, it is likely 

that clinicians could work to impact patients’ beliefs and expectations about the 

consequences of their behavior.  This is important because “whereas some patients will 

make efficacious efforts such as changing bad health habits and taking their medications 

in order to decrease the risk of future problems, others may fail in their efforts and be at 

risk for becoming helpless” (Shnek et al., 2001, p. 141).  This study therefore sought to 
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clarify the relationships between psychological factors and depression in patients with 

ischemic heart disease. 
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Chapter 4:  Results 

 This dissertation study was designed to explore differences between male veterans 

who respond to psychological and physical stress with cardiac ischemia and those who 

respond without cardiac ischemia.  The variables used to explore these differences 

include self-efficacy, cardiac self-efficacy, preventive coping resources and depression.  

The following acronyms will be used throughout the results section for purposes of 

brevity: Self-Efficacy Scale – General Self-Efficacy (SES-GSE), Self-Efficacy Scale – 

Social Self-Efficacy (SES-SSE), Cardiac Self-Efficacy Scale - Controlling Symptoms 

(CSES-CSY), Cardiac Self-Efficacy Scale - Maintaining Function (CSES-MFX), 

Preventive Resources Inventory (PRI), Beck Depression Inventory (BDI).  An additional 

variable, life stress, was initially proposed to be included in these analyses.  It was 

determined that this scale should not be used in analyzing the data collected for this 

study, however, because over half (n=32) of the subjects incorrectly responded to the 

inventory used to measure this variable (The Life Stress Inventory; see discussion in the 

Descriptive Analyses section).  A goal of this study is to gain further insight into how 

men who are ischemically reactive and non-reactive to psychological and physical stress 

differ with regard to the specific personality variables mentioned above. 

 The results are presented in two major sections.  The first section focuses on the 

descriptive aspects of the sample and the results presented include the means, standard 

deviations, and/or frequency distributions of age, race, marital status, employment status, 

household income, highest level of education, and body-mass index.  These variables 

were also analyzed to determine if they differed significantly across the groups and these 

results are also presented.   
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 The second major section focuses on the results of the research questions.  These 

include tests of mean differences designed to explore differences in the men who reacted 

with ischemia to psychological and physical stress and those who did not.  Means and 

standard deviations for each variable will be presented, as will the results from the main 

analyses.  Multiple regression models were also used to examine whether the 

psychological variables examined in this study would predict blood pressure and heart 

rate in response to the psychological and treadmill stress tests.  Further, the salience of 

self-efficacy and preventive coping skills as predictors of depression is also explored with 

a multiple regression model.   

DESCRIPTIVE ANALYSES 

Participants 

 The present study included 50 male veterans from the Central Texas Veterans 

Health Care System (CTVHCS).  The participants were recruited from the pool of 

veterans already scheduled to complete an echocardiogram treadmill stress test because 

they have or are suspected of having CAD.  The ages of the participants ranged from 31 

to 80 years-old (M = 60.10; SD = 10.62).  Over 74% of the sample was below the age of 

67.  The body mass index (BMI = weight in Kg/(height in m)2 (National Heart, Lung, and 

Blood Institute, 2004)) for the participants ranged from 19.46 (in the normal range (18.5 

– 24.9)) to 46.26 (in the obese range (>30.0)) (M = 28.31 (in the overweight range (25.0 – 

29.9)); SD = 5.02). Further, 68% of participants had a BMI of 25.0 or higher.  According 

to the American Heart Association (2004), this figure is almost exactly equivalent to the 

national statistics for men with cardiovascular disease (67.2% have a BMI of 25.0 or 

higher).  Most participants were Caucasian/White (33; 66.0%), with other subjects self-

identified as African American/Black/Caribbean (11; 22.0%) and Hispanic/Latino (5; 
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10.0%).  One participant (1; 2.0%) listed their race as not fitting in with any of the above 

categories (i.e. Other).  Most of the sample is married (33; 66%), while others are single 

(5; 10%), divorced (9; 18%), or widowed (4; 8%).  In terms of employment status, the 

majority of participants are working either full or part-time (29; 58%).  The other subjects 

are either retired (14; 28%) or currently not working (7; 14%).  Fifty-four percent (n=27) 

of the participants make less than $30,000 each year, thirty percent (n=15) of the sample 

has an annual household income between $30,00 and $59,999, and sixteen percent (n=8) 

of the participants make over $60,000.  In terms of educational background, a small 

number of participants only completed grade school (3; 6.0%), while others completed 

high school (13; 26%), community college (17; 34%), undergraduate college (13; 26%), 

or graduate school (4; 8%). 

Physiological Data  

While some data was collected for 50 participants, complete physiological data 

was only gathered for 46 participants.  Two of the subjects with missing physiological 

data completed the questionnaire packet but missed their appointments in the cardiac 

laboratory at the VA Outpatient Clinic in Austin and could not be rescheduled.  Another 

subject was unable to complete the echocardiogram portion of the study protocol due to 

excessive perspiration and obesity.  Lastly, echocardiogram data for the treadmill stress 

test was not collected on another subject because the echocardiogram equipment 

malfunctioned.  Table 1 depicts the breakdown of missing data and ischemic responders 

and non-responders for echocardiogram and electrocardiogram measurement for both 

mental and treadmill stress tests. 
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Table 1:  Frequency Distribution of Ischemic Responders and Non-Responders for 
Electrocardiogram and Echocardiogram data for Psychological and 
Treadmill Stress Tests 

Apparatus and Type of 
Stressor 

Missing 
Data 

Ischemic 
Responder  

Ischemic Non-
Responder 

Total 

ECG (Psychological Stress) 
Frequency 

Percent 

 
2 
(4%) 
 

 
2 
(4%) 

 
46 
(92%) 

 
50 
(100%) 

Echo (Psychological Stress) 
Frequency 

Percent 

 
3 
(6%) 
 

 
7 
(14%) 

 
40 
(80%) 

 
50 
(100%) 

ECG (Treadmill Stress) 
Frequency 

Percent 

 
3 
(6%) 
 

 
8 
(16%) 

 
39 
(78%) 

 
50 
(100%) 

Echo (Treadmill Stress) 
Frequency 

Percent 

 
4 
(8%) 

 
13 
(26%) 

 
33 
(66%) 

 
50 
(100%) 

Note. ECG-Electrocardiogram; Echo-Echocardiogram 

  

It is important to note that one cardiologist read the ECG’s and echocardiogram 

images for the first 33 participants, and another cardiologist read the ECG’s and 

echocardiogram images for participants 34 – 50.  Interestingly, the second cardiologist 

(who worked with participants 34 – 50) only found one subject to be an ischemic reactor 

on the ECG readings for the psychological stress tests, one subject to be an ischemic 

reactor on the ECG readings for the treadmill stress test, one subject to be an ischemic 

reactor on the echocardiogram images taken during the treadmill stress test, and zero 

subjects to be reactors on the echocardiogram images taken during the psychological 

stress tests. 
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Psychological Variables 

It should be noted that the Life Stress Inventory was not analyzed descriptively 

and was not included in the main analyses of the hypotheses.  This inventory was a 

modified version of the Social Readjustment Rating Scale (Holmes & Rahe, 1967), an 

inventory consisting of 43 life events that are commonly reported as stressful and that 

require personal adjustment.  Because this inventory had been altered specifically for this 

study and had not been pilot tested, no psychometric validity or reliability data had been 

collected to ensure this was an appropriate measure for use in this study.  Also, because 

32 of the 50 participants filled out the inventory incorrectly (e.g. 16 participants left an 

average of 7.69 questions blank; 25 participants rated an average of 5.04 events as 

stressful despite indicating they had not experienced that particular event, and 7 

participants marked that they had experienced an average of 4.00 events but did not rate 

how stressful that event had been for them), it appears that the directions for filling out 

the inventory were unclear.  Finally, the measure asked the participants to rate how often 

they have experienced an event (such as marriage, divorce, death of a family member), 

but only offered the subject one Likert rating scale to record how distressful the event had 

been.  Thus, if a person experienced two divorces and one was very stressful while the 

other was not, there was no place for the participant to make this distinction.  For these 

reasons, it was determined that this inventory was not adequate for use in this study.   

In regards to data collected on the other psychological inventories for each of the 

subjects, two of the participants were administered a dated version of the questionnaire 

packet.  Therefore, for these subjects no data on the Preventive Resources Inventory or 

the Beck Depression Inventory was gathered.  Another participant left several items 

blank on the Preventive Resources Inventory, and thus this data could not be used in the 

analyses used to answer the research questions.  Further, one subject failed to complete 
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the Cardiac Self-Efficacy Scale (CSES), which appeared to be an oversight by the 

subject.  Finally, six of the subjects either left several items on the CSES blank or 

indicated that particular items were not applicable to them (e.g. Control your chest pain 

by changing your activity level, How to take your cardiac medications).  Presumably, 

these omissions were because these subjects were either not taking cardiac medications or 

had not experienced chest pain.   

In order to mitigate the effects of missing data on the analyses performed to 

answer the research questions, a data substitution procedure was performed if a subject 

completed at least 80% of the data on a particular inventory.  This procedure substituted 

the mean of the responses the participant did complete on the inventory for each of the 

missing items.  Again, this procedure was only performed if 80% of the data was intact. 

Otherwise, the data for that subject was not used to answer the research questions. Table 

2 outlines completed and missing data for each of the inventories analyzed in this study.   

Table 2:   Frequencies of Valid and Missing Data for Psychological Variables 

Variable Valid Missing
Preventive Resources Inventory (PRI) 
 

47 3 

Beck Depression Inventory (BDI) 
 

48 2 

Cardiac Self-Efficacy Scale – Maintaining Function (CSES – MFX) 
 

49 1 

Cardiac Self-Efficacy Scale – Controlling Symptoms (CSES – CSY) 
 

43 7 

Self-Efficacy Scale – General Self-Efficacy (SES – GSE) 
 

50 0 

Self-Efficacy Scale – Social Self-Efficacy (SES – SSE) 50 0 
Note.  The N of Valid and Missing data for the Psychological Variables presented above 
represents the status of the data after the mean substitution procedure was conducted; The 
N for Valid and Missing data for the Physiological Variables differs from the N for Valid 
and Missing data for the Psychological Variables as a function of whether a participant 
completed all of the data points for the study (i.e. could have complete physiological 
data, but failed to complete the psychological inventories).  

 81



Other Descriptive Statistics for the psychological variables are presented in Table 

3.  It should be noted that for a number of instruments there is a slight issue of skew that 

suggests a positive, or idealizing response bias.  However, none of the univariate skew 

indexes are greater than 3.0, which has been interpreted as a sign of extreme skew (Kline, 

1998).  All inventories also demonstrated adequate kurtosis (extreme kurtosis defined as 

over 20.0 (Kline, 1998)). This suggests that the assumptions of multivariate normality are 

within normal limits for this data.  In addition, the SES - SSE has a marginal reliability 

coefficient.   

 

Table 3:   Descriptive Statistics for Psychological Variables 

Variable N Min. Max. M SD Skewness Kurtosis Alpha 
PRI 
 

47 86.32 297.00 224.71 41.55 -1.17 3.20 .98 

BDI  
 

48 .00 50.00 10.61 10.95 1.73 3.29 .94 

CSES- 
MFX 
 

49 5.00 25.00 17.44 5.14 -.50 .34 .91 

CSES- 
CSY 
 

43 8.00 40.00 28.20 6.86 -.85 .85 .87 

SES- 
GSE 
 

50 26.56 81.00 64.71 10.27 -1.11 2.86 .81 

SES- 
SSE 

50 9.00 30.00 20.32 5.00 -.31 -.62 .78 

Note.  N based on data after mean substitution procedure completed. 

  

Correlations between the measures and continuous demographic variables are 

reported in Table 4.  Results indicate that there are moderately strong to strong positive 

correlations between the PRI, the CSES – CSY, CSES – MFX, SES – GSE, and the SES 

– SSE. These results support previous research with the PRI (McCarthy et at., 2002), 
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which demonstrated good convergent validity with the PRI and theoretically relevant 

measures (i.e., measures of self-efficacy and utilization of various coping strategies).  

Further, moderately strong to strong negative associations were found between the BDI 

and the PRI, CSES – CSY, CSES – MFX, SES – GSE, and SES – SSE.  McCarthy et al. 

(2004) obtained similar findings when he investigated the concurrent validity of the BDI 

and PRI by testing for negative relationships between the two inventories.  Therefore, 

examination of the correlations between instruments obtained during this study provides 

additional validity evidence for the PRI.  No significant relationships between age, body 

mass index, and any of the psychological variables were found. 

 

Table 4:   Intercorrelations Between Psychological Variables and Demographic 
Variables 

 Age BMI CSES – 
CSY 

CSES – 
MFX 

SES –  
GSE 

SES –  
SSE 

PRI 

BMI 
 

-.124 
 

      

CSES – CSY 
 

.050 -.257 
 

     

CSES – MFX 
 

.055 
 

-.155 
 

.732** 
 

    

SES – GSE 
 

.159 
 

-.073 .196 .391** 
 

   

SES – SSE 
 

.223 
 

-.206 .327* .468** .663**   

PRI 
 

.177 
 

-.092 .499** .505** .771** .628**  

BDI -.266 .222 -.494** -.481** -.623** -.657** -.859** 
Note. Due to missing data on the psychological inventories, the sample size associated 
with each correlation coefficient ranges from 43-50 (N based on pairwise deletion after 
mean substitution for data). 
*Correlation is statistically significant at the 0.05 level (2-tailed).  
**Correlation is statistically significant at the 0.01 level (2-tailed).  
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In order to explore whether key demographic variables needed to be controlled for 

prior to answering the main research questions, one-way ANOVAs were performed for 

the two comparison groups (ischemic and non-ischemic reactors) for the mental stress 

test echo, the treadmill stress test echo, the mental stress test ECG, and the treadmill 

stress test ECG with regard to age and body mass index (BMI).  These variables were 

chosen for analysis because previous research indicates that obesity is a risk factor for 

CAD (Wielgosz & Nolan, 2000; Shaper, Wannamethee, & Walker, 1997) and that CAD 

is more common in an aging population (e.g. 4 out of 5 people who die of coronary heart 

disease are 65 or older) (American Heart Association, 2004; Wielgosz & Nolan, 2000).  

These tests were conducted to determine if there were any differences between the 

ischemic and non-ischemic responders for each test with regard to both age and BMI.  In 

terms of age, no difference was found in any of the four one-way ANOVAs (mental 

stress test echo, F (1, 46) = 1.03, p = .32; mental stress test ECG, F (1, 47) = 1.26, p = 

.27; treadmill stress test echo, F (1, 45) = .62, p = .43; treadmill stress test ECG, F (1, 46) 

= .03, p = .87).  With respect to obesity (as measured by calculating each participants 

body mass index), there were also no group differences between reactors and non-

reactors in any of the four one-way ANOVAs run using a BMI score as the dependent 

variable (mental stress test echo, F (1, 46) = 1.40, p = .24; mental stress test ECG, F (1, 

47) = .021, p = .89; treadmill stress test echo, F (1, 45) = 1.64, p = .21; treadmill stress 

test ECG, F (1, 46) = .03, p= .87). 

 

RESULTS OF RESEARCH QUESTIONS 

 All of the available participants were used in the data analysis.  For each of the 

tests of mean differences performed, the participants were separated into two groups: 
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ischemic reactors and non-reactors.  Group membership was determined by whether the 

subject exhibited an ischemic response (as measured by electrocardiogram and 

echocardiogram separately) in reaction to either a psychological or treadmill stress test.  

Therefore, a subject could display ischemia on the echocardiogram that the 

electrocardiogram did not pick up.  That subject would then be in the reactor group for 

one physiological measure (echo) and not for the other (ECG).  Similarly, a subject may 

have displayed ischemia during the treadmill stress test and not during the mental 

stressors, and vice versa.  For each of the hypotheses testing mean differences (1 & 2), a 

one-way (two-group) MANOVA, which is equivalent to a Hotelling’s T2, was used.   For 

research questions 3-7, multiple regression models were used to analyze the data.   

  

Research Question 1:  Analysis of mean differences for cardiac reactivity to 
psychological stress 

Is there a significant difference between the ischemic reactors and the non-

reactors to psychological stress on measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, and depression? 

Hypothesis 1a: 

Hypothesis 1a stated that levels of preventive coping resources, general self-

efficacy, and cardiac self-efficacy would be significantly higher among the non-reactors 

than among the ischemic reactors (as measured by the echocardiogram) to the 

psychological stress tests.  Further, it indicated that ratings on the depression measure 

would be lower among the non-reactors than among the ischemic reactors.  Ischemic 

reactor and non-reactor group means and standard deviations are presented in Table 5.  
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Table 5:  Psychological Stress Test Echocardiogram Measurement: Means and 
Standard Deviations for Psychological Instruments by Reactor Group  

Variable Status N M SD 
BDI - Total Non-Reactor 

Reactor 
 

40 
6 

8.52 
20.88 

8.37 
15.80 

PRI - Total Non-Reactor 
Reactor 
 

40 
6 

229.23 
195.31 

35.75 
54.83 

CSES - CSY Non-Reactor 
Reactor 
 

35 
6 

29.09 
24.50 

6.44 
8.24 

CSES - MFX Non-Reactor 
Reactor 
 

39 
7 

18.21 
14.64 

5.10 
4.85 

SES - GSE Non-Reactor 
Reactor 
 

40 
7 

65.05 
60.63 

10.36 
10.76 

SES - SSE Non-Reactor 
Reactor 

40 
7 

20.88 
18.29 

4.75 
5.09 

  Note. Reactor-displayed ischemia; Non-Reactor-did not display ischemia; N based on 
mean substitution for missing data.   

 

This hypothesis was tested using a one-way MANOVA, and it included the 

psychological variables mentioned above as the dependent variables and group 

membership (i.e. ischemic or non-ischemic reactor based on the echocardiogram 

measurement taken during the psychological stress test) as the independent variable.  The 

Multivariate F test was significant, indicating that there was an overall difference 

between the ischemic reactor and non-reactor groups, F (1, 39) = 2.38, p = .05.  It should 

be noted that because of missing data, responses from only 5 reactors and 35 non-reactors 

were included in this analysis.  Univariate F-Tests for this MANOVA were conducted for 

exploratory purposes.  They revealed that the significant differences between the groups 

were found on the BDI and PRI.  Table 6 gives the results of all the Univariate F-Tests. 
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Table 6:  Univariate F-Tests: Hypothesis 1a 

Variable  Hypoth 
SS 

Error SS Hypoth 
MS 

Error 
MS 

F Significance
 of F 

CSES - CSY 73.18 1741.88 73.18 45.84 1.60 .21 

CSES - MFX 44.80 1035.68 44.80 27.26 1.64 .21 

SES - GSE 165.57 4424.55 165.57 116.46 1.42 .24 

SES - SSE 84.70 851.20 84.70 22.4 3.78 .06 

*PRI 7803.45 60889.88 7803.45 1602.37 4.87 .03 

*BDI 1099.20 3407.74 1099.20 89.68 12.26 .01 
Note.  *Indicates an F-test significant at the 0.05 level 
 

Hypothesis 1b: 

Hypothesis 1b stated that levels of preventive coping resources, general self-

efficacy, and cardiac self-efficacy would be significantly higher among the non-reactors 

than among the ischemic reactors (as measured by the electrocardiogram (ECG)) to the 

psychological stress tests.  Further, it indicated that ratings on the depression measure 

would be lower among the non-reactors than among the ischemic reactors.  Ischemic 

reactor and non-reactor group means and standard deviations are presented in Table 7.  
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Table 7:  Psychological Stress Test ECG Measurement: Means and Standard 
Deviations for Psychological Instruments by Reactor Group  

Variable Status N M SD 
BDI - Total Non-Reactor 

Reactor 
 

45 
2 

10.63 
13.50 

11.25 
.71 

PRI - Total Non-Reactor 
Reactor 
 

44 
2 

224.91 
222.69 

40.38 
27.30 

CSES - CSY Non-Reactor 
Reactor 
 

40 
2 

28.13 
27.00 

7.23 
4.24 

CSES - MFX Non-Reactor 
Reactor 
 

45 
2 

17.50 
19.00 

5.27 
1.41 

SES - GSE Non-Reactor 
Reactor 
 

46 
2 

64.34 
64.50 

10.50 
6.36 

SES - SSE Non-Reactor 
Reactor 

46 
2 

20.17 
22.00 

5.14 
2.83 

Note. Reactor-displayed ischemia; Non-Reactor-did not display ischemia; N based on 
mean substitution for missing data.   
 
 

This hypothesis was tested using a one-way MANOVA that included the 

psychological variables mentioned above as the dependent variables and group 

membership (i.e. ischemic or non-ischemic reactor based on the ECG measurement taken 

during the psychological stress test) as the independent variable.  The Multivariate F test 

was not significant, F (1, 39) = .36, p = .91.  There were only 2 ischemic reactors and 38 

non-reactors included in this analysis.   

Research Question 2:  Analysis of mean differences for cardiac reactivity to physical 
(treadmill) stress 

Is there a significant difference between the ischemic reactors and the non-

reactors to the treadmill stress test on measures of preventive coping resources, general 

self-efficacy, cardiac self-efficacy, and depression? 
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Hypothesis 2a:  

Hypothesis 2a stated that levels of preventive coping resources, general self-

efficacy, and cardiac self-efficacy will be higher among the non-reactors than among the 

ischemic reactors (as measured by the echocardiogram) to the treadmill stress test.  

Ratings on the depression measure will be lower among the non-reactors than among the 

ischemic reactors.  Ischemic reactor and non-reactor group means and standard deviations 

are presented in Table 8. 
 

Table 8:  Treadmill Stress Test Echocardiogram Measurement: Means and Standard 
Deviations for Psychological Instruments by Reactor Group  

Variable Status N M SD 
BDI - Total Non-Reactor 

Reactor 
 

33 
12 

9.12 
13.10 

8.85 
13.88 

PRI - Total Non-Reactor 
Reactor 
 

33 
12 

226.83 
218.07 

37.92 
46.70 

CSES - CSY Non-Reactor 
Reactor 
 

29 
11 

28.45 
28.18 

6.79 
7.51 

CSES - MFX Non-Reactor 
Reactor 
 

32 
13 

17.91 
16.94 

5.51 
4.59 

SES - GSE Non-Reactor 
Reactor 
 

33 
13 

64.13 
63.80 

10.55 
9.83 

SES - SSE Non-Reactor 
Reactor 

33 
13 

21.09 
18.69 

4.80 
4.73 

  Note. Reactor-displayed ischemia; Non-Reactor-did not display ischemia; N based on 
mean substitution for missing data.   
 

This hypothesis was tested using a one-way MANOVA that included the 

psychological variables mentioned above as the dependent variables and group 

membership (i.e. ischemic or non-ischemic reactor based on the echocardiogram 
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measurement during the treadmill stress test) as the independent variable.  The 

multivariate F test was not significant, F (1, 38) = 2.22, p = .07.  It should be noted that 

because of missing data, responses from only 10 reactors and 29 non-reactors were 

included in this analysis.   

Hypothesis 2b:  

Hypothesis 2b stated that levels of preventive coping resources, general self-

efficacy, and cardiac self-efficacy will be higher among the non-reactors than among the 

ischemic reactors (as measured by the electrocardiogram (ECG)) to the treadmill stress 

test.  Ratings on the depression measure will be lower among the non-reactors than 

among the ischemic reactors.  Ischemic reactor and non-reactor group means and 

standard deviations are presented in Table 9. 

Table 9:  Treadmill Stress Test ECG Measurement: Means and Standard Deviations 
for Psychological Instruments by Reactor Group  

Variable Status N M SD 
BDI - Total Non-Reactor 

Reactor 
 

39 
7 

9.87 
16.04 

11.25 
9.55 

PRI - Total Non-Reactor 
Reactor 
 

38 
7 

226.90 
211.41 

42.00 
25.75 

CSES - CSY Non-Reactor 
Reactor 
 

33 
8 

27.94 
28.38 

7.27 
7.23 

CSES - MFX Non-Reactor 
Reactor 
 

38 
8 

18.09 
14.91 

5.18 
4.84 

SES - GSE Non-Reactor 
Reactor 
 

39 
8 

65.11 
58.55 

10.03 
9.42 

SES - SSE Non-Reactor 
Reactor 

39 
8 

21.00 
16.13 

4.94 
3.83 

  Note. Reactor-displayed ischemia; Non-Reactor-did not display ischemia; N based on 
mean substitution for missing data.   
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This hypothesis was tested using a one-way MANOVA test that included the 

psychological variables mentioned above as the dependent variables and group 

membership (i.e. ischemic or non-ischemic reactor based on the ECG measurement taken 

during the psychological stress test) as the independent variable.  The Multivariate F test 

was significant indicating an overall difference between the ischemic reactor and non-

reactor groups, F (1, 38) = 3.08, p = .02.  It should be noted that because of missing data, 

responses from only 7 reactors and 32 non-reactors were included in this analysis.  The 

Univariate F-Tests for this MANOVA revealed that the significant difference between 

the groups was found on the SES-SSE.  Table 10 gives the results of all the Univariate F-

Tests. 

 

Table 10:  Univariate F-Tests:  Hypothesis #2b 

Variable  Hypoth 
SS 

Error SS Hypoth 
MS 

Error MS F Significance  
of F 

CSES - CSY 4.72 1808.27 4.72 48.87 .10 .76 

CSES - MFX 45.69 1032.78 45.69 27.91 1.64 .21 

SES - GSE 199.73 4102.04 199.73 110.87 1.80 .19 

*SES - SSE 184.05 738.93 184.05 19.97 9.22 .01 

PRI 1255.74 67204.67 1255.74 1816.34 .69 .41 

BDI 286.913 4215.15 286.913 113.92 2.52 .12 
*Indicates an F-test significant at the 0.05 level 

 

To address research questions 3-7, multiple regression models were constructed.  

The regression models were constructed using the SPSS software.  For each model, the 

coefficient of multiple determination, R2, indicates the proportion of variance in the 

criterion, or dependent, variable explained by the model.  The standardized beta weight or 
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beta coefficients indicate the average standard deviation change in the criterion variable 

associated with a standard deviation change in the predictor variable, when the other 

predictor variables are held constant (Lewis-Beck, 1995).  Similarly, the unstandardized 

beta coefficients indicate how much of a raw score change in the criterion variable is 

associated with the raw score increase in the predictor variable.  The t-tests determine 

whether each predictor variable contributed significantly to the predictor of the criterion 

variable while taking into account the contribution of other predictors (Dilorio, 1991).  

The standardized and unstandardized regression coefficients, t-tests, and R2 of the model 

are reported.   

Research Question 3:  Analysis of predictors of blood pressure changes under 
conditions of psychological stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict measures of 

blood pressure in reaction to psychological stress? 

Hypothesis 3:  

Hypothesis 3 stated that after a series of mental stress tests, significant predictors 

of blood pressure (each of the three measurements for both diastolic and systolic blood 

pressure was recorded immediately following each of the three mental stress tests was 

administered and then the average of these measurements was calculated to give one 

measurement figure) will be low scores on the measures of preventive coping resources, 

general self-efficacy, and cardiac self-efficacy, and high scores on a measure of 

depression.  Two separate multiple regression models were constructed; one using the 

average of three measures of diastolic blood pressure as the criterion variable and one 

using the average of three measures of systolic blood pressure as the criterion variable.  
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Measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, and 

depression were predictor variables for both regression models.   

Analysis for Hypothesis 3a (conducted for systolic blood pressure): 

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was not statistically significant, F (6, 37) = 2.15, p = .07, 

with an R2 = .26, indicating that these variables did not account for a significant 

proportion of variance of the average measure of systolic blood pressure taken after the 

series of psychological stress tests was administered.   

Resting blood pressure rates vary uniquely from individual to individual, and thus 

it is likely that an average measure of systolic blood pressure taken prior to each of the 

psychological stressors would be highly related to blood pressure rates measured after the 

psychological stress tests.  Therefore, another regression model was then completed for 

exploratory purposes.  In this model, an average pre-stressor systolic blood pressure 

measurement was first entered as an independent variable into Block 1 of the regression 

analysis to account for individual differences in the post systolic blood pressure 

measurements (the criterion variable).  The other six predictor variables were then 

entered into Block 2.  After controlling for the average systolic blood pressure reading 

taken prior to the administration of each of the psychological stressors, this model was 

statistically significant, F (7, 36) = 132.25, p < .01, with an R2 = .98.  However, the R2 

change = .01, p = .45, indicated that after controlling for the average pre systolic blood 

pressure reading, the other six independent variables still failed to account for a 

significant proportion of variance of the post psychological stress test systolic blood 

pressure reading.  
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Analysis for Hypothesis 3b (conducted for diastolic blood pressure): 

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was not statistically significant, F (6, 34) = 1.59, p = .18, 

with an R2 = .22, indicating that these variables did not account for a significant 

proportion of variance of the average measure of systolic blood pressure taken after the 

series of psychological stress tests was administered.   

Again, an average pre-stressor diastolic blood pressure measurement was first 

entered as an independent variable into Block 1 of the regression analysis to account for 

individual differences in the post diastolic blood pressure measurements (the criterion 

variable).  The other six predictor variables were then entered into Block 2.  After 

controlling for the average diastolic blood pressure reading taken prior to the 

administration of each of the psychological stressors, this model was statistically 

significant, F (6, 34) = 31.14, p < .01, with an R2 = .87.  However, the R2 change = .01,   

p = .95, indicated that after controlling for the average pre diastolic blood pressure 

reading, the other six independent variables failed to account for a significant proportion 

of variance of the post psychological stress test diastolic blood pressure reading.  

Research Question 4:  Analysis of predictors of blood pressure changes under 
conditions of physical stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict measures of 

blood pressure in reaction to physical stress exerted on a treadmill? 

Hypothesis 4:  

Hypothesis 4 stated that after a treadmill stress test, significant predictors of 

systolic and diastolic blood pressure measures will be low scores on the measures of 

preventive coping resources, general self-efficacy, and cardiac self-efficacy, and high 
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scores on a measure of depression.  Two separate multiple regression models were 

constructed; one using the measure of diastolic blood pressure as the criterion variable 

and one using the measure of systolic blood pressure as the criterion variable (both 

diastolic and systolic blood pressure was recorded immediately following the treadmill 

stress tests was administered).  Measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, and depression were predictor variables for both 

regression models.  The regression model was constructed using the SPSS software; the 

method of computing and reporting the regression model was identical to the process 

presented above in Research Question 3. 

Analysis for Hypothesis 4a (conducted for systolic blood pressure): 

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was statistically significant, F (6, 34) = 2.82, p = .03, 

with an R2 = .33, indicating that these variables accounted for a significant proportion of 

variance of the measure of systolic blood pressure taken after the treadmill stress test was 

administered.  There was one statistically significant predictor variable, CSES – MFX. 

Table 11 lists the six predictor variables, the results of their individual t-test, standardized 

(B), and unstandardized (b) regression coefficients. 
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Table 11:  Values for Standardized (B) and Unstandardized (b) Beta Values for 
Regression Model Using Post Treadmill Stress Test Systolic Blood Pressure 
as Criterion  

Variable B b t value p value 

PRI -.73 -.86 -1.90 .07 

BDI .01 .03 .02 .98 

CSES-CSY -.07 -.52 -.29 .78 

*CSES-MFX .48 4.54 2.08 .05 

SES-GSE .07 .32 .26 .80 

SES-SSE .29 2.98 1.42 .17 

*Indicates an F-test significant at the 0.05 level 

Another regression model was then completed for exploratory purposes.  In this 

model, the systolic blood pressure measurement taken prior to the treadmill stress test 

was first entered as an independent variable into Block 1 of the regression analysis to 

account for individual differences in the post systolic blood pressure measurements (the 

criterion variable).  The other six predictor variables were then entered into Block 2.  

After controlling for the systolic blood pressure reading taken prior to the administration 

of the treadmill stress test, this model was statistically significant, F (7, 36) = 5.06, p < 

.01, with an R2 = .52.  However, the R2 change= .17, p = .10, indicated that after 

controlling for the pre systolic blood pressure reading, the other six independent variables 

failed to account for a significant proportion of variance of the post treadmill stress test 

systolic blood pressure reading.  

Analysis for Hypothesis 4b (conducted for diastolic blood pressure): 

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was statistically significant, F (6, 34) = 2.38, p = .05, 

with an R2 = .30, indicating that these variables accounted for a significant proportion of 

variance of the average measure of diastolic blood pressure taken after the treadmill 
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stress test was administered.  There was one statistically significant predictor variable, 

PRI.  Table 12 lists the six predictor variables, the results of their individual t-test, 

standardized (B), and unstandardized (b) regression coefficients. 
 
 

Table 12:  Values for Standardized (B) and Unstandardized (b) Beta Values for 
Regression Model Using Post Treadmill Stress Test Diastolic Blood 
Pressure as Criterion  

Variable B b t value p value 

*PRI -.10 -.72 -2.52 .02 

BDI -.37 -1.05 -1.26 .22 

CSES-CSY -.03 -.15 -.14 .89 

CSES-MFX .40 2.33 1.71 .10 

SES-GSE .13 .36 .47 .64 

SES-SSE .12 .74 .56 .58 

*Indicates an F-test significant at the 0.05 level 

Another regression model was then completed for exploratory purposes.  In this 

model the pre treadmill stress test diastolic blood pressure measurement was first entered 

as an independent variable into Block 1 of the regression analysis to account for 

individual differences in the post diastolic blood pressure measurements (the criterion 

variable).  The other six predictor variables were then entered into Block 2.  After 

controlling for the diastolic blood pressure reading taken prior to the administration of the 

treadmill stress test, this model was statistically significant, F (7,33) = 4.96, p < .01, with 

an R2 = .51.  However, the R2 change = .13, p = .20, indicated that after controlling for 

the pre diastolic blood pressure reading, the other six independent variables failed to 

account for a significant proportion of variance of the post treadmill stress test systolic 

blood pressure reading.  
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Research Question 5:  Analysis of predictors of heart rate under conditions of 
psychological stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict heart rate in 

response to a series of mental stress tests? 

Hypothesis 5:  

Hypothesis 5 stated that after a series of mental stress tests, significant predictors 

of heart rate (the three measurements for heart rate were recorded immediately following 

each of the three mental stress tests and then the average of these measurements was 

calculated to give one heart rate measurement figure) will be low scores on the measures 

of preventive coping resources, general self-efficacy, and cardiac self-efficacy, and high 

scores on a measure of depression.  A multiple regression model was constructed using 

the average of three measures of heart rate (taken after the psychological stress tests) as 

the criterion variable. Measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, and depression were predictor variables for the regression model.   

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was statistically significant, F (6, 34) = 2.47, p = .04, 

with an R2 = .30, indicating that these variables accounted for a significant proportion of 

variance of the average measure of heart rate taken after the series of psychological stress 

tests was administered.  There was one statistically significant predictor variable, the PRI. 

Table 13 lists the six predictor variables, the results of their individual t-test, standardized 

(B), and unstandardized (b) regression coefficients. 
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Table 13:  Values for Standardized (B) and Unstandardized (b) Beta Values for 
Regression Model Using Average Post Psychological Stress Test Heart Rate 
as Criterion  

Variable B b t value p value 

*PRI -.88 -.60 -2.19 .04 

BDI -.28 -.79 -.97 .34 

CSES-CSY -.298 -1.32 -1.21 .24 

CSES-MFX .43 2.41 1.83 .08 

SES-GSE .14 .39 .52 .61 

SES-SSE .14 .84 .66 .51 

*Indicates an F-test significant at the 0.05 level 

 

Resting heart rates also vary uniquely from individual to individual, and thus it is 

likely that an average measure of heart rate taken prior to each of the psychological 

stressors would be highly related to heart rates measured after the psychological stress 

tests.  Therefore, another regression model was then completed for exploratory purposes.  

In this model, an average pre-stressor heart rate measurement was first entered as an 

independent variable into Block 1 of the regression analysis to account for individual 

differences in the post heart rate measurements (the criterion variable).  The other six 

predictor variables were then entered into Block 2.  After controlling for the average 

heart rate reading taken prior to the administration of each of the psychological stressors, 

this model was statistically significant, F (7, 32) = 32.65, p < .01, with an R2 = .88.  

However, the R2 change = .03, p = .33, indicated that after controlling for the average pre 

heart rate, the other six independent variables failed to account for a significant 

proportion of variance of the post psychological stress test heart rate reading.  
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Research Question 6:  Analysis of predictors of heart rate under conditions of 
physical stress 

Can scores on the measures of preventive coping resources, general self-efficacy, 

cardiac self-efficacy, stressful life events, and depression be used to predict heart rate in 

response to a treadmill stress test? 

Hypothesis 6:  

Hypothesis 6 stated that after a series of mental stress tests, significant predictors 

of heart rate following the treadmill stress test will be low scores on the measures of 

preventive coping resources, general self-efficacy, and cardiac self-efficacy, and high 

scores on a measure of depression.  A multiple regression model was constructed using 

the measure of heart rate taken after the treadmill stress test as the criterion variable. 

Measures of preventive coping resources, general self-efficacy, cardiac self-efficacy, and 

depression were predictor variables for the regression model.   

The model, which included all six predictor variables (PRI, BDI, SES-GSE, SES-

SSE, CSES-CSY, CSES-MFX), was not statistically significant, F (6, 34) = 1.82, p = .12, 

with an R2 = .24, indicating that these variables did not account for a significant 

proportion of variance of the heart rate measurement taken after the treadmill stress test 

was administered.   

Another regression model was then completed for exploratory purposes.  In this 

model, the heart rate measurement taken prior to the treadmill stress test was first entered 

as an independent variable into Block 1 of the regression analysis to account for 

individual differences in the post heart rate measurement (the criterion variable).  The 

other six predictor variables were then entered into Block 2.  After controlling for the 

heart rate reading taken prior to the administration of the treadmill stress test, this model 

was statistically significant, F (7, 33) = 15.45, p < .01, with an R2 = .77.  However, the R2 
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change = .04, p = .43, indicated that after controlling for the pre heart rate reading, none 

of the other six independent variables accounted for a significant proportion of variance 

of the post treadmill stress test heart rate reading.  

Research Question 7:  Analysis of predictors of depression 

Can preventive coping resources, general self-efficacy, and cardiac self-efficacy 

be used to predict status of depression? 

Hypothesis 7:  

Hypothesis 7 stated that significant predictors of status of depression will be low 

scores on measures of preventive coping resources, general self-efficacy, and cardiac 

self-efficacy. A multiple regression model was constructed using status of depression as 

the criterion variable and measures of preventive coping resources, general self-efficacy, 

and cardiac self-efficacy as predictor variables.  

The model, which included all five predictor variables (PRI, SES-GSE, SES-SSE, 

CSES-CSY, CSES-MFX), was statistically significant, F (5, 35) = 21.46, p < .01, with an 

R2 = .75, indicating that these variables accounted for a significant proportion of variance 

of the average measure of heart rate taken after the series of psychological stress tests 

was administered.  There was one statistically significant predictor variable, the PRI. 

Table 14 lists the five predictor variables, the results of their individual t-test, 

standardized (B), and unstandardized (b) regression coefficients. 
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Table 14:  Values for Standardized (B) and Unstandardized (b) Beta Values for 
Regression Model Using Depression as Criterion  

Variable B b t value p value 

*PRI -.93 -.23 -5.51 .01 

CSES-CSY .10 .16 .71 .49 

CSES-MFX -.10 -.19 -.71 .49 

SES-GSE .14 .14 .89 .38 

SES-SSE -.08 -.17 -.63 .54 

*Indicates an F-test significant at the 0.05 level 
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Chapter 5:  Discussion 

The present study explored whether or not individuals who were ischemically 

reactive (based on echocardiogram and electrocardiogram data) differed on measures of 

preventive coping resources, self-efficacy, and depression from those who were 

ischemically non-reactive when exposed to both psychological (mental arithmetic task, 

speech task, disturbing video images and loud noises) and physical (treadmill) stress 

tests.  This study also examined whether these psychological variables (preventive coping 

resources, self-efficacy, depression) predicted measures of heart rate and blood pressure 

in reaction to the psychological and treadmill stress tests.  Finally, the ability of indices of 

preventive coping resources and self-efficacy to predict depression was investigated.  

This chapter is organized into four sections.  The first section of this chapter presents a 

summary and discussion of the results of the study; the second section explores the 

possible limitations of the study; the third concentrates on suggestions for future research; 

and the final section focuses on the implications of the study for counseling psychology.  

SUMMARY AND DISCUSSION OF RESULTS 

Identification of Ischemic Reactors and Non-Reactors 

Within the present sample (50 participants), there were only 2 (4%) ischemic 

reactors on the ECG with exposure to the psychological stress tests.  This percentage of 

ECG ischemic reactors to mental stress is lower than that in two previous studies that 

found ischemia in 50-70% of patients (Rozanski et al., 1988; Tavazzi, Bosimini, 

Giubbini, Galli & Masseuro, 1990).  However, the results found in this study are similar 

to the those obtained in other previous research studies.  For example, when assessing the 

clinical significance of mental-stress induced myocardial ischemia in patients with 
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coronary artery disease (CAD), Jiang and his colleagues (1996) found that while 35.8% 

of their patients had at least 1-mm ST-segment depression on the ECG during exercise 

stress testing, not a single patient had ECG-defined ischemia with mental stress testing.  

Similarly, Speccia, de Servi, & Falcone (1984) found that mental stress could induce 

ischemic changes in CAD patients (as measured by the ECG), but that the prevalence was 

relatively low (less than 20%).  In another study (Legault et al., 1993), only 16.7% of the 

ECG exercise stress test reactors showed ischemia during ECG mental stress tests.  

Blumenthal et al. (1999) speculate that the limited results obtained in these studies are 

likely due to using the ECG, which is not particularly sensitive at detecting ischemia, as a 

measurement device for detecting cardiac reactivity.  

Importantly, both of the ECG psychological stress test ischemic reactors were also 

ECG treadmill stress test reactors in the present sample.  This is similar to previous 

research, where ischemia in reaction to mental stress is rarely noted in individuals who 

did not already have a positive exercise ECG (Speccia et al., 1984).  Eight (16%) of the 

veterans in this study were ischemically reactive as assessed by ECG during treadmill 

stress testing.  This figure is lower than the percentage of treadmill ECG reactors in prior 

studies (35.8% - 60% Jiang et al., 1996; Legault et al., 1993, respectively).  However, the 

ratio of ECG psychological stress test ischemic reactors to the ECG treadmill stress test 

ischemic reactors in this study (2 to 8; i.e., four times as many participants reacted to the 

exercise treadmill test with ischemia as reacted to the mental stress tests) is 

commensurate with other research.  For example, Legault et al. (1993) also found that 

four times as many participants reacted to ECG treadmill stress tests with ischemia as 

reacted to ECG psychological stress tests with ischemia.    

In the current study, the number of ECG reactors to both mental (2; 4%) and 

physical (8; 16%) stress was lower than the number of echocardiogram ischemic reactors 
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to mental (7; 14%) and physical stress (13; 26%).  This is not surprising, considering that 

Rozanski et al. (1998) have shown that the prevalence of ischemic responses rises with 

the sensitivity of ischemic measurement from roughly 20% with ST segment assessment 

(ECG) to 75% when more advanced techniques such as the echocardiogram are used.  

Obviously the number of ischemic reactors detected even with the echocardiogram, the 

most sensitive ischemic measure used in this study, does not approach 75% in the present 

sample.  This may be due to several limitations of the study, which are discussed in the 

Study Limitations section of this chapter.   

Two recent studies have reported that mental stress induced ischemia differs from 

exercise-induced ischemia pathophysiologically due to its occurrence at lower cardiac 

workloads (i.e. heart rate and blood pressure), generally asymptomatic nature, and more 

rapid onset/offset (LaVeau et al., 1989; Legault et al., 1993).  One explanation for these 

findings is that ischemia may be quantitatively less (i.e. degree of ST-segment depression 

is <1mm on the ECG and left ventricle wall motion abnormalities that are less noticeable) 

with mental stress than with physical stress (Yeung, 1991).  This would obviously make 

mental stress induced ischemia harder to detect unless the most sophisticated (and 

expensive) techniques, such as radionuclide ventriculography (RNV) (uses radioactive 

tracers to delineate heart chambers and blood vessels leading to and from the heart) or 

positron emission tomography (PET) (involves the acquisition of physiologic images of 

the heart based on the detection of positrons that can determine blood flow to the heart & 

areas of the heart damaged by ischemia) for measuring ischemia are used.  These 

methods identify ischemia through changes in myocardial perfusion (two radioactive 

tracer doses that permit pictures of blood flow to the heart muscle to be visible), or left-

ventricle ejection fraction (percentage of blood pumped out of the left ventricle with each 

heartbeat) (Rozanski et al., 1999).  Thus, an individual experiencing measurable ischemia 
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with exposure to mental stress tests should also demonstrate measurable ischemia during 

exercise, when cardiac workload is increased.   

The results of the present study support this theory.  Each of the 7 

echocardiogram ischemic reactors on the psychological stress tests was also an ischemic 

reactor on the treadmill stress test.  This is consistent with the previous research 

indicating that approximately half of CAD patients with exercise-induced myocardial 

ischemia also manifest inducible ischemia during mental stress testing in the laboratory 

as measured by the echocardiogram. (Rozanski et al., 1999).    Rozanski and his 

colleagues (1999) further note that mental stress-induced ischemia, as measured by the 

echocardiogram, is not common among CAD patients who do not exhibit ischemia in 

reaction to physical stress, and this notion is clearly supported by the results of this 

dissertation.  Despite this, it is still important to screen specifically for ischemia in 

response to mental stress, as the presence of mental stress-induced myocardial ischemia 

has been shown to predict subsequent clinical events in patients with CAD.  Specifically, 

mental stress-induced ischemia has been associated with a nearly 3-fold increased risk of 

cardiac death, myocardial infarction, coronary artery bypass graft, and angioplasty over 

3.2 years (Jiang et al., 1996).   

Based on the research presented above, it would also be logical, however, that 

some of the echocardiogram ischemic responders on the treadmill that did not show 

measurable ischemic responses in reaction to psychological stress might have displayed 

ischemia if the device used to measure ischemia was more sensitive.  In support of this 

theory, Jiang et al. (1996) found that the prevalence of mental-stress induced ischemia 

(66.7%) and exercise induced ischemia (68.3%) were comparable when measured by the 

RNV using a left ventricle ejection fraction of greater than 5% as the criteria for 

ischemia. 
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Differences Between Ischemic Reactors and Non-Reactors on Psychological 
Variables with Exposure to Psychological Stress 

 Hypothesis 1 stated that ischemic reactors to a series of psychological stress tests 

would have lower levels of preventive coping resources, general self-efficacy, and 

cardiac specific self-efficacy and higher levels of depression than the non-reactor group.  

Results of the one-way MANOVA used to test this hypothesis indicated that the reactor 

group did have lower levels of preventive coping resources and higher levels of 

depression than the veterans who did not display ischemia when faced with 

psychologically stressful tasks.  However, this difference was only noted when using the 

echocardiogram to detect ischemia, and not the less sensitive electrocardiogram (ECG).  

This may be because only 2 veterans had ECG defined-ischemia in response to the 

psychological stress tests, and therefore the reactor group was likely too small to detect 

group differences.   

 The results of this analysis provide partial support for the preventive coping 

model proposed by McCarthy et al. (2002).  This model was designed to identify the 

factors that preserve health and well-being (proactive coping efforts and resources) 

through the avoidance of stress. Testing models of prevention can be difficult because 

when people act to minimize or prevent an environmental demand from becoming a 

stressor, by definition the event does not occur and the stress response is not triggered  

(McGrath & Beehr, 1990).  In other words, it can be difficult to study something that 

does not occur. However, the fact that the group of non-ischemic reactors (who seem to 

have some ability to successfully avoid stress, as stress is linked to cardiac reactivity like 

ischemia) has measurably higher levels of preventive coping resources than the reactor 

group does lend support to one prediction of the model.  This prediction is that people 

with high levels of preventive coping resources will not be as reactive to psychological 
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stress.  Being able to successfully hypothesize about these group differences also lends 

important validity evidence to the concept that high levels of preventive coping resources 

bolster individuals against experiencing negative stress sequalae such as myocardial 

ischemia.   

 This study did not examine the negative and positive feedback loops in McCarthy 

et al.’s (2002) model.  However, because depression was found to be significantly higher 

within the group of ischemic reactors, one could speculate about how these mean 

difference scores tie into McCarthy et al.’s (2002) model.  This model builds on 

Hobfoll’s conservation of resources theory, which proposes that preventive resources 

either build upon themselves (when stress is avoided (no ischemia) and demands are 

viewed as challenges) or that loss begets further loss (when the stress response is enacted 

(ischemia) and demands are viewed as stressors).  The stress response depletes an 

individual’s store of resources for several reasons.  Coping resources were initially taken 

from the reservoir in order to act against the initial set of perceived demands in the 

environment.  When this effort fails, further resources are used to offset this loss, 

compromising an already weakened reserve for further environmental demands (Wells et 

al., 1999).  A loss cycle is created that eventually impacts psychological functioning and 

leads to depressive symptoms (Holahan et al., 1999).   These depressive symptoms serve 

as a negative feedback loop in the model because they also deplete preventive coping 

resources, which leave a person more vulnerable to future demands.  So, the fact that 

individuals in this study who were ischemic reactors to psychological stress also had 

significantly higher levels of depression and lower levels of preventive coping resources 

is congruent with what one might expect based on McCarthy et al.’s (2002) model of 

prevention in stress and coping, though this is only a speculative observation and not an 

inference of causality.   
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The higher levels of depression in the ischemic reactor groups also replicate the 

findings of previous research.  Previous studies have demonstrated an association 

between depressive symptoms and poorer health among patients with coronary artery 

disease (Ruo et al., 2003).  This research also noted that individuals with depression were 

more likely to experience myocardial ischemia (as measured by both wall motion 

abnormalities using a radionuclide angiocardiography and ECG ST-segment depression 

of > 1 mm) when exposed to a laboratory mental stress test (Carels et al., 1999).  Data are 

also consistent and convincing that depression affects morbidity and mortality among 

individuals who already have cardiovascular disease (Krantz & McCeney, 2002).  The 

fact that this study replicates these findings provides some assurance that the 

characteristics of this sample are similar to those used in prior studies, which allows for 

more confidence in interpreting the results of the coping measures.   

 Because the Preventive Resources Inventory (PRI) was correlated with the Self-

Efficacy Scale – General Self-Efficacy (SES-GSE), Self-Efficacy Scale – Social Self-

Efficacy (SES-SSE), Cardiac Self-Efficacy Scale – Maintaining Functioning (CSES-

MFX), and the Cardiac Self-Efficacy Scale – Controlling Symptoms (CSES-CSY) at the 

p < .01 level, it was somewhat surprising that the PRI was the only coping resources 

measurement that differed significantly between the two groups.  However, these 

correlations ranged from .499 -.771, indicating that while the inventories are measuring 

similar constructs, each of them differs uniquely from the PRI in some manner.  One way 

that the PRI might differ from the other inventories relates to the specificity of the PRI 

questions in assessing the construct of preventive coping and stress avoidance.  There are 

several subscales on the PRI, and each of them measures skills believed to be directly 

related to preventive coping.  Therefore, while the face validity of each subscale of the 
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PRI might seem similar to that of the general and social self-efficacy subscales, evidence 

exists that they are measuring distinct  constructs.   

For example, the Social Resourcefulness scale of the PRI is similar to social 

support, but it measures the perceptions of one’s ability to form and maintain mutual, 

beneficial relationships and also to elicit support from these relationships when necessary 

(Lambert et al., 2004).  Sample statements from this scale include: “I am able to ask for 

emotional support” and “I ask for help”.  In contrast, the Social Self-Efficacy subscale on 

the SES contains items that measure an individual’s basic ability to create a social 

support network, such as “I have acquired my friends through my personal abilities at 

making friends” and “It is difficult for me to make friends”.  The statements on the SES-

SSE scale are clearly not as specific in measuring resources that are designed to mitigate 

the stress response.   

The general self-efficacy subscale of the SES contains similar subtle differences 

to the constructs assessed by the PRI.  Perceived Control, the PRI subscale most similar 

to the SES-GSE, was designed to measure perceptions of the ability to influence life 

events in order to keep daily hassles from becoming stressful (Lambert et al., 2004).  

Statements from this scale include “I know how to prepare for stressful situations” and “I 

am frequently able to diffuse stressful situations by acting quickly”.  In contrast, the SES-

GSE was designed to measure a more global sense of efficacy.  Statements from it 

include:  “When I make plans, I am certain I can make them work” and “When I set 

important goals for myself, I rarely achieve them”.  Clearly, these statements are not as 

specifically aimed at assessing an individual’s ability to act proactively to avoid stress.   

In addition, there is some question whether the SES is measuring what it purports 

to assess.  Despite the fact that the SES has demonstrated adequate validity and reliability 

in prior studies, these items appear more targeted toward measuring the concept of locus 
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of control.  Internal locus of control refers to a belief that the outcome of a situation is 

contingent upon one’s own behavior and actions as opposed to external factors (Waldrop, 

Lightsey, Ethington, Woemmel, & Coke, 2001), while external locus of control means 

that a person generally believes that the rewards and punishments they incur vary with 

capricious, unstable forces (such as luck or chance) or with the whims of others.  

Generalized self-efficacy, on the other hand represents a judgment of how well one can 

perform across a variety of situations (i.e. perceived ability) (Smith, 1989).  In other 

words, self-efficacy is a self-appraisal of specific skills in relation to the proximal 

demands of particular tasks (Bandura, 1997).  Logically, then, locus of control and self-

efficacy are independent constructs (Bandura, 1992).  Individuals may believe that their 

outcomes depend on their actions, but they may not think they have the ability or skill to 

successfully enact the behavior in question.  Alternately, individuals may strongly believe 

they possess the necessary skills to perform some action, but believe that their actions 

and words have little effect on their outcomes (Leone & Burns, 2000).   

If the SES is more precisely measuring locus of control than self-efficacy, then 

some interesting clinical implications should be considered.  For example, one study 

found that during mental stress tests, a high internal locus of control was actually 

associated with asymptomatic ischemia.  This might be because these individuals (who 

may believe that health related problems can be managed by “mind over matter”) have a 

lower perception of somatic sensations, a lower sensitivity to pain, and report less 

discomfort despite displaying ischemia (Freedland et al., 1991).  In other words, these 

individuals might feel strongly that their health status is related to their actions and 

words, so they may be less willing to acknowledge the presence of symptoms that might 

indicate their health status is other than what they would like it to be.  This does not 

mean, however, that these individuals would necessarily have high self-efficacy, as self-
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efficacy differs from locus of control in that it would tap into their perception of their 

ability to alter these symptoms.  This potential issue of construct validity could partially 

explain why the scales on this measure did not differ significantly between the two 

reactor groups. 

According to Lazarus & Folkman (1984)’s model of stress and coping, the 

statements on the SES-GSE also seem more targeted at examining a person’s combative 

coping resources.  These resources are typically tapped in an attempt to find coping 

strategies that can alter the situation causing stress (Matheny et al., 1986) after the 

stressor has been engaged.  Therefore, these items may not be measuring resources that 

are uniquely preventive, and the difference between these constructs could account for 

the PRI differing between reactor groups while the SES-GSE did not.   

The failure of the Cardiac Self-Efficacy Scale to differ significantly between the 

reactor groups on either of it’s subscales might also be due to the nature of the items on 

the inventory.  While the content of the SES may possibly be too general to capture a 

participant’s perception of his/her ability to avoid stress, the items on the CSES may be 

too specific.  For instance, feeling completely confident in the ability to control chest 

pains by taking medications measures efficacy specifically in the domain of symptom 

management, and doesn’t necessarily require the participant to assess their strategies for 

avoiding stress.  This instrument was included because previous research called for the 

refinement of cognitive appraisals made about one’s ability to influence the outcome of a 

situation.  This research suggested this could be accomplished by using measures that 

focus on outcome expectancies specific to the disease under investigation when 

associating these appraisals to illness status (Fowers, 1994).  Because coronary heart 

disease is a chronic illness in which lifestyle factors have been shown to play a role in 

both the onset and recurrence of the disease, patients have good reason to perceive some 
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control over their illness by taking their medications regularly, exercising, and the like  

(Helgeson, 1992).  As participants in this study were selected because they either had or 

were suspected of having CAD, this seemed to be an inventory that would assess their 

perceived control over some of the lifestyle factors associated with CAD.  However, 

based on the results obtained in this study, the CSES did not appear to be an optimal 

instrument to use in trying to obtain a more robust understanding of the role of prevention 

in stress and coping.   

Differences Between Ischemic Reactors and Non-Reactors on Psychological 
Variables with Exposure to Physical Stress 

 Hypothesis 2 stated that ischemic reactors to a treadmill stress test would have 

lower levels of preventive coping resources, general self-efficacy, and cardiac specific 

self-efficacy and higher levels of depression than the non-reactor group.  Results of a 

one-way MANOVA indicated that when using the more sensitive echocardiogram to 

detect ischemia, the veterans in the reactor group did not differ significantly from the 

non-reactor group on these psychological measures, though the results of this test were 

approaching significance (p = .07).  When using the ECG to detect ischemia, however, 

the reactor group did have a significantly lower level of social self-efficacy than the non-

reactor group.  

 In some ways it is surprising that the ischemic reactors on the treadmill stress test 

did not differ from their counterparts who reacted with ischemia (as measured by the 

echocardiogram) on some of these psychological measures - specifically depression.  

This is because past research has demonstrated a relationship between depression and 

ischemic heart disease, even after controlling for known cardiovascular risk factors such 

as smoking, obesity, and family history (Roose & Spatz, 1998).  In one meta-analysis, 

five of the six studies examined confirmed the observation that depression itself is 
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associated with an increased rate of symptomatic and fatal ischemic heart disease (Roose 

& Spatz, 1998).  Therefore, the expectation was that those who demonstrated ischemia, 

whether it was triggered by mental or physical stress, would be associated with higher 

levels of depression.   

 Because each of the participants who was ischemically reactive to the 

psychological stress tests was also ischemically reactive during the treadmill stress test 

(as measured by the echocardiogram), the explanation for why the exercise reactors did 

not differ on any of the psychological measures from the exercise non-reactors lies with 

the five participants who were ischemically reactive (according to echocardiogram data) 

to the treadmill and not the psychological stress tests.  Qualitatively, as a group these 

participants were not as depressed (BDI), had higher preventive coping resources (PRI), 

and slightly higher general, social, and cardiac self-efficacy than their counterparts who 

were ischemically reactive to both the psychological and treadmill stress tests.  

According to these psychological indices, these individuals are “healthier” 

psychologically and on a continuum, would be more like the non-reactor group than the 

participants who had been reactive to both the psychological and physical stressors.   

In order to examine these results within the context of McCarthy et al.’s (2002) 

preventive coping model, some facts related to stress and ischemia must first be 

reviewed.   While physical activity can be a potential trigger of myocardial ischemia out 

of the hospital, most ischemic events occur without exercise and at relatively low heart 

rates compared to ischemia triggered by exercise.  It has been established that individuals 

who are reactive to mental stress are more likely to engage the stress response in reaction 

to the activities and demands of their daily life and are at greater risk for “hard” clinical 

endpoints such as myocardial infarction and sudden cardiac death (Jiang et al., 1996).  

This suggests a dynamic interaction between patient behaviors (including mental stress) 
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and coronary artery pathology as the source of variability in the type of mental or 

physical activity that causes ischemia (Blumenthal et al., 1999).  This makes common 

sense, because engaging in rigorous physical activity designed to induce ischemia is a 

fairly uncommon stressor in day-to-day living, so the individuals who only display 

ischemia in response to intense physical and not mental stress are unlikely to experience 

myocardial ischemia on a daily basis.  This in turn lowers their risk for consistently 

damaging their heart.   

When thinking about the model of preventive coping and stress presented in this 

dissertation, individuals with a robust ability to avoid engaging the stress response are 

likely to have higher levels of coping resources designed to offset or avoid stress, and in 

turn lower levels of depression (as depression is a negative feedback loop resulting from 

the repetitive loss of resources in the McCarthy et al. (2002) model).  While still at risk 

for future cardiac events due to incurring ischemia in reaction to physical stress, 

participants who were only ischemically reactive on the treadmill seem to be better 

preventive copers than the participants who reacted to both the mental and physical stress 

tests.  This may suggest that their capacities for preventing stress are not as high as the 

group of participants who were not reactive to either mental or physical stress (as 

represented by the near significance of this MANOVA test), but it surpasses the stress-

avoidance ability of the mental stress test reactors.   

The treadmill stress test results when using the less sensitive ECG to measure 

ischemia can be considered within a similar framework.  Five of the seven reactors in this 

group were the echocardiogram psychological stress test ischemic reactors.  Therefore, 

the failure to find group differences (between the ischemic reactors and non-reactors as 

measured by the ECG) on measures other than social self-efficacy during treadmill stress 

testing can also be explained by qualitatively examining the responses of the two 
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participants not reactive to psychological stress.  These participants were also less 

depressed, had higher levels of preventive coping, and slightly more cardiac-self-

efficacy, which likely eliminated the group differences on the PRI and BDI found during 

the mental stress tests.  The fact that this analysis was statistically significant may be due 

to the decreased sensitivity of the ECG in detecting ischemia, which made the 

membership of the reactor group similar in many ways to the echocardiogram mental 

stress test reactor group (again, 5 of the 7 reactors were mental stress test reactors).  

Overall, this group is more attuned to any perceived stress in the environment, whether 

the stressor is mental or physical, and less capable of avoiding the stressor.  Therefore, 

they are reacting with ischemia to stressors in the environment (in this case, physical) that 

is significant enough to even be detected by a less sensitive device such as the ECG. 

The finding that the ECG treadmill reactors had lower levels of social self-

efficacy (SES-SSE) than the non-reactors supports previous research that convincingly 

suggests that social support plays an important role in the development and progression 

of coronary artery disease (Krantz & McCeney, 2002).  According to Holahan and Moos 

(1990), preventive resources are not only personal, but also social.  Therefore, not only 

the presence of a social support system, but also the efficacy to utilize this support 

network would be considered an important component of one’s personal reserve of 

resources.  Maintaining close personal relationships to others can be understood as a 

social resource factor that can protect against illness and premature death (Hobfoll et al., 

1998).  While social support has been proposed by some to reduce morbidity and 

mortality through factors such as reducing depression, most research focuses on the 

moderating effects of social support on stress.  Lepore (1998) proposes at least three 

possible pathways through which social support could reduce the pathological effects of 

stress: 1) by the direct dampening of neuroendocrine activation, which reduces overall 
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arousal due to stress, 2) facilitated coping through cognitive reappraisal processes, and 3) 

a combination of points one and two.   

The specific nature of what a person receives from their social support system that 

assists him/her in reducing stress needs to be examined in future research.  This is 

especially important given that not all social contacts provide support (Krantz & 

McCeney, 2002).  Social relationships may involve demands for attention or assistance, 

conflict, and criticism, and it has long been suggested that social integration may actually 

be harmful (i.e. associated with heightened physiological stress responses) if it is 

accompanied by interpersonal conflict or problems (Seeman & McEwen, 1996).  

Therefore, the nature of social relationships may be as important as the number, and as 

this study indicates, a person’s perception of their ability to create a social network may 

be more important than either the number or nature of relationships.   

Psychological Predictors of Blood Pressure and Heart Rate 

The results of hypothesis 3-6 will be discussed together at the end of this section.   

With Exposure to Psychological Stress  

 Hypothesis 3 stated that after a series of mental stress tests, significant predictors 

of systolic and diastolic blood pressure would be scores on the measures of preventive 

coping resources, general self-efficacy, cardiac self-efficacy, and depression.   However, 

this hypothesis was not substantiated in this study.  The only variables that accounted for 

a significant portion of the post-psychological stress test diastolic and systolic blood 

pressure variance were the pre-psychological stress test diastolic and systolic blood 

pressure rates.   

 Hypothesis 5 stated that after a series of mental stress tests, significant predictors 

of heart rate would be scores on the measures of preventive coping resources, general 
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self-efficacy, cardiac self-efficacy, and depression.  This hypothesis was partially 

supported using a regression model, as low scores on the Preventive Resources Inventory 

were a significant predictor.  However, after controlling for resting heart rate (heart rate 

taken prior to exposure to the psychological stressors), pre psychological stress test heart 

rate was the only variable accounting for a significant portion of variance in the post 

psychological stress test heart rates.   

With Exposure to Physical Stress 

 Hypothesis 4 stated that after a treadmill stress test, significant predictors of 

systolic and diastolic blood pressure would be scores on the measures of preventive 

coping resources, general self-efficacy, cardiac self-efficacy, and depression.  For post 

treadmill systolic blood pressure, low scores on the Maintaining Functioning subscale of 

the Cardiac Self-Efficacy Scale did account for a significant portion of variance, partially 

supporting this hypothesis.  For post treadmill diastolic blood pressure, low scores on the 

Preventive Resources Inventory accounted for a significant portion of variance, also 

partially supporting this hypothesis.  However, once the pre-treadmill systolic and 

diastolic blood pressure rates were controlled for, they were the only variables that ended 

up accounting for a significant portion of the post treadmill blood pressure rates.   

 Hypothesis 6 stated that after a treadmill stress test, significant predictors of heart 

rate would be scores on the measures of preventive coping resources, general self-

efficacy, cardiac self-efficacy, and depression.  This hypothesis was not substantiated in 

this study.  The only variable that accounted for a significant portion of the post treadmill 

stress test heart rate variance was the pre treadmill stress test heart rate score.   
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Discussion of hypotheses examining psychological variables as predictors of blood 
pressure and heart rate: 

It was thought that psychosocial traits that have been linked to cardiovascular 

disease (such as depression, self-efficacy, and coping resources) might be associated with 

more marked cardiovascular activation such as blood pressure and heart rate. However, 

given the mixed results of prior research on the relationship between psychological 

variables and cardiac responsivity such as blood pressure and heart rate, these results are 

not entirely unexpected.   

For example, one study previously demonstrated that psychological stress lead to 

diastolic blood pressure fluctuations that exceed 20mmHg in people found to be 

emotionally responsive (Kamarck et al., 1998).  Two other studies found an association 

of depression with hypertension (Davidson et al., 2000; Jonas et al., 1997), while Volkers 

et al. (2003) found the mean heart rate and diastolic blood pressure levels to be higher 

among depressed patients, but no relationship between depression and systolic blood 

pressure.  A study of how stress and coping interact to predict blood pressure found that 

subjective stress and coping resources predicted diastolic blood pressure reactivity, but 

not systolic blood pressure reactivity (Clark, 2003).   

However, some studies have shown no relationship between such factors as 

depression and hypertension (Simonsick et al., 1995; Thomas, Kalaria, & O’Brien, 2004) 

or the study of other personality variables in relation to hypertension (Krantz, 1987; 

Sommers-Flanagan & Greenberg, 1989).  These mixed findings may in part be due to the 

unique problems associated with assessing the relationship of blood pressure and 

personality variables (Thomas et al., 2004).  Blood pressure varies in response to a range 

of psychological and physiological factors, both daily and over longer periods of time.  It 

is therefore a much more fluid entity to try and measure than, for example, ischemia.  
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Other methodological problems limiting research in this area include small or 

unrepresentative sample sizes, study designs that are retrospective in nature, and analyses 

that are bivariate rather than multivariate (Spiro, Aldwin, Ward, & Mroczek, 1995).  

More importantly, baseline blood pressure and heart rate readings have been shown to be 

strongly related to blood pressure and heart rate readings obtained after exposure to a 

stressor, so if these readings are not considered in the analysis of the data, any results 

could be clouded by the failure to control for this variable (Carels et al., 2000; Markovitz 

et al., 1998; Kop et al., 2001).   

Baseline measurement of both blood pressure and heart rate was considered in 

this study, which may be one of the reasons why no significant results were found.  

Methodological issues may also have contributed to the non-significant findings obtained 

in this study.  As discussed in the Study Limitations section of this chapter, the subjects 

were not taken off of their anti-anginal or beta-blocker medications before participating 

in the study.  These medications are designed to reduce sympathetic activation (Carney et 

al., 1998; Rozanski et al., 1999), and are frequently used in treating CAD because they 

prevent stress-induced arterial damage that is frequently associated with high blood 

pressure and heart rate (Rozanski et al., 1999).  Had study participants been taken off 

their medication for several days prior to the study, there might have been greater heart 

rate and blood pressure reactivity in reaction to mental stress, and thus some of the 

psychological variables included in this study might have had some predictive validity in 

terms of blood pressure and heart rate.   

Psychological Predictors of Depression 

Hypothesis 7 stated that low scores on the measures of preventive coping 

resources, general self-efficacy, cardiac self-efficacy, and stressful life events would 

predict the participants’ depression scores obtained in this study.  This hypothesis was 
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partially supported, as low scores on the Preventive Resources Inventory did predict the 

participants’ depression scores obtained on the Beck Depression Inventory.   

The significance of this analysis also provides support for the McCarthy et al. 

(2002) model of prevention in stress and coping, which emphasized not only how 

demands in the environment are perceived, but also the resources influenced by the stress 

process (Hobfoll, Schwarzer & Koo Chon, 1998).  The process of appraising demands in 

the environment as either stressors or challenges that can be managed results in a 

spiraling sequence of resource loss and gain, as resource reservoirs experience cycles of 

accelerating demand and replenishment (Hobfoll, 1988).  So when individuals have low 

reserves of coping resources designed to proactively protect against stress (as measured 

by the PRI) and they encounter demands in the environment, these demands will likely be 

perceived as stressors.  The activation of the stress response then leaves these individuals 

vulnerable to the next set of environmental demands, as coping with stress once it has 

been engaged requires the further use of resources, which depletes the resource reservoir.  

This spiraling negative cycle eventually leads to depression (which according to Figure 1, 

presented in the literature review, is a negative feedback loop resulting from stress), as 

has been demonstrated by Monnier et al. (2002).  In a sample of 150 fire-emergency 

workers, Monnier and his colleagues (2002) found that resource loss was predictive of 

depression, and that resource loss may also mediate the impact of stress exposure on 

depressive symptoms.  Further, Holahan et al. (1999) suggested that in their community 

sample adults, resource loss played the role of a mediator in the stress reaction process, 

demonstrating that psychosocial resource loss was the mechanism through which 

stressful life events related to depressive symptoms. 

The results of our study are correlational and do not assess the process of 

preventive coping resource depletion leading to depression.  However, low levels of 

 121



preventive coping resources were predictive of high levels of depression in this sample, 

and this association is what one might expect according to McCarthy et al.’s (2002) 

model. Further, as demonstrated by Hypothesis 1, individuals who were ischemically 

reactive to mental stress had both low levels of preventive coping resources and high 

levels of depression.  The identification of the ability of low preventive coping resources 

to predict high levels of depression, and the presence of low PRI scores and high BDI 

scores among those who react poorly to psychological stress (i.e. with ischemia), may 

help explain why some people are able to maintain good well-being while others 

experience stress reactions.   

Within this model, that integrates Hobfoll’s Conservation of Resources theory and 

Lazarus and Folkman’s (1984) Cognitive-Mediational theory of stress and coping, one 

might speculate that participants from this study who had adequate coping resources 

appear more prepared to view demands in the environment as challenges that can be met.  

With each ensuing success, these people are likely to gain more resources to add to their 

store, and be less susceptible to both depression and experiencing negative cardiac 

events.  Alternately, those with low preventive coping resources seem to view demands 

as stressors, which may contribute physiologically to ischemic reactions in response to 

these demands.  Their perceived inability to combat demands also appears to eventually 

lead to depression, which further contributes to CAD through the pathophysiology 

described in the literature review.  Support for this theoretical model also suggests that a 

modifiable predictor of depression is a low level of preventive coping resources, which 

could potentially be raised through a clinical intervention.  Again, these assumptions are 

merely speculative and need further investigation, as data obtained in this study is 

correlational in nature, and thus cannot be used to infer causality.   
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STUDY LIMITATIONS 

Generalizability 

Despite attempts to anticipate and eliminate problems in the research design of 

this study, there were several possible limitations to the applicability of it.  Because 

participants are limited to a voluntary sample of veterans who have received care from 

the cardiology service of the CTVHCS, the sample is not completely representative of the 

population of people with CAD.  For example, this sample is not representative of the age 

group most at risk for CAD death in the US.  Seventy-four percent of the participants in 

this study were below the age of 67.  One hundred fifty thousand Americans under the 

age of 65 are killed by cardiovascular disease each year, which does make this an 

important age group to research.  However, only 32% of deaths from cardiovascular 

disease occur before the age of 75.  Therefore, this sample is on average younger than the 

population of people with cardiovascular disease as a whole.   

Another, more obvious example of how this sample is not representative of the 

population of people with CAD is that no women were included in the sample.  This is 

problematic given that 33,300,000 of the 64,400,000 people with cardiovascular disease 

are women.  For these reasons, the results of this study can only be generalized to cardiac 

patients with similar demographics to the obtained sample.  Therefore, the study has less 

external validity than studies with participants more representative of the CAD 

population in their sample.  However, because this study sample is more homogeneous, 

there are fewer extraneous variables that could confound the data.  This gives the study 

more internal validity or control, which allows the researcher to have greater confidence 

in the study results.  
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Sample Size 

This study’s limited sample size is probably the most significant drawback of this 

research project.  A large number of factors have been linked to cardiac reactivity in the 

literature (e.g. age, obesity, socioeconomic status, race, etc.), and it would have been 

optimal to control for the effects of each of these variables.   Given this limitation, only a 

handful of variables could be analyzed statistically.  The focus of this study was primarily 

not on replicating past research studies examining the psychological risk factors 

associated with CAD, but rather on identifying preventive coping resources that might 

help offset the effects of the disease.  Thus, these coping and preventive resources were 

the variables included in the analyses.   

Psychological Stress Tests 

As mentioned previously, there were less ischemic reactors identified by both 

ECG and echocardiogram with exposure to both psychological and physical stress tests 

than in comparable studies.  This may be due in part to some of the limitations of the 

design of the study.  Because there were ethical and institutional restraints regarding the 

extent to which the veterans could be stressed psychologically, these tests may not have 

been as effective at inducing the stress response as mental stress tests used in other 

studies.  For example, images that might have been perceived as disturbing by this 

population of male veterans, such as video footage from WWII or Vietnam, was not 

acceptable because of the concern that the images might pose a risk to participants.   

A related limitation involves the contrived manner in which the psychological 

stressors were utilized.  It is possible that people who exhibit cardiac ischemia in 

response to stressful daily events would be cardiovascularly unresponsive to the stressors 

used in the present study.  Though stressors shown to induce physiological reactivity in 

previous studies were used in this study, it is possible that fact that subjects knew they 
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were in a simulated environment might have prevented some of them from experiencing 

the mental stress tests as anxiety provoking.  Thus, the stress response may not have been 

activated in veterans who typically find the demands of daily living to be taxing or 

stressful.  For instance, the mean heart rate increase of approximately 15 to 20 beats per 

minute during laboratory-modeled public speaking experiences (La Veau, Rozanki, 

Krantz, Cornell, Cattanach, Zaret, & Wackers, 1989) are far less than those of real-life 

situations (Moss, & Wyner, 1970), which indicates that the potential potency of mental 

stress in certain real-life situations is underestimated.  The mean heart rate increase of 

5.01 beats per minute during the psychological stress tests used in our study is obviously 

also less than those of real-life situations.  Therefore, some people at risk for ischemia 

induced by psychological stressors would not be identified by this procedure.   

The Use of Beta-Blockers 

Another potential limitation of the study design is that participants could not be 

withdrawn from their anti-anginal medications and beta-blockers prior to participation in 

the study.  Other studies have removed their patients from these medications for three 

days or 5 half-lives of the drug, whichever is longer, prior to participating in either the 

treadmill or mental stress tests because these drugs reduce sympathetic activation 

(Carney et al., 1998; Rozanski et al., 1999) and ultimately can blunt signs of ischemia 

(Auerbach & Goldman, 2002; Raby, Brull, & Timimi, 1999).  These medications are 

common forms of treatment with CAD patients because they prevent stress-induced 

arterial damage, and thus ultimately can protect against episodic ischemia (Rozanski et 

al., 1999).  However, one recent study suggests that the concomitant use of beta-blockers 

may not pose a risk to the accuracy of outcome results when testing for the presence of 

myocardial ischemia.  In this study, the accuracy of exercise stress tests (as measured by 

echocardiogram) was only slightly higher in the patients not receiving beta-blocker 
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therapy when compared to those who were on beta-blockers (Beleslin et al., 1994).  

Therefore, further research needs to be conducted in this arena to definitively determine 

the impact of using beta-blockers in this type of research.    

Inter-Rater Reliability of the Cardiologists 

The fact that we were unable to have two cardiologists read each of the 

participants ECG and echocardiogram data also poses a threat to inter-rater reliability for 

the identification of ischemic reactors and non-reactors.  Previous research has 

demonstrated inter-rater reliability between cardiologists to be between 94% and 100%, 

which indicates that using trained sonographers and cardiologists should yield similar 

echocardiogram results (Gottdiener et al., 2002).  However, the frequency with which 

each cardiologist diagnosed ischemia suggests that this might not have been the case in 

the present study.   There is a notable discrepancy in the number of ischemic reactors 

each cardiologist identified.  The cardiologist who worked with the first 33 subjects 

identified 100% of the ECG psychological stress test reactors, 86% of the 

echocardiogram psychological stress test reactors, 88% of the ECG treadmill stress test, 

and 92% of the echocardiogram treadmill stress tests.  In comparison, the other 

cardiologist identified very few ischemic reactors.    While this discrepancy could be due 

to chance (i.e. there just happened to be more ischemic reactors in the first 33 

participants), the only way to rule out an issue of inter-rater reliability would be to have 

both cardiologists read all of the participant’s ECG’s and echocardiogram images.  This 

is especially true given that the same sonographers were used throughout the study. 

Self-Report Inventories 

Also, self-report instruments were used in this study, which presents another 

limitation.  It is possible that people may respond or behave differently in actual 
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situations than their answers to the inventories would indicate, which would affect the 

ability of scores on these inventories to predict whether or not individuals will be 

ischemically reactive to psychological stress.  Alternately, a structured clinical interview 

with each subject, conducted by trained interviewers, could help the researchers gather 

more data about the subjects’ perceived coping skills, levels of self-efficacy, etc.  An 

inventory inquiring about the perceived coping skills and levels of self-efficacy could 

also be given to a close family member of the subject.  This data could then be compared 

to the subject’s self-report measures to assess the validity of his/her responses. 

DIRECTIONS FOR FUTURE RESEARCH 

Because cardiovascular disease is the leading cause of death in the United States, 

research into potential avenues for preventing the onset of the disease will likely expand 

in both breadth and depth.  Several possibilities for the direction of future research in this 

area are suggested by this study.  

First, this study, as many previous studies, only used men as participants.  

Research into the unique pathogenesis of heart disease in women needs to be conducted.  

As mentioned in the literature review, the relative sparing of premenopausal women in 

relation to men of similar age is a prominent feature of CAD, ischemic stroke, and 

atherosclerosis (McGill & Stern, 1979).  Historically, the age differential between the 

sexes in the onset of CAD has focused the bulk of research in this area squarely on men 

and the disease was considered something that primarily affected men.  After the onset of 

menopause, however, which delays the onset of the disease in women by approximately 

10 years (Colditz, Willett, Stampfer, Rosner, Speizer, & Hennekens, 1987), the 

prevalence of CAD in women equals that found in men.  Therefore, replicating this study 

with women and linking study outcomes to the participants’ menstrual and reproductive 
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history might shed more light on the pathophysiology of the development of CAD in 

women.   

Further, there were a low number of ischemic reactors to both the psychological 

and physical stress tests, which was likely related to some of the study limitations 

previously discussed.  Increasing the number of participants included in the study, taking 

participants off of anti-anginal and beta-blocker medication, and using a more sensitive 

measure of ischemia, such as RVN or PET scan imaging would also likely increase the 

number of ischemic reactors in the study.  This might increase both the interpretability of 

the findings and the number of variables shown to be relevant to cardiac reactivity in the 

literature that could then be controlled for statistically (such as race, socioeconomic 

status, marital status, etc.).   

Having more study participants and in turn, more statistical power, would also 

allow the specific sub-scales of the PRI to be analyzed to see which of them are driving 

the significance of the total scores on these measures.  This would be important when 

considering which of the specific skills, or type of preventive resources, should be 

targeted for modification when designing intervention programs proposed to assist people 

in avoiding or minimizing the stress response when faced with perceived environmental 

demands. 

Examination of the most effective methods for inducing mental stress in the 

laboratory also needs further examination.  As noted by Linden, Rutledge, and Con 

(1998), “cardiovascular lab mental stress testing is a psychological test and needs to meet 

the same quality criteria as other tests: that is, reliability and validity need to be shown” 

(p. 310).  Determining the psychological tests most effective at provoking myocardial 

ischemia is important, as is learning more about the reliability of these mental tasks (i.e. 

ischemic response stability over time and across situations) (Linden et al., 1998).   
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Finally, as discussed in the literature review, people who are ischemically reactive 

to psychological stress are more at risk for future cardiac events (Jiang et al., 1996).  

Therefore, it would be interesting to track the veterans who participated in this study 

longitudinally to determine the clinical significance of mental-stress induced ischemia in 

adversely affecting the prognosis of patients with CAD.  The number and type of clinical 

events (such as myocardial infarction, sudden death, heart bypass surgery, etc.) could be 

tracked and then associated with the presence of mental-stress induced ischemia in these 

study participants.  Because the IRB approval for this study allows for access to the 

participants’ medical records over the next five years, obtaining and analyzing this 

information as part of a follow-up study would be a logical next step in researching this 

area of health psychology.   

CONCLUSION AND IMPLICATIONS 

Despite substantial improvements in the clinical care of cardiovascular disease, it 

continues to be the primary cause of death in the United States (Kop, 1997).  Recent 

studies have provided clear and convincing evidence that psychosocial factors contribute 

significantly to the development and severity of cardiovascular disease (CAD) (Rozanski, 

1999).  Specifically, chronic and acute stressors have been noted as psychological 

variables that appear to be important risk factors for the development of CAD (Krantz, 

Kop, Santiago, & Gottdiener, 1996).  Mental stress appears to be a potential trigger of 

daily life ischemia in coronary patients (Gullette et al., 1997), and ischemia has been 

shown to be a reliable marker for predicting future cardiac events (Jain et al., 1995).  

Most research in this area has focused on identifying risk factors for the development of 

CAD.  This study alternately examined the role of psychosocial variables hypothesized to 

protect against the onset of CAD.  Specifically, measures of preventive coping resources, 
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general self-efficacy, and cardiac self-efficacy were used as predictors of ischemic 

reactivity in response to psychological stress.   

The results of this study indicated that the mean scores of depression were 

significantly higher and preventive coping resources significantly lower in the group of 

participants that reacted ischemically to psychological stress when compared to the non-

reactors.  Further, the mean scores of the social self-efficacy measure were also 

significantly lower in the group who exhibited ischemia during a treadmill stress test.  

Also, low scores on the measure of preventive coping resources predicted high scores of 

depression in this sample of participants.  These findings provide some support for the 

theory proposed by McCarthy et al. (2002) (which is an integration of Lazarus and 

Folkman’s Cognitive-Mediational theory of stress and coping (1984) and Hobfoll’s 

(1998) Conservation of Resources theory of stress and coping described in the literature 

review) that coping resources preventive in nature may act as buffers against the stress 

response.   

One can also speculate that the results of this study demonstrating the ability of 

low levels of preventive coping resources to predict high levels of depression lends 

anecdotal evidence to the another aspect of the model.  That aspect is the assumption 

posed by Hobfoll (1998) and reflected in McCarthy et al.’s (2002) model that when the 

loss of preventive coping resources occurs (i.e. through the engagement of the stress 

response), it is not only resource depleting, but also the mechanism through which 

negative life events (i.e. demands in the environment) relate to depressive symptoms 

(Holahan et al., 1999).   This cycle of loss of resources also builds upon itself because 

those who lack resources are not only more vulnerable to resource loss, but initial loss 

begets further loss (Hobfoll, 1998).  This increased vulnerability stems from the 

obligatory utilization of resources to offset loss, which serves to deplete or weaken an 
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already compromised armory of resources for the next round of environmental demands 

(Wells et al., 1999).  Over time, exposure to these demands can negatively impact 

psychological functioning in the face of the perception of extensive resource loss.     

These findings establish an imperative for enhancing behavioral interventions 

among CAD-prone individuals.  Linden, Stossel and Maurice (1996) note that the 

common element of such interventions is the underlying assumption that psychological 

stress contributes to CAD and further argues that stress reduction with psychological 

interventions are clinically beneficial.  Because chronic forms of psychosocial stress are 

subject to clinical modification, their contribution to the underlying development of 

coronary disease might potentially be reduced by interventions designed to treat these 

factors.  Conducting outcome studies that look at the effects of providing psychosocial 

skills training in both individuals with CAD and in individuals at risk for developing 

CAD that focuses on increasing the presence and use of factors that mitigate the stress 

response (such as preventive coping resources and social self-efficacy) would help 

support this hypothesis.  Individuals undergoing this training could then be compared to 

control groups to see if the intervention assists study participants in reducing perceived 

stressors in the environment by changing their perceptions of environmental demands.   

To date, intervention studies have shown that therapeutic approaches designed to 

work with psychosocial variables decreases the detrimental physiological activation of 

the cardiovascular system (Sebregts, Falger, & Bar, 2000).  This can protect against the 

development of CAD, secondary detrimental events once CAD has developed, 

significantly improve medical treatment effectiveness, and decrease mortality rates for 

CAD patients (Rozanski et al., 1999).   In a study designed to examine the relationships 

between a reduction in psychological distress and long-term cardiac and psychological 

outcomes in elderly post-myocardial infarction patients, post-myocardial infarction 
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interventions successfully reduced psychological distress and resulted in a reduction in 

cardiac readmissions and mortality (Cossette, Frasure-Smith, & Lesperance, 2001).  

Likewise, counseling which significantly reduced components of Type A behavior 

resulted in a significant reduction in the frequency of ischemic episodes in coronary 

patients (Friedman et al., 1996).  A meta-analysis published in 1996 by Linden, Stossel 

and Maurice examined the impact of psychosocial interventions (aimed at decreasing 

levels of depression and anxiety) on the cardiac disease process.  This study concluded 

that psychosocial treatment provided a benefit over standard care.  

This research on clinical intervention bodes well for the use of intervention 

programs designed to increase such psychological variables as preventive coping 

resources and self-efficacy through psycho-education, skills training, or some therapy 

modality (i.e. individual, group, or family).  Because the risk of illness is inversely 

related to the adequacy of coping skills, self-esteem, and social support (Albee, 1982), 

lowering the incidence of illness might be achieved by some combination of reducing or 

preventing stress and increasing coping skills. This theory is supported by research 

demonstrating that beliefs of self-efficacy impact biological stress reactions.  One such 

experimental study exposed people to stressors under perceived inefficacy and then 

raised their beliefs about coping efficacy to high levels through guided mastery 

experiences (O’Leary & Brown, 1995).  This intervention served to reduce the activity of 

the sympathetic nervous system and increased immune system functioning. Self-efficacy 

enhancement may not only aid individuals in avoiding the stress response, but it may also 

help people comply with cardiovascular disease prevention programs that target 

behavioral risk factors.  This is because self-efficacy based strategies appear to be 

particularly robust across behavioral domains such as smoking, eating behaviors, 

 132



exercise, medication management, and blood pressure control (Burke, Dunbar-Jacob, & 

Hill, 1997).   

Further research in this area, and interventions such as those suggested here could 

be very important in preventing the onset and severity of CAD through the increased use 

of skills and resources designed to prevent individuals from experiencing the stress 

response.  This is because as previously noted; individuals who lack social and personal 

resources that interactively contribute to stress resistance are at particular risk for 

negative stress sequale such as illness (Holahan & Moos, 1990).  Building up these 

resources through a clinical intervention might assist individuals in perceiving 

environmental demands as challenges to be met, rather than as threats that could elicit the 

stress response.  This is because individuals with greater social and personal resources are 

not only more stable during a stressful event, but they even gain resources when 

confronted with a crisis as compared to individuals who are less resource endowed 

(Holahan & Moos, 1990).  This gain in resources leaves then leaves them more prepared 

for the next set of demands.   

However, other measures can also be taken to promote the utilization of 

preventive coping skills such as self-efficacy, which according to Hobfoll’s theory of 

resource conservation (1988) would allow an individual to store greater reserves of 

resources to combat environmental stressors.  For example, physicians could be more 

proactive in emphasizing the role of psychosocial risk and preventive factors in 

counseling their CAD patients (Rozanski, 1999).  Patients often know that their lifestyle 

and psychosocial problems may affect their health, but when physicians do not take these 

problems seriously, patients are also likely to conclude that such problems are not 

important (Rozanski, 1999).  Conversely, when physicians assist their patients in 

identifying psychosocial issues that may be exacerbating their heart disease or placing 
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them at risk for developing heart disease, alteration of these risk factors and the 

development of skills that would offset this risk is more likely.  Therefore, physicians 

need to be educated about recent developments in research that implicate certain 

psychosocial factors in the development of and expression of disease activity such as 

CAD.   
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Appendix A: VA Research Consent Form 

 
VA Research Consent Form 

Title of Study: Relationship of Psychological Resources and Physiological 
Reactivity to Psychological Stress in Coronary Artery Disease Patients. 

 
We are asking you to volunteer to take part in a research study at the Central 

Texas Veterans Health Care System (CTVHCS) in partnership with the University of 
Texas at Austin.  Before agreeing to participate in this research study, it is important that 
you read and understand the information on this form.  It describes the procedures, 
benefits, and risks of the study.  It also describes your right to withdraw from the study at 
any time.  It is important for you to understand that no guarantees or assurances can be 
made as to the results of the study.   
 
PURPOSE AND DESCRIPTION OF THE STUDY AND HOW LONG IT LASTS 

The purpose of this research is to examine the effects of coping strategies and 
various mental and emotional variables on coronary artery disease (CAD).  Research has 
shown that mental and emotional stress can lead to cardiac ischemia (a decrease in 
oxygenated blood flow to the heart that can damage heart muscles) in their daily life.  We 
also want to identify whether coping styles and self-efficacy might indicate that a person 
is more vulnerable to the effects of mental and emotional stress.  This research study is 
only being conducted at the Austin VA Outpatient Clinic and will require approximately 
80 subjects.   

 
You were selected as a possible participant in this study because you indicated a 

willingness to participate when talking to the researcher who phoned you about this 
study.  In addition, you were selected because you are receiving medical attention 
through the Central Texas Veterans Health Care  System (CTVHCS) and are scheduled 
for an echocardiogram treadmill stress test to assess your heart functioning.  Finally, you 
were selected because you do not have any medical conditions and are not taking any 
drugs that would place you at risk if you participated in this study.  Based on our review 
of your medical records and our earlier phone conversation with you about participating 
in this study, it is our understanding that you have not been diagnosed with any of the 
following conditions which would exclude you from the study:  unstable angina, heart 
attack within the previous six months, heart valve disease, cardiomyopathy, severe 
congestive heart failure (class III or IV only), left bundle branch block, electrolyte 
imbalances, hyper/hypothyroidism, or a psychiatric diagnosis of Post Traumatic Stress 
Disorder (PTSD).  It is important that you immediately notify the researchers if you have 
been diagnosed with any of these medical conditions.   
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If you decide to participate in this study, at your first appointment 
(approximately 1- 1 1/2 hours) you will review and sign the consent form, complete 
several questionnaires assessing mental and emotional variables and a demographic 
questionnaire assessing lifestyle and health-related variables, and be given a Holter 
monitor (a small cardiac measurement device) that will monitor your heart functioning 
away from the clinic over the next 24 hours.  At the second appointment (approximately 
15 minutes), which occurs 24-hours after the first appointment, you will return the Holter 
monitor.  At the third appointment (approximately 45 minutes) you will be asked to 
arrive 45 minutes earlier than your regularly scheduled treadmill stress test.  You will 
then complete three mentally and emotionally stressful tasks while your heart functioning 
is monitored with the echocardiogram.  The tasks will include watching a short video clip 
of potentially stressful events and hearing a short series of loud noises.  You will also 
make a speech and engage in a mental arithmetic exercise.  These tasks are intended to 
induce mild to moderate levels of mental and emotional stress while your heart 
functioning is monitored by an echocardiogram.  Finally, you will complete your 
regularly scheduled treadmill stress test.   

 
The psychological and health-related variables examined in this study are thought 

to have an important long-term health impact on CAD.  For this reason, the study 
investigators would like to follow your medical progress.  By signing this consent form, 
you are also giving the researchers permission to look at all of your VA health care 
records over the next five years to further assess the impact of mental and emotional 
stress on your heart.  Signing this consent form also gives the researchers permission to 
contact you by phone or by mail over the next five years (from the date of signature) to 
discuss your health status, ask questions regarding participation in this study, or to ask 
you if you would like to participate in a future study.  At any time during this period, 
however, you will be free to refuse to answer any questions and/or to withdraw your 
consent for future contact. 

 
DISCOMFORTS AND RISKS OF STUDY 

If you consent to participate in this research study, there is a risk that you will 
react to this study with cardiac ischemia (a decrease in oxygenated blood flow to the 
heart that can damage heart muscles).  All medical procedures entail some risk that 
cannot be predicted, including the possibility of worsened conditions and in some 
extreme cases, the possibility of death.  The stress tests will be supervised by a nurse 
and/or a cardiologist who will available to assist in care during the entire procedure.  The 
stress test will be stopped, and appropriate medical care will be provided to you if 
problems occur during the testing.   

  
If at any time during the stress testing or while filling out the mental and 

emotional questionnaires you become upset, you can stop and we will work with you to 
make you feel more comfortable.  We can also refer you to an expert if you would like to 
discuss any issues further.  All information you give us is confidential and will not be 
released without your written consent.   
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One limitation to confidentiality that you should be aware of is that you will be 
asked questions about whether you currently have thoughts of hurting yourself.  If you 
indicate that you are having these thoughts or feelings, we will be obligated to take 
appropriate steps to ensure your safety. 
 
EXPECTED BENEFITS OF STUDY 

You may not personally benefit by taking part in this study, but your participation 
may benefit future cardiac patients.  
 
OTHER TREATMENT AVAILABLE 

This is not a treatment.  Your care at the CTVHCS will not be affected by your 
participating or not participating in this study. 

 
USE OF RESEARCH RESULTS 

We will let you and your physician know of any important discoveries made 
during this study that may affect you, your condition, or your ability to participate in this 
study.   

A report of general and combined results will be prepared and may be submitted 
to a professional publication or conference at a later time.  If results of this study are 
reported in medical journals or at meetings, you will not be identified by name or by any 
other means.   
 
CONSENT TO PARTICIPATE IN THIS STUDY 

I understand my rights as a research subject, and I voluntarily consent to 
participate in this study.  I understand what the study is about and how and why it is 
being done.  I will receive a signed copy of this consent form. 
__________________________________       _______________ 
Subject’s Signature          Date 
 
___________________________________        ____________________________ 
Signature of Subject’s Representative*       Subject’s Representative (print) 
 
__________________________________        ____________________________ 
Signature of Witness          Witness (print) 
 
___________________________________ 
Signature of Investigator 
*Only required if subject is not competent. 
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Appendix B:  Demographic Information 

 
Instructions:  Depending on the question being answered, please either circle the 
appropriate response from the provided options or fill in the requested response in the 
space provided. 
 
Your participation in this study is voluntary, anonymous, and completely confidential. 
Each question on this form captures a trait or phenomenon that significantly impacts your 
physiological and cardiac functioning, and thus is critical to our being able to accurately 
interpret your data. We greatly appreciate your participation and cooperation. 
 
1.  Indicate your sex: 

1  Male 
             2  Female 
 
2.  Indicate your age in the space below: 
 
 ______ years old 
 
3.  Indicate your approximate height in the space below: 

_____ feet  _____ inches 
 
4.  Indicate your approximate weight in the space below: 
 

_____ pounds 
 
5.  Indicate your race/ethnicity: 
            1  African American/Black/Caribbean 
            2  Asian/Asian American/Pacific Islander 
            3  Hispanic/Latino(a) 
            4  European American/Caucasian/White 
            5  Other 
 
6.  Indicate your marital status: 

1  Single 
             2  Married 
             3  Divorced 
             4  Divorced/Remarried  
             5  Widowed 
 6  Widowed/Remarried 
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Demographic Information (Continued) 

 
7.  Indicate your employment status: 

1  Full-Time 
             2  Part-Time 
             3  Retired 
             4  Currently Not Working  
 
8.  Indicate your occupation (historically) in the space provided: _______________________ 
 
 
9.  Indicate your estimated yearly household income (before taxes): 

1  Less than $15,000 
             2  $15,000 – $29,999 
             3  $30,000 – $44,999 
             4  $45,000 – $59,999  
             5  $60,000 – $75,000 
 6  Above $75,000  
 
10.  Indicate your highest level of education completed: 

1  Grade School  (K-8) 
             2  High School  (9-12) 
             3  Community College 
             4  Undergraduate College  
             5  Graduate School 
 
11.  Indicate your spouse’s highest level of education completed: 

1  Grade School  (K-8) 
             2  High School  (9-12) 
             3  Community College 
             4  Undergraduate College  
             5  Graduate School 
 
12.  How would you describe your overall level of health? 

1  Excellent 
             2  Good 
             3  Fair 
             4  Poor 
 
13.  How would you describe your current mood?   

1  Very Positive (Happy) 
2  Positive 
3  Uncertain/Neutral 
4  Negative 
5  Very Negative (Upset) 
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Demographic Information (Continued) 

 
Use the following information to answer questions # 14 and 15. 
 
High saturated fat foods:                               Low saturated fat foods: 
Red meats Creamy dressings               Fish             Cereals 
Whole milk Gravies       Skinless poultry      Fruits 
Cream  Fast foods      Low-fat dairy           Vegetables 
Butter  Deserts       Skim milk           Nonfat or lowfat options 
Cheese  Dried foods      Breads 
 
14.  Indicate the types of food you usually eat: 

1  High saturated fat foods all the time 
2  High saturated fat foods most of the time 

             3  High saturated fat foods often 
             4  High saturated fat foods some of the time 

5  Do not eat high saturated fat foods 
 
15.  How often do you substitute No-fat or Low-fat alternatives for High-fat foods; i.e. eat 
No-fat or Low-fat foods instead of High-fat foods:   
        1  Always 
             2  Almost Always 
             3  Often 
 4  Sometimes 
             5  Never 
 
16.  Indicate your approximate resting heart rate: 

1  Below 60 bpm 
             2  60 – 69 bpm 
             3  70 – 79 bpm 
             4  80 – 89 bpm 
             5  90 – 99 bpm 

6  100 bpm and Above 
7  Do not know 

 
17.  Indicate your approximate resting blood pressure: 

1  Below 120/80 
             2  120/80 – 129/84 
             3  130/85 – 139/89 

4  140/90 – 159/109  
5  160/100 – 169/109 
6  170/110 and Above 
7  Do not know 
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Demographic Information (Continued) 

 
18.  Indicate your approximate Total cholesterol level: 

1  Below 200 mg/dl 
             2  200 – 239 mg/dl 
             3  240 mg/dl and Above 
             4  Do not know   
 
19.  Indicate your approximate LDL cholesterol level: 

1  Below 130 mg/dl 
             2  130 – 159 mg/dl 
             3  160 mg/dl and Above 
             4  Do not know 
 
20.  Indicate your approximate HDL cholesterol level: 

1  Below 35 mg/dl 
             2  35mg/dl – 59 mg/dl 
             3  60 mg/dl and Above 
             4  Do not know 
 
21.  Indicate how often you currently exercise or engage in physical activity of at least  
       moderate intensity and duration, e.g. similar to brisk walking for 30 minutes: 
            1  Several times/day 
            2  Daily 
            3  Several times/week 
            4  Weekly 

5  Monthly 
 
22. Indicate how often you have historically exercised or engaged in physical activity of    

at least moderate intensity and duration, e.g. similar to brisk walking for 30 minutes or 
more: 

            1  Several times/day 
            2  Daily 
            3  Several times/week 
            4  Weekly 

5  Monthly 
 
23.  Have you exercised/engaged in any physical activity today?   
            1 Yes 
            2  No  
 
*If Yes, Please briefly describe the type, intensity, and duration of the exercise/physical activity: 
_________________________________________________________ 
_________________________________________________________ 
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Demographic Information (Continued) 
 
24.   Do you have a history of heart or coronary artery disease in your family (e.g. high     
         blood pressure, high cholesterol, hypertension, angina, atherosclerosis, coronary  
         artery disease, heart attack, etc.)?   
             1  Yes 
    2  No  
 
*If Yes, Please briefly explain your relationship to your relative and the nature of the condition:    
_________________________________________________________ 
_________________________________________________________ 
 
 
 25.   Do you have any current problems/struggles with anxiety, or are you currently   
        diagnosed with an anxiety disorder? 
             1 Yes 
    2  No 
 
*If Yes, Please briefly explain the nature and time frame of this condition:    
_________________________________________________________ 
_________________________________________________________ 
 
 
26.   Do you have any past problems/struggles with anxiety, or have you ever   
        been diagnosed with an anxiety disorder? 
             1 Yes 
    2  No 
 
*If Yes, Please briefly explain the nature and time frame of this condition:    
_________________________________________________________ 
_________________________________________________________ 
 
 
27.  Do you have any current problems/struggles with depression, or are you currently     
       diagnosed with a depressive disorder? 
             1 Yes 
    2  No 
 
*If Yes, Please briefly explain the nature and time frame of this condition:    
_________________________________________________________ 
_________________________________________________________ 
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Demographic Information (Continued) 
 
28.  Do you have any past problems/struggles with depression, or have you ever  
       been diagnosed with a depressive disorder? 
             1 Yes 
    2  No 
 
*If Yes, Please briefly explain the nature and time frame of this condition:    

_________________________________________________________ 
_________________________________________________________ 
 
29.  Indicate how many hours you typically sleep each night (in ½ hr intervals): 
            1  10+ hrs 
            2  9 - 9.5 hours 
            3  8 - 8.5 hours 

4  7 - 7.5 hours 
5  6 - 6.5 hours 
6  5 - 5.5 hours 
7  less than 5 hours 

 
30.  Indicate how often you take naps during the late morning or afternoon:  
            1  Daily 
            2  Almost every day 
            3  Several times a week 

4  Once a week 
5  I do not take naps 

 
31.   Please list all medications you are currently taking, and briefly state the reason(s):   
        Include any use of birth control medications.  

 
*Check PRN next to any medications that you do not take regularly. 

 
                              Medication                       (PRN)     Explanation 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 

_______________________________ (__) ________________________________________ 
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Demographic Information (Continued) 
 
32. Indicate your smoking status: 

1  Current Smoker 
             2  Ex-Smoker (no cigarettes within past 3 months) 
             3  Non-Smoker 
 
33.  Indicate the frequency with which you smoke cigarettes:  

1  Two or more packs/day 
2  One pack/day 
3  Two or more packs/week 
4  One or more packs/month 
5  I do not smoke 

 
34.  If a Current Smoker or Ex-Smoker, approximate the total number of years you  
        smoked: 
 1   16+ years 
 2   11-15 years 
 3   6-10 years 
 4   1-5 years 
             5   0 years 
 
35.   Indicate the frequency of any caffeine (coffee, tea, soda) consumption:   

1  3-4+ drinks/day 
 2  1-2 drinks/day 

3  Several drinks/week 
4  Several drinks/month 
5  No caffeine consumption 

 
36.   Indicate the frequency of current alcohol (12oz beer=4oz wine=1oz liquor)    
        consumption: 

1  25+ drinks/week 
2  13-24 drinks/week 
3  9-12 drinks/week 
4  5-8 drinks/week 
5  1-4 drinks/week 
6  No alcohol consumption 

 
37.  Approximate the frequency of alcohol (12oz beer=4oz wine=1oz liquor)    
        consumption over your lifetime: 

1  25+ drinks/week 
2  13-24 drinks/week 
3  9-12 drinks/week 
4  5-8 drinks/week 
5  1-4 drinks/week 
6  No alcohol consumption 
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Demographic Information (Continued) 
 
38.   Indicate any recreational drug use within the past 24 hours:   

1  Depressant (rohypnol, valium, heroin, etc. not including alcohol) 
2  Stimulant (cocaine, speed, amphetamines, etc.) 
3  Hallucinogen (marijuana, ecstasy, LSD/acid, mushrooms, etc.)  
4  Other:  ______________________ (please fill in) 
5  No recreational drug use 
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Appendix C: Self-Efficacy Scale 

Instructions: This questionnaire is a series of statements about your personal attitudes 
and traits. Each statement represents a commonly held belief. Read each statement and 
decide to what extent it describes you. There are no right or wrong answers. You will 
probably agree with some of the statements and disagree with others. Please indicate your 
own personal feelings about each statement below by circling the number that best 
describes your attitude or feeling. Please be very truthful and describe yourself as you 
really are, not as you would like to be.  
 
 
Disagree          Disagree            Neither Agree                         Agree                        Agree 
Strongly          Somewhat          Nor Disagree                       Somewhat                  Strongly
      1                       2                               3                                       4                                5 

 

 

1.  When I make plans, I am certain I can make them work.        1      2      3      4      5 

2. One of my problems is that I cannot get down to work  

when  I should.             1      2      3      4      5 

3.  If  I can’t do a job the first time, I keep trying until I can.        1      2      3      4      5 

3. Heredity plays the major role in determining one’s  

personality.             1      2      3      4      5 

5.  It is difficult for me to make new friends.          1      2      3      4      5 

6. When I set important goals for myself, I rarely achieve  

them.               1      2      3      4      5 

7.  I give up on things before completing them.          1      2      3      4      5 

8. If I see someone I would like to meet, I go to that person 

 instead of waiting for him or her to come to me.         1      2      3      4      5 

9.  I avoid facing difficulties.            1      2      3      4      5 

10. If something looks too complicated, I will not even bother  

      to try it.                     1      2      3      4      5 

11. There is some good in everybody.          1      2      3      4      5 
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Self-Efficacy Scale (Continued) 
Disagree          Disagree            Neither Agree                         Agree                        Agree 
Strongly          Somewhat          Nor Disagree                       Somewhat                  Strongly
      1                       2                               3                                       4                                5 

 

12. If I meet someone interesting who is very hard to make  

      friends with, I’ll soon stop trying to make friends with  

      that person.            1      2      3      4      5 

13. When I have something unpleasant to do, I stick to it  

      until I finish it.            1      2      3      4      5 

14. When I decide to do something, I go right to work on it.       1      2      3      4      5 

15. When trying to learn something new, I soon give up if I am  

      not initially successful.                       1      2      3      4      5 

16. When I’m trying to become friends with someone who  

      seems uninterested at first, I don’t give up very easily.       1      2      3      4      5 

17. When unexpected problems occur, I don’t handle  

       them well.              1      2      3      4      5 

18. I avoid trying to learn new things when they look too  

     difficult for me.             1      2      3      4      5 

19. Failure just makes me try harder.           1      2      3      4      5 

20. I do not handle myself well in social gatherings.         1      2      3      4      5 

21. I feel insecure about my ability to do things.         1      2      3      4      5 

22. I am a self-reliant person.            1      2      3      4      5 

23. I have acquired my friends through my personal abilities at  

      making friends.             1      2      3      4      5 

24. I give up easily.                 1      2      3      4      5 

25. I do not seem capable of dealing with most problems that  

      come up in my life.            1      2      3      4      5 
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 Appendix D: Cardiac Self-Efficacy Scale 

 
Instructions:  Please rate your confidence with knowing or acting on each of the 
following statements by circling the correct number. 
 
 Not at all             Somewhat              Moderately             Very                  Completely    
 confident             confident                confident                 confident          confident 
      1                             2                               3                            4                           5 
 

HOW CONFIDENT ARE YOU THAT YOU KNOW…  

 
1. When you should call or visit your doctor about your heart  

disease.                1      2      3      4      5 

2. How to make your doctor understand your concerns about  

      your heart.              1      2      3      4      5 

3.  How to take your cardiac medications.           1      2      3      4      5 

4.  How much physical activity is good for you.          1      2      3      4      5 

HOW CONFIDENT ARE YOU THAT YOU CAN… 

 
5.  Control your chest pain by changing your activity levels.       1      2      3      4      5 

6. Control your breathlessness by changing your activity 

 levels.               1      2      3      4      5 

7.  Control your chest pain by taking your medications.         1      2      3      4      5 

8.  Control your breathlessness by taking your medications.        1      2      3      4      5 

9.  Maintain your usual social activities.           1      2      3      4      5 

10. Maintain your usual activities at home with your family.       1      2      3      4      5 

11. Maintain your usual activities at work.           1      2      3      4      5 

12. Maintain your sexual relationship with your spouse.         1      2      3      4      5 

13. Get regular aerobic exercise (work up a sweat and increase  

      your heart rate).              1      2      3      4      5 
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Appendix E: Preventive Resources Inventory 

 
Instructions:  Using the scale below, please rate the extent to which you agree or 
disagree with the following statements by circling a response. 
 
Disagree                                                                                                                     Agree 
Strongly              Disagree               Neutral                            Agree                      Strongly 
      1                           2                            3                                     4                                5 
 
1.  I can handle most things.             1      2      3      4      5 

2.  I can handle stressful situations.            1      2      3      4      5 

3.  I usually succeed at whatever I try.           1      2      3      4      5 

4.  I have strengths, which allow me to overcome obstacles.         1      2      3      4      5 

5.  I may not always get what I want            1      2      3      4      5 

6.  I have limitations.              1      2      3      4      5 

7.  I can trust my own judgment.            1      2      3      4      5 

8.  I have enough money for my needs.           1      2      3      4      5 

9.  I know what is best for me.            1      2      3      4      5 

10. I believe the difficulties I am facing will not last forever.       1      2      3      4      5 

11. I can solve most of the problems I face.           1      2      3      4      5 

12. I know how to think about situations in a positive way.         1      2      3      4      5 

13. I know how to make social situations more comfortable.        1     2      3      4      5 

14. I know how to make others feel comfortable.          1      2      3      4      5 

15. I know how to handle stress.            1      2      3      4      5 

16. I know how to pick the right coping strategy for the  

      right situation.              1      2      3      4      5 

17. I can learn new tasks.             1      2      3      4      5 

18. If I fail in one situation, I know I can still succeed in  

      other situations              1      2      3      4      5 

19. I am in control of my life.             1      2      3      4      5 

20. I know how to prepare for stressful situations.          1      2      3      4      5 

21. I can adapt to change.             1      2      3      4      5 
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Preventive Resources Inventory (Continued) 
 
Disagree                                                                                                                     Agree 
Strongly              Disagree               Neutral                            Agree                      Strongly 
      1                           2                            3                                     4                                5 
 
22. By organizing and planning my day, I am usually able to  

       keep my daily demands.            1      2      3      4      5 

23. I usually don’t create stress for myself by putting things  

       off.              1      2      3      4      5 

24. I am a flexible person.            1      2      3      4      5 

25. I am able to prevent stress by being clear about my 

       priorities.                   1      2      3      4      5 

26. I am able to reduce my daily demands by planning ahead.     1      2      3      4      5 

27. I can find the bright side to most situations.         1      2      3      4      5 

28. I stay organized.             1      2      3      4      5 

29. I can usually see many ways to attack a problem.        1      2      3      4      5 

30. I know how to keep my options open.          1      2      3      4      5 

31. I use humor to keep other at ease.           1      2      3      4      5 

32. I see problems as opportunities to grow and learn.        1      2      3      4      5 

33. I am able to avoid causing myself stress by keeping things 

      in perspective.             1      2      3      4      5 

34. I know when I need to “go with the flow” to prevent a 

      situation from becoming stressful.           1      2      3      4      5 

35. I am able to prevent stress by accepting responsibilities 

      rather than avoiding them.           1      2      3      4      5 

36. I know how to learn from my mistakes.          1      2      3      4      5 

37. I know my own limits.            1      2      3      4      5 

38. I keep failures and difficulties in perspective.         1      2      3      4      5 

39. I know I can’t be all things to all people.          1      2      3      4      5 
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Preventive Resources Inventory (Continued) 
 
Disagree                                                                                                                     Agree 
Strongly              Disagree               Neutral                            Agree                      Strongly 
      1                           2                            3                                     4                                5 
 

40. I have friends and relatives who can help me avoid trouble 

      in my life.                  1      2      3      4      5 

41. My sense of humor helps keep my stress level under  

      control.              1      2      3      4      5 

42. I have others to call upon when needed.          1      2      3      4      5 

43. I use humor to keep difficulties from becoming stressful.      1      2      3      4      5 

44. I lead a well-rounded life.            1      2      3      4      5 

45. I am able to reduce stress in my life by focusing on  

      my values.               1      2      3      4      5 

46. I am able to reduce stress in my life by focusing on my  

priorities.                1      2      3      4      5 

47. Because my life is balanced, problems in one area of my life 

      won’t unduly affect my overall happiness.         1      2      3      4      5 

48. I can laugh at myself.            1      2      3      4      5 

49. I know who I am.             1      2      3      4      5 

50. I have goals that keep me focused.          1      2      3      4      5 

51. I know how to delegate tasks to others.          1      2      3      4      5 

52. I form mutually beneficial relationships with others.        1      2      3      4      5 

53. I am able to divide up tasks with others in a way that  

      benefit others.             1      2      3      4      5 

54. I have mutually supportive relationships.          1      2      3      4      5 

55. I accept the input of others.           1      2      3      4      5 

56. I am able to use constructive criticism.          1      2      3      4      5 

57. I ask for help.             1      2      3      4      5 
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Preventive Resources Inventory (Continued) 
 
Disagree                                                                                                                     Agree 
Strongly              Disagree               Neutral                            Agree                      Strongly 
      1                           2                            3                                     4                                5 
 

58. Other people consider me helpful.          1      2      3      4      5 

59. I can communicate my needs to others.          1      2      3      4      5 

60. I am able to ask for emotional support.          1      2      3      4      5  
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Appendix F: Life Stress Inventory 

           
Instructions:  Below you will find a list of life events. In the space provided, please 
indicate the number of times this event has happened to you in your lifetime. Then, by 
circling the appropriate response, please indicate how stressful these events were to you, 
on the whole, at the time they actually occurred.   
 
     Level of Distress at the Time of the Event 

                                                                                                        
Number                                         Moder-         Some-         Not 

                      of                 Very                            ately            what          Very 
              Incidents    Stressful    Stressful   Stressful    Stressful  Stressful  

 
1.  Death of a spouse    _____ 1            2      3       4             5  

2.  Divorce     _____ 1   2      3       4          5 

3.  Marital separation    _____ 1   2             3       4          5  

4.  Detention in jail or other   _____ 1   2      3       4          5  
     institution  

5.  Death of a close family  
     member      _____ 1      2      3       4          5  

6. Major personal injury or  
illness      _____ 1   2      3       4          5  

7.  Marriage     _____ 1   2      3       4          5  

8.  Loss of job     _____ 1   2      3       4          5  

9.  Marital reconciliation   _____ 1   2      3       4          5  

10.  Retirement from work   _____ 1   2      3           4          5  

11. Major change in health  
 or the behavior of a  
 family member    _____ 1   2      3       4          5  
       

12.  Pregnancy (spouse)   _____ 1   2      3       4          5  

13.  Sexual difficulties   _____ 1   2      3        4          5  

14.  Gaining a new family  
       member      _____ 1   2      3       4          5  
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Life Stress Inventory (Continued) 
 

Level of Distress at the Time of the Event 
                                                                                                        

Number                                         Moder-         Some-         Not 
                      of                 Very                            ately            what          Very 

                 Incidents    Stressful    Stressful   Stressful    Stressful  Stressful 
15.  Major business  
       readjustment                   _____ 1   2      3       4          5  

16.  Major change in  
       financial state               _____ 1   2      3       4             5  

17.  Death of a close friend   _____ 1   2      3       4          5  

18.  Changing to a different      _____ 1   2      3       4          5  
        line of work  

19.  Major change in the  
       number of arguments    _____ 1   2      3       4          5 
       with spouse            

20.  Taking on large mortgage  _____ 1   2      3       4          5  
      or loan for a major purchase 

21.  Foreclosure on a mortgage _____ 1   2      3       4          5  
       or loan 

22.  Combat experience/   _____ 1   2      3       4          5 
       exposure 

23.  Caring for ailing parent,   _____   1   2      3       4          5 
       spouse, or loved one 

24.  Sexual or physical assault  _____    1   2      3       4          5  
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Appendix G: Beck Depression Inventory 

 
Instructions:  On this questionnaire are groups of statements. Please read each group of 
statements carefully. Then pick out the one statement in each group that best describes 
the way you have been feeling the PAST WEEK, INCLUDING TODAY! Circle the 
number beside the statement you picked. If several statements in the group seem to apply 
equally well, circle each one. Be sure to read all the statements in each group before 
making your choice.  
 
1.  0  I do not feel sad. 
     1  I feel sad. 
     2  I am sad all the time and I can't snap out of it. 
     3  I am so sad or unhappy that I can't stand it. 
 
2.  0  I am not particularly discouraged about the future. 
     1  I feel discouraged about the future. 
     2  I feel I have nothing to look forward to. 
     3  I feel that the future is hopeless and that things cannot improve. 
 
3.  0  I do not feel like a failure. 
     1  I feel I have failed more than the average person. 
     2  As I look back on my life, all I can see is a lot of failures. 
     3  I feel I am a complete failure as a person. 
 
4.  0  I get as much satisfaction out of things as I used to. 
     1  I don't enjoy things the way I used to. 
     2  I don't get real satisfaction out of anything anymore. 
     3  I am dissatisfied or bored with everything. 
 
5.  0  I don't feel particularly guilty. 
     1  I feel guilty a good part of the time. 
     2  I feel quite guilty most of the time. 
     3  I feel guilty all of the time. 
 
6.  0  I don't feel I am being punished. 
     1  I feel I may be punished. 
     2  I expect to be punished. 
     3  I feel I am being punished. 
 
7.  0  I don't feel disappointed in myself. 
     1  I am disappointed in myself. 
     2  I am disgusted with myself. 
     3  I hate myself. 
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Beck Depression Inventory (Continued) 
 
8.  0  I don't feel I am any worse than anybody else. 
     1  I am critical of myself for my weaknesses or mistakes. 
     2  I blame myself all the time for my faults. 
     3  I blame myself for everything bad that happens. 
 
9.  0  I don't have any thoughts of killing myself. 
     1  I have thoughts of killing myself, but I would not carry them out. 
     2  I would like to kill myself. 
     3  I would kill myself if I had the chance. 
 
10.  0  I don't cry anymore than usual. 
       1  I cry more now than I used to. 
       2  I cry all the time now. 
       3  I used to be able to cry, but now I can't even though I want to. 
 
11.  0  I am no more irritated now than I ever am. 
       1  I get annoyed or irritated more easily than I used to. 
       2  I feel irritated all the time now. 
       3  I don't get irritated at all by the things that used to irritate me. 
 
12.  0  I have not lost interest in other people. 
       1  I am less interested in other people than I used to be. 
       2  I have lost most of my interest in other people. 
       3  I have lost all of my interest in other people. 
 
13.  0  I make decisions about as well as I ever could. 
       1  I put off making decisions more than I used to. 
       2  I have greater difficulty in making decisions than before. 
       3  I can't make decisions at all anymore. 
 
14.  0  I don't feel I look any worse than I used to. 
       1  I am worried that I am looking old or unattractive. 

2  I feel that there are permanent changes in my appearance that make me look   
      unattractive. 

       3  I believe that I look ugly. 
 
15.  0  I can work about as well as usual. 
       1  It takes an extra effort to get started at doing something. 
       2  I have to push myself very hard to do anything. 
       3  I can't do any work at all. 
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Beck Depression Inventory (Continued) 
 
16.  0  I can sleep as well as usual. 
       1  I don't sleep as well as I used to. 
       2  I wake up 1-2 hours earlier than usual and find it hard to get back to sleep. 
       3  I wake up several hours earlier than I used to and cannot get back to sleep. 
 
17.  0  I don't get more tired than usual. 
       1  I get tired more easily than I used to. 
       2  I get tired from doing almost anything. 
       3  I am too tired to do anything. 
 
18.  0  My appetite is no worse than usual. 
       1  My appetite is not as good as it used to be. 
       2  My appetite is much worse now. 
       3  I have no appetite at all anymore. 
 
19.  0  I haven't lost much weight, if any, lately. 
       1  I have lost more than 5 pounds.   If purposely trying to lose 
       2  I have lost more than 10 pounds.   weight by eating less,  
       3  I have lost more than 15 pounds.   check here ___. 
 
20.  0  I am no more worried about my health than usual. 
       1  I am worried about physical problems such as aches and pains; or upset   

stomach; or constipation. 
       2  I am very worried about physical problems and it's hard to think of much else. 

3  I am so worried about my physical problems, that I cannot think about       
anything else. 

 
21.  0  I have not noticed any recent change in my interest in sex. 
       1  I am less interested in sex than I used to be. 
       2  I am much less interested in sex now. 
       3  I have lost interest in sex completely. 
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Appendix H: Debriefing Form 

 
 

Relationship of Psychological Resources and Physiological Reactivity to 
Psychological Stress in Coronary Artery Disease Patients 

 
This form has been written to give you a more complete understanding of our 

project and an idea as to how we will be using the psychological and health-related 
information you provided on the inventories and the heart functioning information you 
provided during the psychological tasks.  Very often, the body’s reactions to everyday 
stress (relationships, work responsibilities, etc.) can have detrimental effects on your 
heart.  A very common event in individuals with cardiac disease is a phenomenon known 
as “ischemia”.  During ischemia, an insufficient amount of oxygenated blood is able to 
reach the heart.  This damages the heart muscles, thus increasing an individual’s chances 
for having a heart attack in the future.  In those diagnosed with coronary artery disease 
(CAD) and other related heart diseases, ischemia often occurs in response to 
psychological stress. 

This is a study designed to investigate the heart functioning experienced by 
individuals who are undergoing psychological and emotional demands.  The self-report 
inventories you filled out are designed to provide us with information about 
psychological and health-related variables that may also be related to heart functioning.  

Your performance was not evaluated during any of the stressors, and thus your 
scores were not actually recorded.  Again, any information provided during the 
experiment will be kept completely confidential and will not in any way affect your 
standing with the CTVHCS system, the Austin VA, nor the University of Texas at 
Austin. 

The study examiner will be happy to answer any further questions you might have 
about the study at this time.  We also encourage you to contact your physician should you 
have further medical questions or concerns.  If at any point you should wish to contact 
the researcher of this study with questions or feedback, contact information can be 
provided by the CTVHCS.   

Again, thank you for your participation and cooperation in this study.  
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